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1 Introduction
In this contribution, we provide some Text Proposals to rectify some missing or incorrectly captured agreements in Rel-16 specifications and provide our views on some remaining details of sidelink physical layer structure.
2 Discussions
2.1 Gamma for 2nd-stage SCI on TBS determination
The following agreement was made in RAN1#100-e [1]:
· It is RAN1’s understanding that a UE is not expected to receive a retransmission with a TB size that is different from the last valid TB size signalled for this TB.
· Note: The design will be such that the TBS is the same between a transmission and its re-transmission(s).
The following conclusion was made in RAN1#101-e [2]:
RAN1 down-selects one of the following options in RAN1#102.
· Option 1
· Gamma of 2nd SCI mapping for TBS determination is based on "really" 2nd SCI RE usage.
· The number of overlapped PT-RS and DMRS with 2nd SCI are taken into account for the gamma determination, although non-overlapped PT-RS and DMRS with 2nd SCI are not taken into account.
· Option 2
· Gamma of 2nd SCI mapping for TBS determination is assumed to be zero.
· The number of overlapped/non-overlapped PT-RS with 2nd SCI are not taken into account for the gamma determination for TBS purpose.
· The number of overlapped/non-overlapped DMRS with 2nd SCI are not taken into account for the gamma determination for TBS purpose.

It is important that TB size remains same between initial transmission of TB and its retransmissions, which is a fundamental design principle for TBS as agreed in RAN1#100-e, otherwise, it prevents use of HARQ configurations. In Uu, transmission and re-transmissions are arranged by the gNB which is always aware of the UE’s decoding status of PDCCH, and gNB is thus able to guarantee the system works in a way that UE would always determine the same TBS among re-transmissions by either using the TBS calculation equation, or re-using the TBS according to previously determined TBS. Whereas, in sidelink, a TX UE cannot always know the decoding status of PSCCH due to blind re-transmission and NACK-only feedback, and therefore in some cases, a UE has to rely solely on the TBS calculation equation to determine TBS.
Observation 1: Unlike in Uu where gNB is always aware of the decoding status of PDCCH and is able to guarantee the system works such that a UE would determine the same TBS among re-transmissions of a TB, a sidelink TX UE cannot always know the decoding status of PSCCH and has to rely on the TBS calculation equation to ensure the same TBS among re-transmissions of a TB.
In NR-V2X, given that MCS, PSFCH presence in a slot, and sidelink RS (DMRS, PT-RS) can vary between (re-)transmissions, a number of reference RE values have been defined to determine TBS, e.g. PSFCH overhead indicator, averaged DMRS over configured patterns, a (pre-)configured overhead per resource pool,  to ensure same TBS whilst maintaining a certain level of TX flexibility on choice of TX parameters subject to RP configuration. But one remaining factor has not been carefully considered, that is the value γ of 2nd-stage SCI where it is intended to ensure that 2nd-stage SCI has a PRB-level mapping granularity, i.e. when the “real” 2nd-stage SCI is not multiple integer of PRB, the last PRB in the last symbol of 2nd-stage SCI would be additionally filled up with γ REs in addition to the leftover REs. 
Observation 2: Different 2nd-stage SCI RE mapping among (re)transmissions of a TB would result in different γ in order for 2nd-stage SCI to have a PRB-level mapping granularity.
In some cases, a TX UE cannot even control its 2nd-stage SCI RE mapping due to resource pool-level configuration, for example, the PSFCH period, which would affect time domain DMRS pattern and correspondingly the 2nd-stage SCI RE mapping, as shown in Figure 1.
[image: ]
[bookmark: _Ref46147294][bookmark: _Ref46147282]Figure 1  changes due to different 2nd-stage SCI mappings among (re)transmissions of a TB
In Figure 1, time domain DMRS pattern is forced to change for a retransmission compared to its initial transmission due to presence of PSFCH (assuming CSI-RS and PT-RS are not present), and therefore the 2nd-stage SCI mapping has changed where 2nd-stage SCI is mapped from the 1st PSSCH DMRS symbols. For the initial retransmission, 228 REs (see calculation below) are occupied by 2nd-stage SCI (the “real” 2nd-stage SCI RE +  for PRB-granularity). However, for the retransmission, due to DMRS pattern is forced to change which affects starting position of 2nd-stage SCI RE mapping,  was predetermined to 6 in order for 2nd-stage SCI PRB-granularity mapping, i.e, total 234 REs (“real” 2nd-stage SCI RE + )  are used for 2nd-stage SCI. 
Based on TS 38.214:
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
…
-	A UE determines the total number of REs allocated for PSSCH () by , where
-	nPRB is the total number of allocated PRBs for the PSSCH, 
-	 is the total number of REs occupied by the PSCCH and PSCCH DMRS.
-	 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].
The UE determines TBS according to Steps 2), 3), and 4) in clause 5.1.3.2: 
2)	Unquantized intermediate variable (Ninfo) is obtained by .
If  
Use step 3 as the next step of the TBS determination
else
Use step 4 as the next step of the TBS determination
end if
3)	When  , TBS is determined as follows
…
4)	When  , TBS is determined as follows.
…
For the same example in Figure 1, if the configuration provides the following for one sub-channel allocation for one-layer PSSCH transmission: sub-channel size = 20 PRBs, sidelink symbol length = 11 symbols including AGC and GAP, DMRS time domain pattern configuration = {2,3} with {2} being indicated by the TX UE,  = 6, PSCCH resource allocation  = 2 symbol * 15 PRBs;  = 3.5, , SCI format 2-B is used (payload size = 48 bits), MCS index = 20  (64-QAM table is used, where R = ,  ) and , the TBS determination would be as follows:
· For initial transmission with  as shown in Figure 1 (left figure):



