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UL burst allocation for F-FDD MS in generic H-FDD frame structure

 Samsung Electronics
Problem description
(1) Problem Statements
· In generic structure of FDD/HFDD, MAPs in each Groups have relevance only to the corresponding DL/UL subframes 

· MAP1 (MAP2) in Group1(Group2)  indicates allocations made for DL/UL Group1 (Group2) 

· Not possible to fully utilize the capability of F-FDD MSs that can receive/transmit simultaneously

· Downlink and/or Uplink resources are wasted due to the limitation of H-FDD MSs

· Transition Gaps (Receive-to-Transmit and Transmit-to-Receive) for H-FDD MSs should be considered

· Gaps in-between Downlink subframes (DL_gap) and/or Uplink subframes (UL_gap) will take place


[image: image1.emf]G2

G1 G2

G2

G1

Frame N

DL

UL

G1

M

A

P

1

M

A

P

1

M

A

P

2

G2

M

A

P

2

G2 G1

G1

M

A

P

1

G2

M

A

P

2

G1

Frame N+1 Frame N+2


Figure 1 Generic FDD OFDMA frame structure supporting H-FDD MS in two groups and subframe relevance for MAPs in each group
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Figure 2 Generic FDD OFDMA frame structure supporting H-FDD MS in two groups with associated parameters configuring the frame
(2) Requisites

· Should inform the zone configuration of the other UL subframe 

· Use 1 reserved bit in UL Zone Switch IE to indicate the Group that it corresponds to 

· Should be possible to make a UL allocation to the other UL subframe 

· Use 1 reserved bit in UL Allocation Start Offset Indicators (UL Allocation Start IE, UL HARQ subburst IEs, UL Persistent Allocation IE, etc.) to inform the UL subframe that the UL 2D offset (symbol offset and subchannel offset) corresponds to 

· Allow UL allocation over(across) UL subframes in the same frame

· Use 1 reserved bit in UL Zone Switch IE to enable/disable UL over_subframe allocation

· Only possible if the last zone of UL Group2 and the first zone of UL Group1 have the same zone configuration 

· Allow UL allocation in the gap between UL subframes 

· Use 1 reserved bit in UL Zone Switch IE to explicitly indicate the allocation in-between UL subframes (inter-UL_gap allocation), or Implicitly enable inter-UL_gap allocation if a certain condition is satisfied (e.g., UL_gap  is multiple of UL slot duration)
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Figure 3 Proposed subframe relevance for MAPs in each group to support F-FDD MS in generic H-FDD frame structure
(3) Usage Scenarios
· BS informs the UL zone configuration of the other Group using UL Zone IE with UL_subframe_indicator = 1 

· The allocation for UL control channel regions in the other Group should be made after UL Zone IE with UL subframe indicator=1 and Symbol_offset=0 1 (if overriding the UCD TLVs)

· For the last zone in the first subframe (or, UL Group2), the over_subframe allocation indicator and/or inter-UL_gap allocation indicator  may be set for the F-FDD MS at BS’ discretion (if certain conditions met, such as the identical zone type for the last zone in UL_G2 and the first zone in UL_G1, inter-UL_gap of multiple of slot durations, etc.)

· Explicit UL allocation start offset should be indicated either using UL Allocation Start IE or HARQ UL-MAP IE with UL Allocation Start Indication=1 (or Persistent UL Allocation IE) (Other UL subframe indication may set according to the subframe of the Allocation Start Offset belongs to.)

