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Multi-hop Path Management

Framework in MMR Networks
Erwu Liu, Dongyao Wang, Jimin Liu, Gang Shen, Ni Wei, Shan Jin
Alcatel Shanghai Bell. Inc.

1 Introduction

This document is to describe path management frameas an input for call for contribution of 802} 1&sk
group. Path management is a mandatory technicalirezgent, as defined in IEEE C802.16j-06 017
contribution [1].

In MMR-enable networks, one or several RSs arendhiced to improve capacity or enhance coverage. A
mechanism is needed to manage path(s) for the cainations between MS and MR-BS via RSs in such
networks.

In this document, we propose a very flexible framgtogether with corresponding messages and puoesd
to support the path management (path setup/chaglgedyl The framework shall facilitate QoS prowusio
multi-path routing and data/control plane separatidMMR networks and be fully compatible with 80&@.on
the access link. Furthermore, the implementationgiexity on RS under the framework should be low.

2 Path Management Framework

In 802.16 networks, connection management is Viaway hand-shaking procedure (DSX-REQ, DSX-RSP,
DSX-ACK), and the connection management can béaied by MS or BS. In the following sections, we
assume MS-initiated connection management for theudsion. Similar procedure applies to the BSated
connection management.

As shown in figure 1, in this document, path fquaaticular MAC PDU that is sent via CID CO on tlgical
access link is defined as the sequence of CIDs €21,.., Cn>:

1. For all i, 1<=i<=n, Ci is the CID allocated ttentify the logical relay link Li.

2. For all i, 1<=i<=n-1, Ci and C(i+1) can use samnélifferent CID.

3. Different CIDs can be used to identify samedadgrelay link.

Logical Logical Logical
Access Link Relay Link1 Relay Link n
(0] C1 Cn
MS Access RS RS MR-BS

>

Path for a MAC PDU

Fig.1 Path, Logical Relay Link and Connection
In MMR, path could be managed in MR-BS in centediznanner, or be distributed but coordinated by B&R-
In centralized approach, MR-BS collects variousistias such as link quality, link bandwidth to nage paths.
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By using proposed CID mapping mechanism, this deimresents a framework for path setup, change and
delete.

2.1 CID Mapping--Outline

In this proposal, relay station in MMR should mainta CID forwarding table. The CID forwarding takélls
what actions to take to relay an incoming MAC PIMR-BS in MMR should maintain a routing table. In
centralized mode, for each service, the MR-BS ghounkintain path(s) for it and generate CID mapping
information to the relay stations on the path(si. 1@ceiving CID mapping information, the relay stas
should update their CID forwarding table.

Table 1 is an illustrated example of the CID foreiag table in a relay station.

Ingress CID Outgress CID Action

20 30 Encap
100 105 De-cap
500 300 Translate

Table.1 CID Forwarding Table Example.

In table.1, the encap action means to add an agd@éD on top of the ingress CID in the headehefMAC
PDU, the de-cap action means to extract the inggdBsthen do CID translate action, the translatdoac
means to replace the ingress CID with an outgréBs ladeed, translate action is the most commonfona&
relay station to relay service.

For the framework to be more flexible, the CID Maggpwould allow 1:1, M:1, 1:N and M:N CID mapping.

Figure 2 depicts the case that different servicgetgoes different path. Indeed, relay station gure 2 uses
1:1 CID mapping where one ingress connection ispedmnto one outgress connection.

Gb-%
CIDY
CID Z

MS Access R\S

~ -

Fig.2 One path per service

Figure 3 depicts the case that multiple servicesraarged into one path. Indeed, access RS in figjuses M:1
CID mapping where multiple ingress connectionsraeeged onto one outgress connection. M:1 CID mappin
may introduce ARQ/HARQ issue as the MAC PDU fronD@W/XY/Z would need to be retransmitted on CID

2
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A even if only MAC PDU from CID W is error on CID £802.16 requires that ARQ/HARQ be done per

connection)
DW
CIDA CIiDB
CID-X —
>MR-BS

Access RS Merged path for CID W/X/Y/Z

MS

Fig.3 Multiple service per path
To summarize a typical path setup procedure
1. MS requests a service connection via DSA-REQ messag
2. Relay stations relay the message to MR-BS, typicall
a) Access RS takes encap action to relay the DSA-RESsage
b) Intermediate RS takes translate action to relayptBa-REQ message