=
· For the retransmission with  as shown in Figure 1 (right figure):




=
In this example, the initial transmission with and  would proceed to step 4 which results in the TBS = 3824 accordingly. On the other hand, the retransmission with  and  would proceed to step 3 which results in the TBS = 3840 accordingly. Consequently, the TBS between of initial retransmission and retransmission of the TB is not same, which means HARQ combination fails.
The example given above is where a TX UE cannot achieve control of the system.  Average values over configured DMRS patterns have been used for DMRS overhead determination, motivated by providing TX UE flexibility to change DMRS density in time domain to adapt to different channel condition and speed. 
Another factor is PT-RS. There was a working assumption made in RAN1#101-e that 2nd stage SCI is rate-matched around SL-PT-RS. Since the position of PT-RS would be related to DMRS position, once the DMRS position is changed, PT-RS can be changed and therefore actual 2nd-stage SCI mapping can be changed, i.e.  would be different among (re-)transmission of a TB.
Observation 3: Different γ could result in different  and consequently the TBS determination based on step 3 for one (re-)transmission but step 4 for another, which leads to completely different approaches for TBS quantization that results in different TBS.
It is not going to be practical to hide the γ issue under adjustment of MCS, , PSFCH overhead indication, etc, because the steps in those values are too large compared to the range of γ (0…11 REs). In email thread [101-e-NR-7.1CRs-11] for NR Uu, a CR (R1-2004862) was endorsed for a rarely-occurring case to solve TBS misalignment between gNB and UE issue. This is because such things are an essential correction to avoid unintended errors or invalidation of valid configurations.
In order not to eliminate what should be valid configurations, the simplest solution is to fix this small valueto a reference value for the purpose of TBS calculation so that TBS can remain the same among re-transmissions of a TB. It is proposed to fix  to 0 for 2nd-stage SCI overhead for TBS determination, i.e. the option 2 of RAN1#101-e conclusion. 
Propose 1: Support option 2, i.e. the γ of 2nd stage SCI mapping for TBS determination is assumed to be zero.
The TP is proposed as follows:
------------------------------ Start of Text Proposal for TS 38.214 ---------------------------
< Unchanged parts are omitted >
8.1.3.2	Transport block size determination
< Unchanged parts are omitted >
-	A UE determines the total number of REs allocated for PSSCH ( by , where
-	nPRB is the total number of allocated PRBs for the PSSCH, 
-	 is the total number of REs occupied by the PSCCH and PSCCH DMRS.
[bookmark: _GoBack]-	 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] where  is fixed to zero.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.2 [bookmark: _Ref47012393]Time domain pattern of PSSCH DMRS
The following agreements were made in RAN1#99:
· For Rel-16, (normal CP)
· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation
· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary
· No other additional spec impact is expected for supporting 7, 8, …, 13 
· # of DM-RS symbols
· 2, 3, 4
· For a dedicated carrier, only 14-symbol is mandatory
Following working assumptions were made in RAN1 #99 and email approval [99-NR-05]:
· The DM-RS patterns on slides 3-10 in R1-1913576 are supported 
· For 4-symbol DMRS with 12 symbol PSSCH except AGC symbol, no shift is used, like NR Uu. 
· This means that all the DM-RS patterns on slides 3-10 in R1-1913576 are supported
In R1-1913576, all the DMRS patterns were defined in a scenario that the number of symbols for PSSCH is the same as the number of symbols for {PSCCH and PSSCH} together, which relies on an incomplete assumption that PSCCH is always partially TDMed and partially FDMed with its associated PSSCH. This leads to TS 38.211 where  is defined as the number of symbols of PSCCH and PSSCH, which is used for determination of the PSSCH DM-RS time-domain location () as shown in Table 1. 
[bookmark: _Ref46413713]Table 1 PSSCH DM-RS time-domain location
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10



