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1. Introduction
At RAN1#101-e meeting [1], we had many discussions via email and many agreements were reached for 5G V2X with NR-SL WID. In this contribution, we share our views for maintenance of SL physical layer structure.


2. Discussions
2.1. TBS determination -  issue
	38.214 V16.2.0
[bookmark: _Toc45810654]8.1.3.2	Transport block size determination
...

-	A UE determines the total number of REs allocated for PSSCH () by , where
...
-	 is the number of coded modulation symbols generated for 2nd-stage SCI transmission (prior to duplication for the 2nd layer, if present) according to Clause 8.4.4 of [5, TS 38.212].
...

	38.212 V16.2.0
[bookmark: _Toc45209307]8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication for the 2nd layer if present, denoted as , is determined as follows:

where
...


As above descriptions in spec., TBS is determined based on the number of coded modulation symbols generated for 2nd-stage SCI. The number is  in 38.212, which is calculated as the above formula. At the last meeting, one issue is raised: whether  is either actual value or fixed value (i.e. reference value).  could be different due to some parameters; in that sense, it was mentioned by some companies that fixed  value should be used for TBS determination so that the same TBS is available between transmissions of a TB.
Here, we will discuss the issue at the following, and our view is that  should be a reference number for TBS determination, instead of fixed .
 can be different among transmissions due to R, , , and . Among the parameters, R and  would be the same among transmissions of a TB. That is, we need to consider the remaining two parameters: , and . Regarding , this parameter is used for RB-level rate matching and is dependent on variable parameter. In other words, if there is no variable parameter for transmissions of a TB,  value is constant for the transmissions; otherwise,  value could be different. Therefore, discussion for only  value is invalid.
 definition is that , where l = 0, 1, ...,  and . These parameters could be different among transmissions of a TB. For example,  is different between PSFCH-slot and non-PSFCH-slot. The difference is not so small in terms to get the same TBS for transmissions of a TB. From PSFCH-slot, at least  REs are increased for non-PSFCH-slot.
Summarizing above,  could be different among transmissions of a TB, and also  value could be different due to the difference of . To obtain the same TBS for transmissions of a TB, not  value but  should be a reference number for TBS determination. After this parameter is fixed for TBS determination, also  becomes constant automatically. 
It is noted that, RAN1 agreed in previous meeting that for 2nd SCI overhead in the TBS determination, the actual number of REs occupied by the 2nd SCI is used. However, as the above analysis, the rule is problematic and system does not work appropriately. To avoid this situation, we believe that the update is necessary.
Observation 1:
· Due to difference of , the same TBS could not be obtained for transmissions of a TB.
· If  is fixed for TBS determination,  value would be constant.
Proposal 1:
· For 2nd-stage SCI overhead in TBS determination, the reference number of  is used instead of actual number of  occupied for transmissions of the TB.


2.2. Clarification of group/sequence hopping parameters for PSFCH
Note that, this section is the same as one in our contribution for procedure AI [2] since which AI is more appropriate for this discussion is unclear for us.
Regarding PSFCH sequence generation, the current specification describes the mechanism as follows.
	38.211 V16.2.0
[bookmark: _Toc29230455][bookmark: _Toc36026714]8.3.4.2	PSFCH format 0
[bookmark: _Toc11324487][bookmark: _Toc29230456][bookmark: _Toc36026715]8.3.4.2.1	Sequence generation
The sequence  shall be generated according to


where  is given by clause 6.3.2.2 with the following exceptions:
-	 is given by clause 16.3  of [5, TS 38.213]; 
-	 is given by clause 16.3 of [5, TS 38.213];
-	 is the OFDM symbol number in the PSFCH transmission where  corresponds to the first OFDM symbol of the PSFCH transmission;
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PSFCH transmission in the slot given by [5, TS 38.213]

[bookmark: _Toc19796426][bookmark: _Toc26459652][bookmark: _Toc29230301][bookmark: _Toc36026560]6.3.2.2	Sequence and cyclic shift hopping
PUCCH formats 0, 1, 3, and 4 use sequences  given by clause 5.2.2 with  where the sequence group  and the sequence number  depend on the sequence hopping in clause 6.3.2.2.1 and the cyclic shift  depends on the cyclic shift hopping in clause 6.3.2.2.2.
[bookmark: _Toc19796427][bookmark: _Toc26459653][bookmark: _Toc29230302][bookmark: _Toc36026561]6.3.2.2.1	Group and sequence hopping
The sequence group  and the sequence number  within the group depends on the higher-layer parameter pucch-GroupHopping:
-	if pucch-GroupHopping equals 'neither'



	where  is given by the higher-layer parameter hoppingId if configured, otherwise .
-	if pucch-GroupHopping equals 'enable' 