3. MR-BS allocates CID for the service and chooseath for it, and associate CID mapping informatioe, (
information that tells relay stations on the patietvCID(s) and action(s) to relay the service) i route.
MR-BS then notifies relay stations on the pathhef €ID mapping information for the service. The CID
mapping information can be piggybacked in DSA-RS#3sage, or sent standalone.

a) CID mapping information piggyback. Refer to figutre

ISR Primary CID of MS

Primary CID of RS 1
Primary CID of RS2
Primary CID of RS 3
[T Path Information

B _ws
=27 @
/
- -
@5&/ N e
O ~ <
b
\@/
RS

Fig.4 Path setup in MMR (CID mapping informatioiggyback in DSA-RSP)

® CID mapping information is piggybacked in DSA-RSBssage
3
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® Intermediate RS

b) CID mapping information sent standalone

ISP Primary CID of MS RS @
Primary CID of RS1-2
Primary CID of RS2
Primary CID of RS 3
[T Routing Information

e & @

Primary CID of RS 4
Primary CID of RS 1-4 RS
Fig.5 Path setup in MMR (CID mapping informatiomsstandalone)
4. The relay stations update their CID forwarding ¢adatcording to the CID mapping information
5. MS get a connection for the service and ready ty¢he service on the connection.
6. The relay stations can then relay the service bkitay up its CID forwarding table
Figure 6 is the illustrated example of routing éadhd CID forwarding table after path is setup.

MR-BS uses the routing table to determine what R(selay the service, and RS uses the CID foriuagrd
table to determine how to relay the service.

BS Routing Table

M S 1 2 3 4 Src | Dest | Count| Next | Bandwidth | Delay | Other Metrics|
BN RS Ee e || EEEIBENE
@ 106 300 500 2 |4 |. |3
100
4 . 4
mrs s

Select Route: 1->2->3->4 according to resourceragdirement
Allocate CIDs for access link and relay link
Route-to-CID binding

CID Path: 106, 300, 500

RS2 CID Forwarding Table

In CID | Out CID | Action Next Hop

From RS1| 106 300 Mapping [ RS3

RS1 CID Forwarding Table

In CID | Out CID | Action Next Hop

From MS | 100 106 Mapping [ RS2
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Fig.6 example of routing table and CID forwardiagle after path is setup

3 Text to be inserted into standard

6.3.26 Relay path management procedures

[This section should contain the procedures to srpelay path management and routing. The sesthauld
address issues such as,

Path setup/change/delete

CID mapping

The information that should be exchanged

]

Table of Contents

6.3.26.1 Connections and Path

6.3.26.2 Data path and control path

6.3.26.3 MAC PDU forwarding and CID mapping

® Encap
® Translate
® Decap

6.3.26.4 Control Path Management
6.3.26.5 Data Path Management

® Path setup

® Path change

® Path delete
6.3.26.6 Message Encodings

6.3.26.1 Connections and Path

In 802.16d/e, for communications between MS and &®nections must be setup after initial rangind an
network entry procedures. In MMR, for communicatidotetween MS/RS and MR-BS, path must be setup after
initial ranging and network entry procedures. Ahpfr a particular MAC PDU is a sequence of logieday
links <L1, L2, ..., Ln>, with the following properte

1. L1 is a directional logical link between RS1 aR&2, where RS1 is access relay station for the
communication between MS/RS and MR-BS.

2. For all i, 1<i<n, Li is a directional logicahk between intermediate relay stations RS(i-1) R&d

3. Ln is a directional logical link between intemliege relay stations RSn and MR-BS.

4. For all i, 1<=i<=n, Li is identified by one orultiple connection identifications (CIDs), whichrcde
globally unique or locally unique to the logicaiki

In other words, path for a particular MAC PDU canrbgarded as the sequence of CIDs <C1, C2, ..., Cn>:
1. For all i, 1<=i<=n, Ci is the CID allocated utentify the logical relay link Li.

2. For all i, 1<=i<=n-1, Ci and C(i+1) can use samnglifferent CID.

3. Different CIDs can be used to identify samedadrelay link.
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Corresponding to connection management in 802.1¢a management in MMR includes path setup, path
change and path delete which can be triggered b%-RBQ, DSC-REQ and DSD-REQ on the logical relay
links L1~Ln on the path.