This leads to two cases where DMRS patterns for PSSCH are undefined.
Case 1
It is possible that the number of PRBs for allocated PSSCH is same as PRBs of its associated PSCCH, i.e. allocated PSSCH and its associated PSCCH are purely TDMed in a slot. If Table 1 was reused, for the cases that  and 8, the 1st symbol of  (i.e. ) is fully occupied by the PSCCH which results in the case that there is only one DMRS symbol (i.e. ) in a slot. This violates the agreement that the number of DMRS symbols should be 2, 3 or 4 in all cases. Hence, DMRS time domain patterns for this case are not defined and need to be clarified. 
Observation 4: DMRS time domain patterns for the case where PSCCH and PSSCH are purely TDMed in a slot (Case 1) are not defined.
Case 2
According to a working assumption in TS 38.214:
If PSSCH DMRS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter subchannelsize >= 20.
In addition, if PSCCH and its associated PSSCH are mapped within a single sub-channel where the sub-channel size is smaller than 20 PRB, i.e. 10 PRB, 12 PRB or 15 PRB, for the case that  and 8, the 1st symbol of  (i.e. ) cannot be used for DMRS mapping which results in the case that there is only one DMRS symbol (i.e. ) in a slot. This, again, violates the agreement that the number of DMRS symbols should 2, 3 or 4 in any cases. In our view, DMRS time domain patterns for this case are not defined and need to be clarified as well.
Observation 5: DMRS time domain patterns for the case where PSCCH and its associated PSSCH are mapped within a single sub-channel where the sub-channel size is smaller than 20 PRB (Case 2) are not defined.
Given that the bandwidth of PSCCH and sub-channel size are configurable per RP, possible solutions are to restrict resource pool configuration or resource allocation for PSSCH in order to eliminate both Case 1 and Case 2 as mentioned above, which can be summarized 2 options as follows:
· Option 1: Remove the sub-channel sizes smaller than 20 PRBs, i.e. {10,12,15} PRBs from specifications and configuration avoids the bandwidth of PSCCH is same as sub-channel size; 
· Note that the 12 PRBs was newly added to ensure that a RP can be configurable to support all PRBs of an allocated band.
· Option 2: Specification mandates the PSSCH is always allocated with at least two sub-channels
In either options as above, the NR V2X system would suffer significant restriction on resource allocation flexibility as well as system-level resource efficiency.
Observation 6:  Relying on only the current set of PSSCH DMRS patterns with new restrictions would significantly limit the usable DMRS configurations, which would restrict NR V2X resource allocation flexibility and system-level resource efficiency. 
It is therefore essential to properly define DMRS patterns for Case 1 and Case 2, rather than trying to hide the problem under tight restrictions on configuration and/or resource-allocation. A more straightforward solution would use NR Uu DMRS as baseline. There are type-A and type-B DMRS in NR Uu, where the  is defined as number of PSSCH symbols same for both types, but definition of reference point l and position  are different. As per TS38.211:
-	for PDSCH mapping type A: 