· MS implicit inter-UL_gap allocation 

· Possibly enable inter-UL_gap allocation for the allocation made in the last zone of the first subframe (UL_G2) without BS’ explicit indication, if a certain condition is met (UL_gap = 3n, n=1, 2,3,…) 

(4) Further considerations
· Seed for UL subcarrier randomization (scrambler)

· For uplink, last 4 bits of “Frame Number” is used for scrambler seed

· The frame number used for scrambler is the frame that the UL burst is transmitted for TDD, while it is the frame that the UL-MAP is included for FDD/H-FDD (inconsistency)

· In H-FDD, the BS and F-FDD MS has to use different frame number for the allocation in each UL Groups (If the current frame number is N, ‘N-2’ will be used for UL Group2 and ‘N-1’ for UL Group1)

· It is suggested to change the standard to use the frame number of the frame that the UL burst is transmitted as in TDD 

· PUSC Subchannel Rotation for over_subframe and/or inter-UL_gap allocation 

· Since the allocation is made over two adjacent UL zones in different UL subframes, it is suggested to increment the “Slot Number” up to the slot in-between UL subframes and reset to 0 at the beginning of the zone in the UL subframe for UL Group1 (which comes after the subfame for UL Group2)
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(b)


[image: image6.emf]UL_G2

UL_G1

UL_gap

≠3n,  n=0, 1, 3,...

Symbol_Offset

Symbols_ULG2 

–

Symbol_Offset = 3k, k=1, 2, 3,...

UL zones of the same 

permutation type


(c)
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(d)

Figure 4 UL burst allocation examples for F-FDD MS: (a) other UL Group allocation (b) other UL Group allocation + inter-UL_gap allocation (c) other UL Group allocation + over_subframe allocation (d) other UL Group allocation + inter-UL_gap allocation + over_subframe allocation
Proposed Changes
[Change #1: Modifiy Table 380 OFDMA UL Zone IE as follows]
Table 380 OFDMA UL Zone IE format
	Syntax 
	Size 
	Notes 

	UL_ZONE_IE() { 
	-
	-

	Extended DUIUC 
	4 bits
	UL_ZONE = 0x04 

	Length 
	4 bits
	Length = 0x03 

	OFDMA symbol offset 
	7 bits
	-

	Permutation
	2 bits
	0b00 = PUSC permutation 
0b01 = Optional PUSC permutation 
0b10 = Adjacent subcarrier permutation 0b11 = Reserved 

	PUSC UL_IDcellPermBase 
	7 bits
	-

	AMC type 
	2 bits
	Indicates the AMC type in case permutation type = 0b10, otherwise shall be set to 0. 
AMC type (NxM = N bins by M symbols): 0b00: 1x6 
0b01: 2x3 
0b10: 3x2 
0b11: Reserved 

	Use All SC indicator 
	1 bit
	0 = Do not use all subchannels 
1 = Use all subchannels 

	Disable subchannel rotation
	1 bit
	Only applies to PUSC permutation (see section 8.4.6.2.6) 0 = subchannel rotation enabled 1 = subchannel rotation disabled 

	H-FDD UL subframe indicator 
	1 bit
	Only applies to FDD/H-FDD
0b0: UL subframe relevant to current UL-MAP (or UL subframe 2 (UL1))
0b1: The other UL subframe (or UL subframe 1 (UL2))
Shall be set to zero for TDD 

	H-FDD Group over-subframe allocation
	1 bit
	Only applies to FDD/H-FDD
 0b0: Disable UL over-subframe allocation
 0b1: Enable UL over-subframe allocation
Shall be set to zero for TDD

	H-FDD Inter-UL_gap allocation
	1 bit
	Only applies to FDD/H-FDD
 0b0: Disable inter-UL_gap allocation
 0b1: Enable inter-UL_gap allocation
Shall be set to zero for TDD

	Reserved 
	41 bit
	Shall be set to zero

	} 
	-
	-


[Change #2: Modifiy Table 415 UL Allocation Start IE as follows]
Table 415 UL Allocation Start IE format test
	Syntax 
	Size 
	Notes 

	UL Allocation start IE() { 
	- 
	- 

	Extended UIUC 
	4 bits
	UL_Allocation_start_IE() = 0x0A 

	Length 
	4 bits
	Length = 0x02 

	OFDMA symbol offset 
	8 bits
	This value indicates start symbol offset of all subsequent UL allocations in this UL_MAP message (UL-MAP or SUB-UL-DL-MAP). 