Path can be managed in MR-BS in centralized mamndre optionally distributed but coordinated bg MR-
BS.

6.3.26.2 Data path and control path

In MMR, control path is setup to exchange contraldiagement information between a MS/RS and MR-BS.
For example, at MS initialization, two pairs of nagement paths (uplink and downlink) shall be egshbdt
between the access RS and the MR-BS and a thirdpmanagement path may be optionally generatbd. T
three pairs of management paths reflect the feat tiiere are inherently three different levels aSQfor
management traffic between the MS/RS and MR-BS. bidséc path is used by the MR-BS MAC and MS/RS
MAC to exchange short, time-urgent MAC managemeessages. The primary management path is used by
the MR-BS MAC and MS/RS MAC to exchange longer, endelay-tolerant MAC management messages.
Finally, the secondary management path is usetiéWiR-BS and MS/RS to transfer delay tolerant, daaa-
based messages. The Use of the secondary manageatterg required only for managed MS/RS.

The CIDs for the logical link on these paths sha&llassigned in the RND-RSP and REG-RSP messages. Th
same CID value is assigned to both members (uplntkdownlink) of the logical link

In MMR, for the communications between MS/RS and-BIR the data path and the control path are diftere

For bearer services, the MR-BS initiates the sewliservice flows paths (data paths) based upon the
provisioning information distributed to the MR-BBhe registration of an MS/RS, or the modificatidntire
services contracted at an MS/RS, stimulates thieehitayers of the MR-BS to initiate the setup af Hervice
flows paths. When admitted or active, service fl@anes uniquely associated with data paths. MAC memat
messages shall never be transferred over data. igghser or data services shall never be transferethe
Basic, Primary, or Secondary Management paths.

6.3.26.3 MAC PDU forwarding and CID mapping by fanding tables

In MMR, a path for a particular MAC PDU is the seque of CIDs <C1, C2, ..., Cn>. When a MS/RS wants to
exchange information with MR-BS,

1. It should send out the MAC PDU on the logicaless link identified by CID CO.

2. Access relay station RS1 should then forwardA€ PDU on the logical relay link identified by BIC1.

3. Intermediate relay station RSi (1<i<n) shouldrttiorward the MAC PDU on the logical relay linletified

by CID Ci.

4. Relay station RSn should then forward the MAGJRI the logical relay link identified by CID Cn MR-

BS.

The forwarding decision on the MAC PDU in a relégti®n in the path is based on the path informatidre
path information can be stored in the relay statammoptionally be got directly from the MAC PDU dder.
Consider a path P identified by a sequence of GiD%, C2, ..., Cn>, the general forwarding procesthef
MAC PDU on the path P is such that:

1. Access relay station RS1 receives the MAC PDAf ithsent out by MS/RS on the connection idertibg

CID CO0. According to the CID CO in the MAC PDU headRS1 should takes corresponding actions on the
PDU header such as stacking/replacing the CID @0 @1. RS1 then send out the MAC PDU.
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2. Intermediate relay station RSi (1<i<n) receitles MAC PDU that is sent out by RS(i-1) on the cgtion
identified by CID C(i-1). According to the CID C{) in the MAC PDU header, RSi should takes
corresponding actions on the PDU header such ¢acieg/stacking the CID C(i-1) with Ci. RSi themsks out
the MAC PDU.

3. Relay station RSn receives the MAC PDU thatist ®ut by RS(n-1) on the connection identifiedGip
C(n-1). According to the CID C(n-1) in the MAC PDigader, RS(n-1) should takes corresponding actions
the PDU header such as replacing the CID C(n-1) @it. RS(n-1) then sends out the MAC PDU to MR-BS.