-	 is defined relative to the start of the slot


-	if the higher-layer parameter dmrs-TypeA-Position is equal to 'pos3' and  otherwise
-	for PDSCH mapping type B: 

-	 is defined relative to the start of the scheduled PDSCH resources

-	 
It is preferred to reuse the existing PSSCH DMRS patterns as much as possible with minimal necessary modification to support at least 2 DMRS symbols in a slot with NR Uu design as baseline. DMRS position should be defined based on the number of PSSCH symbols, rather than the number of {PSCCH + PSSCH} symbols, and the exact position of DMRS  can be redefined as well to cover all cases as mentioned above:
· for the the case 1 and case 2, i.e. sl-SubchannelSize is equal to sl-TimeResourcePSCCH, or sl-SubchannelSize is smaller than 20 when the number of sub-channel assignment for PSSCH is 1
·  = sl-LengthSymbols – 1 – sl-TimeResourcePSCCH
·  is the offset to (sl-StartSymbol + sl-TimeResourcePSCCH)
· for other cases
·  = sl-LengthSymbols – 1
·  is the offset to sl-StartSymbol.
In addition to , there would be additional  for the case 1 as mentioned above (pure TDMed PSSCH and PSSCH case) for the cases of the 7- and 8-symbol-length sidelink slot where PSCCH duration = 2 or 3 symbols. The modified table is shown in Table 2 to cover all cases.
Table 2 Modified DMRS pattern to cover all cases.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	3
	
	
	
	1, 2
	
	

	4
	1, 3
	
	
	1, 3
	
	

	5
	1, 3
	
	
	1, 3
	
	

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10



In addition to R1-1913576 DMRS patterns, following patterns would be proposed for case 1 and case 2 as show in Figure 2
[image: C:\Users\s00265037\AppData\Roaming\eSpace_Desktop\UserData\s00265037\imagefiles\68C995E0-8465-4DCA-AC39-5308AB3434D6.png]
[bookmark: _Ref47342180]Figure 2. PSSCH DMRS patterns for Case 1 and Case 2
Proposal 2: Support additional following DMRS patterns for the cases when PSCCH and its associated PSSCH are mapped within a single sub-channel where the sub-channel size is smaller than 20 PRB, or PSCCH and PSSCH are purely TDMed in a slot:
[image: C:\Users\s00265037\AppData\Roaming\eSpace_Desktop\UserData\s00265037\imagefiles\68C995E0-8465-4DCA-AC39-5308AB3434D6.png]
The TP is proposed as follows:
------------------------------ Start of Text Proposal for TS 38.214 ---------------------------
< Unchanged parts are omitted >
8.4.1.1.2	Mapping to physical resources
< Unchanged parts are omitted >
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1, where  is the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3= sl-LengthSymbols – 1 - sl-TimeResourcePSCCH and is the offset to (sl-StartSymbol + sl-TimeResourcePSCCH) provided by higher layer if the higher layer parameter sl-SubchannelSize is equal to the higher layer parameter sl-TimeResourcePSCCH or the higher layer parameter sl-SubchannelSize is smaller than 20 when the number of sub-channel assignment for PSSCH is 1; otherwise,  = sl-LengthSymbols – 1 and  is the offset to sl-StartSymbol.
Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	3
	
	
	
	1, 2
	
	

	4
	1, 3
	
	
	1, 3
	
	

	5
	1, 3
	
	
	1, 3
	
	

