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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
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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
· For the uplink allocation PRBS generator for subcarrier randomization(scrambler) use the last 4 bits of "Frame Number" as randomization 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. In H-FDD, the UL-MAP in each Group has different relevance to the frame from the perspective of "Frame Number". The UL-MAP1 in Group1 indicates the uplink allocation made to UL_Group1 in the next frame, while the UL-MAP2 in Group2 indicates the uplink allocation made to UL_Group2 in the next next frame. That is, UL-MAP1 in frame 'N' is relevant to UL_Group1 in frame 'N+1' and UL-MAP2 in frame 'N' is relevant to UL_Group2 in frame 'N+2'. There is inconsistency between Frame Number used for scrambler between TDD and FDD/H-FDD. Furthermore, as the Frame Number used for uplink burst allocation made with UL-MAP1 in Group1 from that used for uplink burst allocation made with UL-MAP2 in H-FDD, BS and F-FDD MS with frame-basis operation have to use two different randomization seeds for the uplink allocation in the same frame. 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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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: Modify the paragraph in page 799, section 8.4.5.4 UL-MAP IE format as follows
8.4.5.4 UL-MAP IE format

The OFDMA UL-MAP IE defines UL bandwidth allocations. UL bandwidth allocations are specified either as block allocations (subchannel by symbol) with an absolute offset or as an allocation with duration in slots with either a relative or absolute slot offset. Block allocations are used for fast feedback (UIUC = 0), HARQ ACK CH region (UIUC-11 (Extended-2 UIUC) with Type = 8), CDMA ranging and BR allocations (UIUC = 12) as well as PAPR/safety zone allocations (UIUC = 13). Slot allocations are used for all other UL bandwidth allocations. For UL allocations in non-AAS zones, the starting position for the allocation is determined considering the prior allocations appearing in the UL-MAP. For UL allocations in an AAS UL zone, the starting position is included in the UL IE indicating an absolute slot offset from the beginning of the AAS zone. If an OFDMA UL-MAP IE with UIUC = 0 or UIUC = 11, (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13 exists, it shall always be allocated first. In FDD/H-FDD, if uplink allocation is made for FDD MSs in the other UL Group (that is, the UL Group different from the UL-MAP belongs to), OFDMA UL-MAP IE with UIUC 11 with Type = 13 shall be used to notify that allocation.  For the first OFDMA UL-MAP IE with UIUC other than 0, UIUC = 11 (Extended-2) with Type = 8, 12, or 13, the allocation shall start at the lowest numbered nonallocated subchannel on the first nonallocated OFDMA symbol defined by the Allocation Start Time field of the UL-MAP message that is not allocated with UIUC = 0 or UIUC = 11 (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13 (see Figure 222 for an example). These IEs shall represent the number of slots provided for the allocation. For allocations not in an AAS zone, each allocation IE shall start immediately following the previous allocation and shall advance in the time axis. If the end of the UL zone has been reached, the allocation shall continue at the next subchannel at first OFDMA symbol allocated to that zone that is not allocated with UIUC = 0 or UIUC = 11 (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13. A UIUC shall be used to define the type of UL access and the burst type associated with that access. A burst descriptor shall be specified in the UCD for each UIUC to be used in the UL-MAP. For further details on allocations in an UL AAS zone, see 8.4.4.6.
Change #2: Modify the specification in page 806, section 8.4.5.4.4.2, Table 377—Extended-2 UIUC code assignment for UIUC = 11 as follows
	Extended-2 Type (hexadecimal)
	Usage

	00
	CQICH Enhanced Allocation IE

	01
	HO Anchor Active UL-MAP IE

	02
	HO Active Anchor UL-MAP IE

	03
	Anchor BS Switch IE

	04
	UL Sounding Command IE

	05
	Reserved

	06
	MIMO UL Enhanced IE

	07
	HARQ UL MAP IE

	08
	HARQ ACKCH Region Allocation IE

	09
	MIMO UL Basic IE

	0A
	Mini-subchannel allocation IE

	0B
	UL_PC_Bitmap IE

	0C
	Persistent HARQ UL MAP IE

	0D
	Reserved

	0D
	FDD Paired Allocation IE

	0E
	AAS SDMA UL IE

	0F
	Feedback Polling IE


Change #3: Add the section 8.4.5.4.31 after section 8.4.5.4.30, as specified:

8.4.5.4.31 FDD Paired Allocation IE

When one or more FDD UL allocations are made in the other UL Group (that is, the UL Group different from the current UL-MAP belongs to) in generic FDD/H-FDD frame , the extended UIUC = 11 shall be used with the subcode 0x13 to notify to FDD MSs the allocation. H-FDD MSs shall ignore the FDD Paired Allocation IE.
Table xxx – FDD Paired Allocation IE

	Syntax
	Size (bit)
	Notes

	FDD_Paired_Allocation_IE() {
	
	

	Extended 2 UIUC
	4
	FDD_Paired_Allocation_IE() = 0x0D

	Length
	8
	Length in bytes

	while (data remains) {
	
	

	UL-MAP_IE()
	variable
	See corresponding PHY specification. (section 8.4.5.4)

	}
	
	

	if !(byte boundary) {
	
	

	Padding nibble
	variable
	Padding to reach byte boundary.

	}
	
	

	}
	
	


Change #4: Modifiy the paragraph in page 808, section 8.4.5.4.7 UL Zone Switch IE format as follows
8.4.5.4.7 UL Zone Switch IE format
In the UL-MAP, a BS may transmit UIUC = 15 with the UL_Zone_IE() to indicate that the subsequent allocations shall use a specific permutation. A UL_Zone_IE() may appear ahead of all UL Allocation IEs and indicate the permutation of the first and the following slots. If a UL_Zone_IE() does not appear ahead of all UL Allocation IEs, the UL frame shall start in PUSC mode with UL_PermBase as indicated in the UCD message. Allocations subsequent to this IE shall use the permutation it instructs. No burst allocation or ranging channel allocation shall span multiple zones. Table 380 shows the format for a UL Zone IE.
In FDD/H-FDD, the UL Zone Switch IE can be included in the FDD_Paired_Allocation_IE(). If the UL Zone Switch IE is included in the FDD_Paired_Allocation_IE(), it indicates the configuration of the uplink zone in the other UL Group (that is, the UL Group different from the UL-MAP belongs to). UL-MAP IEs following the UL Zone Switch IE included in the FDD_Paired_Allocation_IE()  will indicate uplink allocations made in the other UL Group. 

If the zone permutation of the last uplink zone in the first subframe (UL Group2) and that of the first uplink zone in the second subframe (UL Group1) are the same, BS may enable uplink burst allocation made over two consecutive subframes in the same frame by setting H-FDD Over_subframe Allocation = 1. 

If the gap in-between two uplink subframes (UL_gap) is multiple of uplink slot duration, BS may set H-FDD Inter-UL_gap Allocation = 1 for the last uplink zone in UL Group2 to indicate F-FDD MS that the uplink allocation shall be  made up to the slots in the UL_gap.
Change #5: Modifiy Table 380 OFDMA UL Zone IE as follows
Table 380 OFDMA UL Zone IE format 
	Syntax 
	Size 
	Notes 

	UL_ZONE_IE() { 
	-
	-

	Extended UIUC 
	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 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 
	42 bit
	Shall be set to zero