The corresponding actions a relay station woule tak a particular MAC PDU are based on a mechanism
known as CID mapping. CID mapping can be done in-B8Rin centralized mode or optionally be done in
MR-BS and the relay station in distributed mode. Bgans of CID mapping mechanism, the relay stations
would maintain a CID forwarding table which is usedorward MAC PDU. A CID forwarding table woulab

as follows:

Last Hop| Ingress CID Outgress CID Actionn  Next Hqp
(Optional) (Optional)
From RS]] 20 30 Encap RS3
From RS4 100 105 De-cap RS5
From RS6 500 300 Translate RS3

Table.2 CID Forwarding table

The ingress CID refers to the CID in the headethefincoming PDU. The outgress CID/CID list refevghe
CID/CIDs in the header/path subheader of the outtgfrADU. To be versatile, one ingress CID can bppad
to one or multiple outgress CID/CID list to providaulti-path functionality, also multiple ingress@d can be
mapped to one outgress CID/CID list to provide mervnerging functionality. In general, the CID fawding
table may allow mapping N ingress CIDs to M outgré$Ds/CID lists.

Actions encap/de-cap/translate are for cases thtt ipformation is stored in the relay station, audion
header warp/stack/add list are for cases thatipadmation is directly got from the MAC PDU header

When a relay station receives a MAC PDU, it fiesads in the CID from the PDU header and then lodkep
CID forwarding table to take corresponding actisn a

1. Encap

Relay station copies the CID (for example, 20) fria PDU header and appends to the head of thadede
path subheader (if no path subheader, then creagsof the PDU header. Relay station then repldwe€£ID

20 of the PDU header with the outgress CID (formepie, 30). Relay station then takes accompanyitigrac

such as setting extended subheader flag (ESF) B@lir€-calculation, it then sends out the MAC PDUtloa

connection CID 30.

Header Header (ESF=1) path subhead
N AL A
- A - Y A
Payloa CID=2C ——> |Payloal CID=3C CID=2C

Fig.7 Encap Action
7
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Typically, for cases that relay station stores patbrmation, in uplink direction, the access retgtion would
take encap action to forward MAC Control PDU (sashthose transmitted on basic/primary CID) fromrseu
MS/RS to intermediate relay station.

2. De-cap

Relay station replaces the CID (for example, 10@he PDU header with the outgress CID (for exampGb).

The outgress CID can be got from the head CID efdktended path subheader of the PDU header. Relay
station then removes the head CID of the path sadsre(if the head CID is the only CID, then alsmoges

the path subheader and reset ESF=0). Relay st#tiam takes accompanying actions such as CRC re-
calculation and sends out the MAC PDU on the cotore€ID 105.

Header (ESF=1) path subhead Header
A N
4 Y \ 4 ™
Payloa CID=10C [CID=10F ——> |Payloa CID=10¢

Fig.8 De-cap Action

Typically, for cases that relay station stores patbrmation, in downlink direction, the accessagektation
would take de-cap action to forward MAC Control PQHuch as those transmitted on basic/primary Ciémnf
intermediate relay station to target MS/RS.

3. Translate
Relay station replaces the CID (for example, 58@he PDU header with the outgress CID (for exampt®).

Relay station then takes accompanying actions asdbRC re-calculation and sends out the MAC PDlthen
connection CID 300.

Header Header
AL PN
4 ) 4 )
Payloal CID=50( —>  |Payloa CID=30C

Fig.9 Translate Action

Typically, for cases that relay station stores pafibrmation, in downlink/uplink direction, the s} stations on
the path would take translate action to forward MB&ta PDU. The intermediate stations on the pathladvo
also take translate action to forwvard MAC Contr@UP (such as those transmitted on basic/primary CID)
Indeed, it would be the most common one that g retiaion would take to relay MAC PDU.

6.3.26.4 MAC PDU forwarding and CID mapping by sedter path lists

The kind of forwarding is determined by the typesobheader. If the type field in the received MADWP
contains path list type, header warp has to be ts@érform forwarding. An intermediate RS has ¢of@rm
only header warp, an access RS has to performiaualiy subheader removal on downlink and subheader
insertion on uplink direction. If the type field m@ains header stack type, the RS has to perforrdenesack
processing.
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6.3.26.4.1 Header Warp

In downlink direction relay station copies the Qffior example, 200) from the PDU header and appémdse
tail of the extended path subheader. Relay stdkien replaces the CID (for example 200) of the Rizidder
with the head CID (for example, 301) of the extehgath subheader. Relay station then takes accgommgan
actions such as CRC re-calculation, subheadernfdate and sends out the MAC PDU on the conneGibn
301. In uplink direction the same mechanism is usedeversed order. Relay station copies the Ci@ (f
example, 200) from the PDU header and prependsdih lof the extended path subheader. Relay stéigm
replaces the CID (for example 200) of the PDU headth the tail CID (for example, 301) of the extiea
path subheader.