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.3 Remaining details on PT-RS
The design of sidelink PT-RS follows the conclusion in RAN#85:
· it is expected that RAN1 will reuse Uu CP-OFDM uplink PT-RS for FR2 sidelink PT-RS
In RAN1#101-e, it was further agreed that the sequence generation of sidelink PT-RS reuses the same mechanism of NR Uu CP-OFDM UL PT-RS:
For SL-PT-RS sequence, the same NR Uu CP-OFDM UL PT-RS sequence mechanism is reused.
Note: if there is no agreements made in other email threads, the initialization of the sequence is included as well.
Check offline whether there is an issue w.r.t. the first DM-RS symbol and if so, to address how to resolve it in the TP phase
For CP-OFDM UL, the PT-RS sequence is determined by the DM-RS sequence at the position of the first DM-RS symbol in absence of PUSCH intra-slot frequency hopping. However, if such mechanism is simply reused in sidelink, there might be an ambiguous issue due to cases as mentioned in section 2.2 where the first DMRS is not defined clearly: is it the first of the DMRS table or the second  of the DMRS table, i.e. the actual first DMRS appearing in the slot (due to that first is punctured by PSCCH or not mapped). 
Observation 7: For SL PT-RS sequence generation, it is ambiguous which symbol is the first DM-RS symbol based on current DMRS table as specified in TS 38.211.
Meanwhile, it should be noted that a similar issue occurs if the position of the last DM-RS symbol is utilized. Recall that a DM-RS time-domain pattern list is configured per resource pool, and e.g. only {4} is configured and for a 14-symbol sidelink, i.e., , the pattern {1, 4, 7, 10} is used according to the table for the slot with or without PSFCH presence. In the case a slot with PSFCH, the last DM-RS symbol corresponding to  is punctured by the GAP symbol as in Figure 3. Which is the last DMRS symbol position  or , needs be clarified.
[image: ]
[bookmark: _Ref46475228]Figure 3 The last DM-RS symbol is punctured
Observation 8: For SL PT-RS sequence generation, it is ambiguous which symbol is the last DM-RS symbol based on current DMRS table as specified in TS 38.211 when PSFCH is present in a slot.
To tackle these issues, the resource mapping mechanism of 2nd stage SCI can be considered. Since the first symbol of 2nd stage SCI is always a PSSCH symbol carrying DM-RS, the DM-RS sequence at the position of the first symbol of 2nd stage SCI can be used to determine the SL PT-RS sequence in all cases regardless of how to clarify the first or last DMRS symbol as mentioned in section 2.2, since 2nd stage SCI is always present in a slot for PSSCH decoding.
Proposal 3: The SL PT-RS sequence is determined by the PSSCH DM-RS sequence in the symbol of the first symbol of 2nd stage SCI.
The TP is provided as follows: 
---------------------------- Start of Text Proposal for TS 38.211 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc45107562]8.4.1.2.1	Sequence generation
The precoded sidelink phase-tracking reference signal for subcarrier  on layer  is given by

where
-	antenna ports  or  associated with PT-RS transmission are given by clause 8.2.3 of [6, TS 38.214];
-	 is given by clause 8.4.1.1.1 at the position of a DM-RS symbol occupying the first symbol of the 2nd-stage SCI as described in clause 8.3.1.5.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.4 Remaining details on rate matching of 2nd-stage SCI
According to RAN1#101-e conclusion:
· In Rel-16, a UE is not expected to have the number of bits after rate matching for 2nd SCI more than K = [2048 or 4096]
· To down-select one of the above two values in the next meeting
At RAN1#101-e, an upper limit (either 2048 or 4096) was introduced for 2nd-stage SCI rate-matching output, which was motivated by the fact that de-rate-matching and de-interleaving for polar-encoded control information modules would be newly introduced at RX UE side for sidelink whereas those are at gNB side for Uu link, and it was considered undesirable for a sidelink UE to have the same or similar decoding requirement as a gNB.
A reasonable design basis is to have similar code rates for 1st-stage SCI and 2nd-stage SCI. For 2nd-stage SCI code rate to be many times lower rate than 1st-stage SCI is an error in design since 2nd-stage SCI is only decodable upon successful decoding of 1st-stage SCI. The lowest code rate of 1st-stage SCI is about (20 + 24(CRC)) / (25*12*3*(3/4)*2) = 0.033 (assume the configuration provides least SCI format 1-A bits). For 2nd-stage SCI, minimum code rate of 72/2048 = 0.035 would be sufficiently low. In order to reduce the impact on competitive cost of UEs whilst still providing sufficient robustness of 2nd-stage SCI compared to 1st-stage SCI, 2048 bits limit is preferred.
Proposal 4: The maximum rate matching output of 2nd stage SCI is 2048.
The TP is provided as follows:
----------------------------- Start of Text Proposal for TS 38.212 ----------------------------
< Unchanged parts are omitted >
8.4.4	Rate Matching
< Unchanged parts are omitted >
The output bit sequence after rate matching is denoted as , where  and  is modulation order of the 2nd-stage SCI. A UE is not expected to have.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Cyclic shift hopping for PSFCH
Cyclic shift hopping reduces the possibility of interference among codes, particularly when the system is overloaded. It would be beneficial to include cyclic shift hopping for PSFCH, which can reuse that of NR PUCCH with some modifications. The value of  of NR Uu is given by the higher-layer parameter hoppingId if configured, otherwise . However, in sidelink, it can reuse similar design defined for sidelink RS, i.e., as determined by CRC of associated physical channel, in this case,  of PSFCH can be determined by the CRC of associated PSSCH.
Proposal 5: for the cyclic shift value of PSFCH sequence