	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized at the beginning of each radio frame with  where  is given by the higher-layer parameter hoppingId if configured, otherwise .
-	if pucch-GroupHopping equals 'disable'




	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized at the beginning of each radio frame with  where  is given by the higher-layer parameter hoppingId if configured, otherwise .
The frequency hopping index  if intra-slot frequency hopping is disabled by the higher-layer parameter intraSlotFrequencyHopping. If frequency hopping is enabled by the higher-layer parameter intraSlotFrequencyHopping, [image: ] for the first hop and [image: ] for the second hop.

	38.331 V16.1.0
SL-PSFCH-Config-r16 ::=                SEQUENCE {
    sl-PSFCH-Period-r16                  ENUMERATED {sl0, sl1, sl2, sl4}       OPTIONAL,   -- Need M
    sl-PSFCH-RB-Set-r16                  BIT STRING (SIZE (10..275))           OPTIONAL,   -- Need M
    sl-NumMuxCS-Pair-r16                 ENUMERATED {n1, n2, n3, n6}           OPTIONAL,   -- Need M
    sl-MinTimeGapPSFCH-r16               ENUMERATED {sl2, sl3}                 OPTIONAL,   -- Need M
    sl-PSFCH-HopID-r16                   INTEGER (0..1023)                     OPTIONAL,   -- Need M
    sl-PSFCH-CandidateResourceType-r16   ENUMERATED {startSubCH, allocSubCH}   OPTIONAL,   -- Need M
   ...
}


At previous e-meeting, definitions of m0 and mCS were agreed. That is, cyclic shift  for PSFCH sequence  is clearly defined. On the other hand, sequence group  and sequence number  in  seems not to be described for PSFCH. Further discussion and conclusion are necessary to have the same understanding of  and  among UEs.
Firstly, one higher layer parameter, sl-PSFCH-HopID-r16, is included in the current 38.331 to determine hopping ID of PSFCH sequence, based on the previous agreements. However, how to use this parameter is not explained in the current 38.211. This parameter is applied instead of hoppingId for the PUCCH sequence generation. Section 8.3.4.2.1 of 38.211 should mention the replacement as an additional ‘exception’.
Secondly, the PUCCH sequence generation in NR-Uu uses one higher layer parameter, pucch-GroupHopping, to determine whether or not group hopping or sequence hopping is applied. Sequence group  and sequence number  are dependent on this parameter. Meanwhile, there is no higher layer parameter in SL-PSFCH-Config-r16 to replace pucch-GroupHopping with, and there is no clear definition of group hopping/sequence hopping for PSFCH sequence. pucch-GroupHopping for NR-SL needs to be clarified. NR-Uu has three types of the hopping mechanisms: pucch-GroupHopping = neither, enable, disable.
· neither: Any hopping is not applied. The fixed  based on sl-PSFCH-HopID-r16 is used. .
· enable: Group hopping is applied.  is determined based on sl-PSFCH-HopID-r16 and . .
· disable: This is the same as neither case.  is not used for sequence of length less than 36.
For NR-SL, neither should always be applied without any additional higher layer parameter to replace pucch-GroupHopping with, and of course without any further update for hopping. Performance gain of group hopping has not been identified in this WI, and easier option (i.e. the fixed ) is preferable in CR phase.
Observation 2:
· Sequence group  and sequence number  for PSFCH format 0 are unclear.
· Note: the sequence of PSFCH format 0 is derived as .
· Performance gain of sequence/group hopping has not identified so far.
Proposal 2:
· For PSFCH format 0,
· Clarify that sl-PSFCH-HopID-r16 is used instead of hoppingId for PUCCH.
· PSFCH sequence is generated with pucch-GroupHopping = neither.
· Apply the following TP for TS 38.211.
	8.3.4.2	PSFCH format 0
8.3.4.2.1	Sequence generation
The sequence  shall be generated according to


where  is given by clause 6.3.2.2 with the following exceptions:
-	 is given by clause 16.3  of [5, TS 38.213]; 
-	 is given by clause 16.3 of [5, TS 38.213];
-	 is the OFDM symbol number in the PSFCH transmission where  corresponds to the first OFDM symbol of the PSFCH transmission;
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PSFCH transmission in the slot given by [5, TS 38.213];
-	hoppingId is replaced with higher layer parameter sl-PSFCH-HopID-r16;
-	pucch-GroupHopping is assumed to be neither regardless of provided higher layer parameter pucch-GroupHopping if any