Header (ESF=1, Header (ESF=1,
Type = pathlist) path subhead Type = pathlist) path subhead
A A A A
4 Y A . A A
Payloa CID=20C [CID=301 [CID=20F |—> Payloa CID=301 (CID=20%t |CID=20C

Fig.10 Header Warp Action

Typically, for cases that MAC PDU itself carriestipanformation, in downlink/uplink direction, interediate
relay stations on the path can take header warpnaitt forward MAC PDU. In such cases, intermediatay
stations do not need to store/maintain path inftionaAccess relay stations may store path infoionatrom
received management PDU’s in downlink direction asd this information for setup uplink path infotmoa.
According to the information in the subheader, a-BIi® can determine the originator of a managemenCMA
PDU. The last CID in the CID list is the managem@h of the originator.

6.3.26.4.2. Header Stack

Relay station replaces the CID (for example, 80infthe PDU header with the head CID (for examplg,d@
the extended path subheader. Relay station theovesithe head CID of the path subheader (if thd 3B is
the only CID, then also removes the path subhead@énreset ESF=0). Relay station then takes accoyimgan
actions such as CRC re-calculation and sends eu¢1thC PDU on the connection CID 90.

Header (ESI_:=1, Header (ESF=1,
Type = pathlist) path subhead Type = pathlist) path subhead
N A A
; e ™ AVA \
Payloar CID=8C [CID=9C |CID=9t ::> Payloar CID=9C |[CID=9t

Fig.11 Header Stack Action

Typically, for cases that MAC PDU itself carriestipanformation, in downlink/uplink direction, interediate
relay stations on the path can take header stdamnao forvard MAC PDU. In such cases, intermegliedlay
stations do not need to store/maintain path inftiona Obviously, the header stack mode would beemor
bandwidth-efficient than the header warp mode.

6.3.26.4.3. Add List
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Relay station replaces the CID (for example, 226)nfthe PDU header with the head CID (for examp8£)
of the corresponding CID list and appends thetbsthe head of the extended path subheader (ifatb p
subheader, then creates one). Relay station tlkess ccompanying actions such as CRC re-calculatioh
sends out the MAC PDU on the connection CID 230.

Header Header (ESF=1) path subhead
A A A
- A - Y ™
Payloar CID=22C | —> Payloar CID=23(C [CID=24( (CID=25C

Fig.12 Add List Action

Typically, for cases that MAC PDU itself carriestpanformation, the access relay stations woule: taétd list
action to forward MAC PDU. In such cases, the agceky stations need to store/maintain path inéion.

The CID forwarding table shown in table 2 is maiméa through path management procedures. Corresmpnd
to the management of control and data connectl@retare path managements for control and dataipath
MMR.

6.3.26.5 Control Path Management
TBD

6.3.26.6 Data Path Management
6.3.26.6.1 Path setup

Refer to figure 13 for the path setup for MS (sanjprocedure for the path setup for RS)

2.Relay DSA requirement
to MR-BS via primary CID pal

Fig.13 Data Path Setup

In MMR, after initial ranging and network entry gedures, MS shall get a primary CID. MS can theuest
for a service connection for the service commuiocabetween it and MR-BS.
Referring to figure 13, the procedure can be diinto the following phases:

1) Request
a) MS send DSA-REQ to the access relay station RSguwdi5’s primary CID

1C
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b)
°

c)
°

d)
°

RS1 would relay the MS’s DSA-REQ to MR-BS using BSiwning primary CID
Typically, RS1 would take encap action to relay Mf&'s DSA-REQ

Intermediate relay station RS4 and RS5 would rtHayinformation carried via RS1’s primary CID
to MR-BS using there own primary CID

Typically, intermediate RS would take translateacto relay the information carried via last hop
RS’s primary CID

MR-BS would get the MS’s DSA-REQ
Typically, MR-BS would take de-cap action to get 1S’s DSA-REQ

2) DSA-REQ Processing in MR-BS
After MR-BS get the DSA-REQ message from MS, the-BiRwould:

a) Choose a data path for the MS’s service requiremmemied in DSA-REQ. (This data path selected
can be different from that selected for the MS’snary CID path to MR-BS). The data path
selection is the result of service admission asduece allocation.