The function  is given by
	


where the pseudo-random sequence generator shall be initialized with, where  is the CRC of the associated PSSCH.
The TP is provided as follows:
----------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
8.3.4 Physical sidelink feedback channel
8.3.4.1	General
< Unchanged parts are omitted >
8.3.4.2	Cyclic shift hopping
Cyclic shift hopping is performed according to clause 6.3.2.2.2 except following changes:
-	 PUCCH is replaced by PSFCH.
-	 is given by [5, TS 38.213] for PSFCH format 0.
-	, where  is the CRC of associated PSSCH.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.5 Extended CP 
Based on the agreement made in RAN1#99:
· For Rel-16, (normal CP)
· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation
· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary
· No other additional spec impact is expected for supporting 7, 8, …, 13 
· # of DM-RS symbols
· 2, 3, 4
· For a dedicated carrier, only 14-symbol is mandatory
We believe current specification already handled the case where ECP is (pre-)configured in a SL-BWP, i.e. specification of 7, 8, 9, …, 12 symbols for NCP can be reused for ECP, and particularly, for a dedicated carrier, only 12-symbol is mandatory for ECP. 
Proposal 6: Specification of 7, 8, 9, … , 12 symbols for NCP can be naturally reused for ECP. No additional RAN1 effort on specification for ECP case is needed.
· For a dedicated carrier, only 12-symbol PSSCH is mandatory for ECP.
2.6 Supported max data rate
According to the LS from RAN2 [3],
· For layer-2 buffer size, leave the decision of maximum data rate discussion to RAN1
The max data rate for NR Uu, as defined in TS 38.306, is to determine the maximum layer 2 buffer size which is a reference value for UE implementation. It is proposed to reuse NR Uu max data rate determination equation with modifications OH calculation. Unlike NR Uu, NR sidelink introduced PSFCH (can be up to 3 symbols including AGC and GAP depending on resource pool configuration), sidelink DMRS (can be dynamically changed among retransmissions from DRMS patterns provided per RP), 2 stages SCI, AGC and GAP symbols, which would impact data rate determination. For the PT-RS in FR2, the maximum number PT-RS overhead is 5RE/PRB), the OH would be around 0.04, which can be neglected. For the CSI-RS, since it is only for unicast with a very small number of REs/PRB (maximum 2 REs/PRB), which can also be neglected. The sidelink overhead determination can be summarized as in Table 3.
[bookmark: _Ref47540093]Table 3 Sidelink OH for maximum data rate determination
	CP
	　sl-PSFCH-Period
	PSFCH
	DMRS
	CSI-RS & PT-RS
	SCI
	GAP
	AGC
	Total OH symbols
	OH ratio