	} 
	-
	-


Change #6: Modify the paragraph in page 851, section 8.4.5.4.15 UL Allocation Start IE as follows
8.4.5.4.15 UL Allocation Start IE
The UL Allocation Start IE indicates the start offset of all subsequent UL allocation including allocation done by UL-MAP IE and extended UL-MAP IE. When this IE is included in UL-MAP or SUB-DL-UL-MAP, an SS shall determine all subsequent UL allocations based on the start offset defined in this IE except when the UL allocation already specified a start offset. This IE shall be supported by all SS. (See Table 415.)
For FDD/H-FDD, if the UL Allocation Start IE with H-FDD UL Subframe Indicator = 1 is included in the FDD_Paired_Allocation_IE(), the UL Allocation Start IE indicates the starting offset in the other UL subframe (Group) in the same frame, that is, the UL Group different from that the UL-MAP including the current UL Allocation Start IE is associated with. 
If H-FDD UL Subframe Indicator is set to ‘0’, the UL Allocation Start IE indicates the starting offset in the UL subframe (Group) that the UL-MAP including this UL Allocation Start IE is associated with. BS shall not use UL Allocation Start IE with H-FDD UL Subframe Indicator=1 to an MS without capability of Full-Duplex (FDD), which is negotiated using SBC-REQ/RSP.
Change #7: 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 MS in 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 and H-FDD only MS in FDD/H-FDD 

	}
	-
	-


 
Change #8: Modify the paragraph in page 862, section 8.4.5.4.24 HARQ UL-MAP IE as follows
8.4.5.4.24 HARQ UL-MAP IE

When Allocation Start Indication is 1, the HARQ UL-MAP IE indicates the starting symbol and subchannel of the allocation. The starting symbol and subchannel shall indicate a valid slot location after the last allocation in the uplink zone in the UL subframe.

The slots are allocated in a time-first order (as specified in 8.4.5.4). The starting symbol and subchannel are relevant only in the context of the HARQ UL-MAP IE in which they appear. Allocations made without the starting symbol and subchannel of the allocations specified (such as HARQ UL-MAP IE with Allocation Start Indication 0, or regular UL-MAP IE), shall be based on the global slot index, each of these allocations shall immediately follow the last allocation in the uplink zone and shall advance in the time axis.which did not contain the starting symbol and subchannel of the allocations specified. (See Table 424 through Table 428.)
For FDD/H-FDD, if the HARQ UL-MAP IE with H-FDD UL Subframe Indicator = 1 is included in the FDD_Paired_Allocation_IE(),., the “OFDMA Symbol Offset” and “Subchannel Offset” fields in HARQ UL-MAP IE indicates the starting symbol and subchannel of the allocation in the other UL subframe (Group) in the same frame, that is, the UL Group different from that the UL-MAP including the current HARQ UL-MAP IE is associated with.
If H-FDD UL Subframe Indicator is set to ‘0’, the HARQ UL-MAP IE indicates the starting symbol and subchannel of the allocation in the UL subframe (Group) that the UL-MAP including this HARQ UL-MAP IE is associated with. BS shall not use UL Allocation Start Indication=1 with H-FDD UL Subframe Indicator=1 to an MS without capability of Full-Duplex (FDD), which is negotiated using SBC-REQ/RSP.
Change #9: Modifiy 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 off-
set 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 MS in 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 and H-FDD only MS in FDD/H-FDD  

	}
	 
	 

	 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 

	} 
	 -
	- 


Change #10: Modify the paragraph in page 957, section 8.4.6.2.6 Data subchannel rotation scheme as follows
8.4.6.2.6 Data subchannel rotation scheme 
A rotation scheme shall be applied per each OFDMA slot duration in any zone, except zones marked as AAS zone, optional PUSC zone (8.4.6.2.5), or zone using the adjacent-subcarriers permutations (8.4.6.3). Slot duration is defined in 8.4.3.1. On each slot duration, the rotation scheme shall be applied to all UL subchannels that belong to the segment (see 8.4.4.5), except the subchannels indicated in the UL-MAP by UIUC = 0, UIUC = 11 (Extended-2 UIUC) with Type = 8, UIUC = 13, or UIUC = 12. The rotation scheme is defined by applying the following rules: 
a) Per OFDMA slot duration, pick only subchannels that are not indicated by either UIUC = 0, UIUC = 11 (Extended-2 UIUC) with Type = 8, UIUC = 12, or UIUC = 13 (as defined above). Renumber these subchannels contiguously so that the lowest numbered physical subchannel is renumbered with 0. The total number of subchannels picked shall be designated Nsubchn. 
b) The mapping function defined by rule a) shall define a function, f, so that temp1_subchannel_number = f(old_subchannel_number). 
c) Mark the first UL OFDMA slot duration for each permutation zone with the slot index Sidx = 0. Within the permutation zone, increase Sidx by 1 in every slot duration so that subsequent slots are numbered 1,2,3..., etc. In FDD/H-FDD, if UL Zone Switch IE is used for the last uplink zone in the first subframe (UL Group2) with H-FDD Inter-UL_gap Allocation = 1, the slot index Sidx shall be incremented by 1 in every slot duration up to the last slot in-between two consecutive uplink subframes. If H-FDD Over_subframe Allocation is set to 1 in the UL Zone Switch IE in FDD/H-FDD, the slot index Sidx shall be reset to 0 at the beginning of the first slot duration of the second subframe (UL Group1).