b) Allocate CIDs and bind it with selected route floe tservice, and also,

c) Allocate the corresponding resources for the atet&IDs (one for MS’s requested service, others
for the relaying RSs to relay the MS’s service)

® |f multi-path routing or cooperative relay are te implemented, RS in the selected data path may
be allocated more than one CIDs for the MS’s culyeequested service

a) Update its information base to reflect the procedwabove.

b) MR-BS then send DSA-RSP and CID mapping informatmRS

® MR-BS would take encap action to send DSA-RSP kiragry CID

® CID mapping information could be sent via either:

B Piggyback in DSA-RSP: DSA RSP would then includi® @r MS, CID(s) and action(s) for
RS to relay the service, and optionally correspogdiast/next hops for the service in RS.

B Or separate CID mapping message (new message tiefeed for MMR). CID mapping
messages would then include: CID for MS, CID(s) anton(s) for RS to relay the service,
and optionally corresponding last/next hops fordbevice in RS.

® To facilitate the CID mapping, the uplink CID mapgiinformation may also includes downlink
CID mapping info

3) Respond

The MR-BS should respond with DSA-RSP message didn@apping information. The CID mapping
information could be piggybacked in DSA-RSP messageptionally sent separately.

a)

CID mapping information piggybacked in DSA-RSP

Refer to figure 14,

11
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DSA-RSP

3. Associate CIDs for the service;

Allocate resource(s) for the service;

Piggyback CID mapping in DSA-RSP message
Response with DSA-RSP message

2. Relay DSA-REQ to

4.Ingress CID 300 mapped to outgress CID 500
Piggyback CID mapping in DSA-RSP

.Ingress CID 106 mapped to outgress CID 300
Piggyback CID mapping in DSA-RSP message

6.Ingress CID 100 mapped to outgress CID 106
Notify MS to use CID 100 for the service

When RS1 get DSA-RSP, it can notify MS to use CID Via DSA-
RSP,

Fig.15 CID mapping information piggybacked in DS&IR

B Relay stations RS5 and RS4 parse the DSA-RSP dir@ext hop
» Typically, RS5 and RS4 would take translate actorelay the DSA-RSP

» RS5 and RS4 can optionally delete redundant infaomauch as last hop CID from the
DSA-RSP for bandwidth efficiency

» IF path information is to be stored in relay staipRS5 and RS4 would update their CID
forwarding table to reflect the corresponding ClBpping information for the service.

B RSI1 parses the DSA-RSP, and notify the MS to usegponding CID via DSA-RSP sent on
MS’s primary CID

» Typically, RS1 would take de-cap action to relag BSA-RSP to MS

» The DSA-RSP message sent by RS1 to MS is 802.46elatd DSA-RSP which should
not include CID mapping information. MS should @ise CID contained in the DSA-RSP
to carry the service.

» RS1 would update their CID forwarding table to eeflthe corresponding CID mapping
information for the service.

B RS1 can then send DSA-ACK to MR-BS to confirm tH&/DRSP

b) CID mapping information sent separately
Refer to figure 16,

12
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Allocate resource(s) and select route for the
service;

Binding route with the CIDs

Response with DSA-RSP(BS->RS5->RS4->RS1)

2.Relay DSA-REQ to MR-

1.DSA-REQ . Send CID mapping message via selected route
s rsy M B MR-BS (BS->RS->RS->RSL
H cs:

6. DSA-RSP .~ /Send CID rapping message along selected r

Ingress CID 106 mapped to outgress CID 300
Send CID mapping message along selected

6.Ingress CID 100 mapped to outgress CID 106
Notify MS to use CID 100 for the servi

When RS1 get CID mapping and DSA-RSP, it can ndti§/to use CID 100 via DSA-RSP
And the data path is: RS1->RS2->RS3->BS

Fig. 16 CID mapping information sent separately

B The MR-BS sends the DSA-RSP message via the pri@@yo RS5. Also, the MR-BS sends
out the CID mapping message.

» Typically, the CID mapping message is sent on tiragry CID

» Optionally, the CID mapping message could be sentother control CID such as
secondary CID.