2.3. Clarification of PSFCH symbol within a slot
	38.211 V16.2.0
8.3.4.2	PSFCH format 0
8.3.4.2.1	Sequence generation
The sequence  shall be generated according to


where  is given by clause 6.3.2.2 with the following exceptions:
-	 is given by clause 16.3  of [5, TS 38.213]; 
-	 is given by clause 16.3 of [5, TS 38.213];
-	 is the OFDM symbol number in the PSFCH transmission where  corresponds to the first OFDM symbol of the PSFCH transmission;
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PSFCH transmission in the slot given by [5, TS 38.213]
[bookmark: _Toc11324488][bookmark: _Toc29230457][bookmark: _Toc36026716][bookmark: _Toc45107555]8.3.4.2.2	Mapping to physical resources
The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  assigned for transmission according to clause 16.3 of [5, TS 38.213] in increasing order of first the index  over the assigned physical resources, and then the index  on antenna port. 
The resource elements used for the PSFCH in the first OFDM symbol in the mapping operation above shall be duplicated in the immediately preceding OFDM symbol.


38.211 refers to 38.213 for PSFCH symbol within a slot, which is represented by l’. However, PSFCH symbol within a slot is not defined in 38.213 as well. A text needs to be added to clarify PSFCH symbol within a slot. According to RAN1 discussions/agreements, PSFCH symbol is the second last symbol of PSFCH-slot. Note that 8.3.4.2.2 describes AGC symbol for PSFCH. What RAN1 should agree is to capture only PSFCH symbol within a slot.
Observation 3:
· PSFCH symbol within a slot is not defined in spec.
Proposal 3:
· Add a text to clarify PSFCH symbol within a slot as the following TP for TS 38.213.
	[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602][bookmark: _Toc29917338][bookmark: _Toc36498213][bookmark: _Toc45699242]16.3	UE procedure for reporting HARQ-ACK on sidelink 
...
A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled. In each slot with PSFCH transmission occasion, each PSFCH is transmitted on the second last symbol of the slot.
...




3. Conclusion
In this contribution, we discussed maintenance of SL physical layer structure. Observations/Proposals are summarized as following: 
Observation 1:
· Due to difference of , the same TBS could not be obtained for transmissions of a TB.
· If  is fixed for TBS determination,  value would be constant.
Proposal 1:
· For 2nd-stage SCI overhead in TBS determination, the reference number of  is used instead of actual number of  occupied for transmissions of the TB.
Observation 2:
· Sequence group  and sequence number  for PSFCH format 0 are unclear.
· Note: the sequence of PSFCH format 0 is derived as .
· Performance gain of sequence/group hopping has not identified so far.
Proposal 2:
· For PSFCH format 0,
· Clarify that sl-PSFCH-HopID-r16 is used instead of hoppingId for PUCCH.
· PSFCH sequence is generated with pucch-GroupHopping = neither.
· Apply the following TP for TS 38.211.
	8.3.4.2	PSFCH format 0
8.3.4.2.1	Sequence generation
The sequence  shall be generated according to


where  is given by clause 6.3.2.2 with the following exceptions:
-	 is given by clause 16.3  of [5, TS 38.213]; 
-	 is given by clause 16.3 of [5, TS 38.213];
-	 is the OFDM symbol number in the PSFCH transmission where  corresponds to the first OFDM symbol of the PSFCH transmission;
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PSFCH transmission in the slot given by [5, TS 38.213];
-	hoppingId is replaced with higher layer parameter sl-PSFCH-HopID-r16;
-	pucch-GroupHopping is assumed to be neither regardless of provided higher layer parameter pucch-GroupHopping if any


Observation 3:
· PSFCH symbol within a slot is not defined in spec.
Proposal 3:
· Add a text to clarify PSFCH symbol within a slot as the following TP for TS 38.213.
	16.3	UE procedure for reporting HARQ-ACK on sidelink 
...
A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled. In each slot with PSFCH transmission occasion, each PSFCH is transmitted on the second last symbol of the slot.
...
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