d) Apply the following formula: temp2_subchannel_number = (temp1_subchannel_number + 13×Sidx) mod Nsubchan 
e) To get the new subchannel number, apply the following formula: new_subchannel_number = f –1(temp2_subchannel_number) where f –1(.) is the inverse mapping of the mapping defined in rule b). 
f) For subchannels in the UL-MAP indicated by either UIUC = 0, UIUC = 11 (Extended-2 UIUC) with Type = 8, UIUC=12, or UIUC=13, new_subchannel_number = old_subchannel_number. 
g) The new_subchannel_number will replace the old_subchannel_number in each allocation defined by 8.4.3.4 where the new_subchannel_number is the output of the rotation scheme and the old_subchannel_number is the input of the rotation scheme.
Change #11: Modify the specification in page 1057, section 8.4.9.4.1 Subcarrier randomization as follows
8.4.9.4.1 Subcarrier randomization
The IVinitialization vector of the PRBS generator for both UL and DL shall be designated b10..b0 so that 

  b0..b4    = 5 LSBs of IDcell as indicated by the frame preamble in the first DL zone and in the DL

                     AAS zone with Diversity_Map support, DL_PermBase following STC_DL_Zone_IE()

                 = 5 LSBs of DL_PermBase following AAS DL IE without Diversity_Map support in the DL

                 = 5 LSBs of IDcell (as determined in the preamble) in the UL

                     For DL and UL, b0 is MSB, and b4 is LSB.

  b5..b6    = Set to the segment number + 1 as indicated by the frame preamble in the first DL zone

                     and in the DL AAS zone with Diversity_Map support, PRBS_ID as indicated by the STC

                     DL Zone IE or AAS DL IE without Diversity_Map support in other DL zones

                  = 0b11 in the UL

                     For DL and UL, b5 is MSB, and b6 is LSB.

  b7..b10  = 0b1111 (all ones) in the downlink and four least significant bits of the Frame Number in

                     the uplink. For TDD uplink, the Frame Number used is the one in which the UL sub-frame

                     is transmitted. For FDD/H-FDD uplink, the Frame Number is the one in which the UL                           

                     mapsub-frame is transmitted, that is, the Frame Number of the frame relevant to the UL-MAP. 

                     For downlink and uplink, b7 is MSB and b10 is LSB, respectively.
For example, should the IVinitialization vector of the PRBS generator be b10..b0 = 10101010101, the initializations result in the sequence wk = 10101010101000000000.... in the UL. The PRBS generator shall be clocked n times, n = Symbol_Offset mod 32, before the generated output is applied to the subcarriers, where the symbol offset is counted from the first symbol in each zone as zero in the DL except DL AAS zone with Diversity_Map support where the symbol offset is counted from the first symbol of the first DL zone as zero and from allocation start time in the UL (i.e., the first symbol in the UL subframe is indexed 0). As a result, the PRBS shall be used so that its n-th output bit will coincide with the first usable subcarrier as defined for the zone in which the symbol resides. The output bit shall be counted from zero. Subcarriers belonging to UL allocations with UIUC = 12 or UIUC = 13 shall not be randomized. A new value shall be generated by the PRBS generator for every subcarrier up to the highest numbered usable subcarrier, in order of physical subcarriers, including the DC subcarrier and usable subcarriers that are not allocated.
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