	Subchannel offset 
	7 bits
	This value indicates start subchannel offset of all subse-quent UL data burst allocations in this message (UL-MAP or SUB-UL-DL-MAP). 

	Reserved 
	1 bit 
	Shall be set to zero. 

	H-FDD UL subframe indicator 
	 1 bit
	Only applies to FDD/H-FDD
0b0: UL subframe relevant to current UL-MAP (or UL subframe 2 (UL1))
0b1: The other UL subframe (or UL subframe 1 (UL2))
Shall be set to zero for TDD 

	}
	-
	-


 
[Change #3: Modify Table 424 HARQ UL-MAP IE as follows]
Table 424 HARQ UL-MAP IE
	Syntax 
	Size 
	Notes 

	HARQ UL MAP IE() { 
	 -
	- 

	Extended-2 UIUC 
	4 bits
	HARQ_UL-MAP_IE () = 0x07 

	Length 
	8 bits
	Length in bytes

	 RCID_Type 
	2 bits
	0b00 = Normal CID 
0b01 = RCID11 
0b10 = RCID7 
0b11 = RCID3 

	Reserved 
	2 bits
	-

	 while (data remains) { 
	-
	-

	 Mode 
	3 bits
	Indicates the mode of this IE 
0b000 = Chase HARQ 
0b001 = Incremental redundancy HARQ for CTC 
0b010 = Incremental redundancy HARQ for convolutional code 
0b011 = MIMO Chase HARQ 
0b100 = MIMO IR HARQ 
0b101 = MIMO IR HARQ for Convolutional Code 
0b110 = MIMO STC HARQ 
0b111 = Reserved


	Allocation Start Indication 
	1 bit
	0: No allocation start information 
1: Allocation start information follows 

	If (Allocation Start Indication == 1) { 
	- 
	 -

	OFDMA Symbol offset 
	8 bits
	This value indicates start Symbol offset of subsequent sub-bursts in this HARQ ULMAP IE 

	Subchannel offset 
	7 bits
	This value indicates start Subchannel offset of subsequent sub-bursts in this HAR-QUL MAP IE

	Reserved 
	1 bit
	Shall be set to zero. 

	H-FDD UL subframe indicator 
	 1 bit
	Only applies to FDD/H-FDD
0b0: UL subframe relevant to current UL-MAP (or UL subframe 2 (UL1))
0b1: The other UL subframe (or UL subframe 1 (UL2))
Shall be set to zero for TDD  

	}
	 
	 

	 N sub Burst 
	4 bits
	Indicates the number of bursts in this UL MAP IE is this field value plus 1.

	For (i =0 ;i < N Sub-burst; i++){ 
	-
	-

	If (Mode == 000) { 
	-
	-

	UL HARQ Chase Sub-Burst IE () 
	-
	-

	} else if (Mode== 001) { 
	-
	-

	UL HARQ IR CTC Sub-Burst IE () 
	-
	-

	} else if (Mode== 010) { 
	-
	-

	UL HARQ IR CC Sub-Burst IE () 
	-
	-

	} else if (Mode== 011) { 
	-
	-

	MIMO UL Chase HARQ Sub-Burst IE () 
	-
	-

	} else if (Mode== 100) { 
	-
	-

	MIMO UL IR HARQ Sub-Burst IE () 
	-
	-

	} else if (Mode== 101) { 
	-
	-

	MIMO UL IR HARQ for CC Sub-Burst IE ()
	-
	-

	} else if (Mode == 110) { 
	-
	-

	MIMO UL STC HARQ Sub-Burst IE () 
	-
	-

	} 
	-
	-

	} 
	-
	-

	} 
	 -
	-

	Padding 
	variable 
	Padding to byte; shall be set to 0 

	} 
	 -
	- 
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