	NCP
	1
	3
	1.5
	0
	0.38
	1
	1
	6.88
	0.49

	
	2
	1.5
	1.5
	0
	0.38
	1
	1
	5.38
	0.38

	
	4
	0.75
	1.5
	0
	0.38
	1
	1
	4.63
	0.33

	
	0
	0
	1.5
	0
	0.38
	1
	1
	3.88
	0.28

	ECP
	1
	3
	1.5
	0
	0.38
	1
	1
	6.88
	0.57

	
	2
	1.5
	1.5
	0
	0.38
	1
	1
	5.38
	0.45

	
	4
	0.75
	1.5
	0
	0.38
	1
	1
	4.63
	0.39

	
	0
	0
	1.5
	0
	0.38
	1
	1
	3.88
	0.32



In Table 3, same as Uu, where the average OH is considered. DMRS OH () is average value of all possible number of DMRS symbols in a slot, i.e. .5; With the assumption that OH for 1st-stage SCI () is same for 2nd-stgae SCI, SCI OH () =  . For 1st-stage SCI, PSCCH configuration supports {10, 12, 15, 20, 25} PRBs and {2, 3} symbols, and given that in the maximum number PRBs in 40MHz (the maximum sidelink bandwidth as defined in RAN4) is 216 PRBs (15KHz SCS). Therefore. Since the max data rate is used to restrict the transmission of data in order not to exceed the max data rate, it should be as more accurate as possible, and therefore PSFCH OH () needs take into account sl-PSFCH-Period, which would result in different , for example, when sl-PSFCH-Period = 4, PSFCH is present in very 4 slots, and .
Based on above analysis, it is proposed as follows