B Intermediate relay stations RS5 and RS4 parse/teeyDSA-RSP message via the primary
CID to next hop. Intermediate relay stations paetay the CID mapping message to next hop.

» Typically, the CID mapping message is sent on titagry CID.

» Optionally, the CID mapping message could be santother control CID such as
secondary CID.

B RS1 parses the DSA-RSP, and only when it also ¢fetr@apping information for the MS,
should it notify the MS to use corresponding Cla ASA-RSP via MS’s primary CID

» The DSA-RSP sent by ARS should not contain CID Magjnfo.
4) Acknowledge

After MS got the DSA-RSP message from access rstafion RS1, the MS would send DSA-ACK
message on the primary CID to acknowledge the mgessa

® Relay station in the path would process/relay tHfeAIACK to the MR-BS (similar to the
procedure above for the DSA-REQ message)

After these stages, the MS can then use the Clarmd in DSA-RSP message to carry the service.

6.3.26.6.2 Path change
13
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TBD

6.3.26.6.3 Path delete

TBD

6.3.26.7 Management PDU forwarding by subheadér It

Cibz

CIDY

MS

After network entry of MS, MR-BS sends a first MAGanagement message to MS using a management CID

of MS

0: MR-BS prepare MAC PDU with CID list in subhea@ercording to its topology database

CID X

M-CID MS

cDY cIDX
cDX @ M-CID MS @
M-CID MS H wm-cioms —{cpz
@
RS3 RS2
ciDz cDY
2) cbY cIDX
O CIDX M-CID MS @
—]{ mciowms H m-cioms —{cpz

CIDz @
RS1

CID X

M-CID MS

CIDZ @

IEEE C802.16j-02/NNr0

M-CID MS

Cibz

CIDY @
MR-BS

M-CID MS

CIDzZ

CIDY

Fig.17 Example: Management PDU Forwarding, MR-B#&®via 3 RS

1: RS performs CID list wrap around for downlinls @escribed in 6.3.26.4.1)
2: RS3 stores stack, removes subheader to getzabh@8€ompliant MAC PDU, and sends it to MS

3: MS sends reply MAC management message usimggitegement CID
4: RS3 receives MAC PDU, perform a lookup in itretd CID list database, (using M-CIS MS as an inglex

builds subheader, perform an uplink wrap aroundsamtls MAC PDU to next hop
5: RS performs CID list wrap around for uplink @esscribed in 6.3.26.4.1)
MR-BS may use last CID entri in subheader listdetermining the originator of the PDU

6.3.26.8 Message encodings

If CID mapping information is sent standal one, then add the columnsinto Table 14 as indicated

Table 14—MAC Management messages

Type

M essage Name

M essage description

Connection

80

CID_MAP

CID mapping message

Basic

14
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The format of the CID mapping message (CID_MARjepicted in Table 3

Table 3—CI_MAP message format

Syntax Size Notes
CID_MAP_Message_format(){ -- CID mapping message
Management Message Type=80 8 bits --
N_RS 4 bits Number of RS to relay the service
For(j=0; j<N_RS; j++){ -- --
RS ID 24 bits | Identify RS
Action 3 bits Indicate RS how to relay the ingr&D

000: CID Translate

001: CID Encap

010: CID Decap

011: Reserved

100: CID Header Wrap
101: CID Header Stack
110: CID Header Add List
111: Reserved

Outgress CID 16 bits| CID that to be put into theader of MAC PDU which i
carried on the ingress CID.
Only for action 000, 001.

)

}
TLV encoded information variable -
Padding variable If needed for alignment to bytarimtary

}

If CID mapping information is piggyback in DSA-RSP message, then add Table 383 as indicated

Table 383---Service flow encodings

Type Parameter

47 CID mapping information

Insert the new subclause 11.13.38:

11.13.38 CID mapping information

Type Length Value Scope
[145/146].47 variable: Compound: DSx-REQ
6n For(j=0; j<N_RS; j++){ DSx-RSP
24bits: RS_ID DSx-ACK
8bits: Action
16bits: OutgressCID
}

Action: Indicate RS how to
relay the ingress CID
0x00: CID Translate
0x01: CID Encap

15
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0x02: CID Decap

0x03: Reserved

0x04: CID Header Wrap
0x05: CID Header Stack
0x06: CID Header Add List
0x07~0xFF: Reserved
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