where
 is the maximum supported layers for transmission and reception.
 is the maximum supported modulation order for transmission and reception.
is the maximum coding rate.
[bookmark: OLE_LINK4] is maximum RB allocation in bandwidth  with numerology , as defined is 5.3 TS 38.101-1, where  is the UE supported maximum bandwidth in the given band or band combination.
 is the average OFDM symbol duration in a slot for numerology .
 is the scaling factor. Considering the association of RF capabilities and UE baseband capabilities, the down scaling factor can be at least 1 and 0.75 (256QAM and 64QAM).
 is the overhead ratio. Considering the different PSFCH, DMRS pattern, CSI-RS and PT-RS configurations. The value of OH can be determined to different values according to the related different sidelink configurations: 	
· [bookmark: OLE_LINK5]=[0.28] when sl-PSFCH-Period is 0 for NCP
· =[0.33] when sl-PSFCH-Period is 4 for NCP 
· =[0.38] when sl-PSFCH-Period is 2 for NCP
· =[0.49] when sl-PSFCH-Period is 1 for NCP
· =[0.32] when sl-PSFCH-Period is 0 for ECP
· =[0.39] when sl-PSFCH-Period is 4 for ECP
· =[0.45] when sl-PSFCH-Period is 2 for ECP
· =[0.57] when sl-PSFCH-Period is 1 for ECP
Proposal 7:  should take into account overhead for 1st-stage SCI, 2nd-stage SCI, DMRS and PSFCH which varies subject to PSFCH period configurations for determination of max data rate for layer-2 buffer size.
· OH = {0.28, 0.33, 0.38, 0.49} for sl-PSFCH-Period = {0, 4, 2, 1} respectively for NCP
· OH = {0.32, 0.39, 0.45, 0.57} for sl-PSFCH-Period = {0, 4, 2, 1} respectively for ECP
A draft reply LS to RAN2 can be found in [4].
2.7 Other issues
2.7.1 DMRS pattern field in SCI format 1-A 
According to the RAN1#99 agreements:
· 1st SCI includes at least 
· Priority (QoS value), 
· PSSCH resource assignment (frequency/time resource for PSSCH), 
· Resource reservation period (if enabled), 
· PSSCH DMRS pattern (if more than one patterns are (pre-)configured), 
· 2nd SCI format (e.g. information on the size of 2nd SCI), 
· [2]-bit information on amount of resources for 2nd SCI (e.g. beta offset or aggregation level) 
· Number of PSSCH DMRS port(s) 
· 5-bit MCS
· FFS on some part of destination ID
PSSCH DMRS pattern is only present when more than one patterns are is (pre-)configured, and in a previous version (16.1.0) of TS 38.212, the agreement was captured correctly by 
DMRS pattern – [x] bits as defined in clause 8.4.1.1.2 of [4, TS 38.211], if more than one DMRS patterns are configured by higher layer parameter sl-PSSCH-DMRS-TimePattern; 0 bit otherwise.”
However, the current version (16.2.0) does not reflect the agreement. 
Proposal 8: Change the description of DMRS pattern field in SCI format 1-A to reflect the agreement that this field is present if more than one patterns are (pre-)configured.
The TP is provided as follows:
----------------------------- Start of Text Proposal for TS 38.212 ----------------------------
< Unchanged parts are omitted >
8.3.1.1	     SCI format 1-A
< Unchanged parts are omitted >
-	DMRS pattern – bits as defined in clause 8.4.1.1.2 of [4, TS 38.211], where  is the number of DMRS patterns configured by higher layer parameter sl-PSSCH-DMRS-TimePatternList if ; 0 bit if sl-PSSCH-DMRS-TimePatternList is not configuredotherwise.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
3 Conclusions
In addition to the Text Proposals given, we have made following observations and proposals:
Observation 1: Unlike in Uu where gNB is always aware of the decoding status of PDCCH and is able to guarantee the system works such that a UE would determine the same TBS among re-transmissions of a TB, a sidelink TX UE cannot always know the decoding status of PSCCH and has to rely on the TBS calculation equation to ensure the same TBS among re-transmissions of a TB.
Observation 2: Different 2nd-stage SCI RE mapping among (re)transmissions of a TB would result in different γ in order for 2nd-stage SCI to have a PRB-level mapping granularity.
Observation 3: Different γ could result in different  and consequently the TBS determination based on step 3 for one (re-)transmission but step 4 for another, which leads to completely different approaches for TBS quantization that results in different TBS.
Propose 1: Support option 2, i.e. the γ of 2nd stage SCI mapping for TBS determination is assumed to be zero.
Observation 4: DMRS time domain patterns for the case where PSCCH and PSSCH are purely TDMed in a slot (Case 1) are not defined.
Observation 5: DMRS time domain patterns for the case where PSCCH and its associated PSSCH are mapped within a single sub-channel where the sub-channel size is smaller than 20 PRB (Case 2) are not defined.
Observation 6:  Relying on only the current set of PSSCH DMRS patterns with new restrictions would significantly limit the usable DMRS configurations, which would restrict NR V2X resource allocation flexibility and system-level resource efficiency. 
Proposal 2: Support additional following DMRS patterns for the cases when PSCCH and its associated PSSCH are mapped within a single sub-channel where the sub-channel size is smaller than 20 PRB, or PSCCH and PSSCH are purely TDMed in a slot:
[image: C:\Users\s00265037\AppData\Roaming\eSpace_Desktop\UserData\s00265037\imagefiles\68C995E0-8465-4DCA-AC39-5308AB3434D6.png]
Observation 7: For SL PT-RS sequence generation, it is ambiguous which symbol is the first DM-RS symbol based on current DMRS table as specified in TS 38.211.
Observation 8: For SL PT-RS sequence generation, it is ambiguous which symbol is the last DM-RS symbol based on current DMRS table as specified in TS 38.211 when PSFCH is present in a slot.
Proposal 3: The SL PT-RS sequence is determined by the PSSCH DM-RS sequence in the symbol of the first symbol of 2nd stage SCI.
Proposal 4: The maximum rate matching output of 2nd stage SCI is 2048.
Proposal 5: for the cyclic shift value of PSFCH sequence



The function  is given by
	


where the pseudo-random sequence generator shall be initialized with, where  is the CRC of the associated PSSCH.
Proposal 6: Specification of 7, 8, 9, … , 12 symbols for NCP can be naturally reused for ECP. No additional RAN1 effort on specification for ECP case is needed.
· For a dedicated carrier, only 12-symbol PSSCH is mandatory for ECP.
Proposal 7:  should take into account overhead for 1st-stage SCI, 2nd-stage SCI, DMRS and PSFCH which varies subject to PSFCH period configurations for determination of max data rate for layer-2 buffer size.
· OH = {0.28, 0.33, 0.38, 0.49} for sl-PSFCH-Period = {0, 4, 2, 1} respectively for NCP.
· OH = {0.32, 0.39, 0.45, 0.57} for sl-PSFCH-Period = {0, 4, 2, 1} respectively for ECP.
Proposal 8: Change the description of DMRS pattern field in SCI format 1-A to reflect the agreement that this field is present if more than one patterns are (pre-)configured.
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