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Introduction
The Release 16 NR V2X specifications were initially approved in Dec. 2019 [1]. The specifications were updated during the maintenance phase before Release 16 ASN.1 is frozen [2]. There are still some remaining open issues on Release 16 NR V2X. Since these open issues have no impact on Release 16 ASN.1, they have not been addressed due to the meeting time limitation. 

In this contribution, we discuss three remaining open issues on sidelink physical layer structure. The first one is on sidelink TBS determination. The second one is on rate matching of SCI stage 2. The third one is on maximum data rate for sidelink.  
Discussion
Sidelink TBS Determination 
After multiple RAN1 meetings’ extensive discussion, the sidelink TBS determination was agreed to follow the procedure of Uu link TBS determination, with the number of REs allocated for PSSCH as follows [3]:  
 
Agreements:
· For PSSCH TBS determination, the following is used.
· N_RE’ = N_sc^PRB (N_symb^sh - N_symb^PSFCH) - N_oh^PRB– N_RE’^DMRS
· N_sc^PRB = 12 
· N_symb^sh: the number of sidelink symbols within the slot, excluding one gap symbol and one first SL symbol (i.e, a total of two symbosls) in a slot 
· N_symb^PSFCH: 3 if indicated as “1” by SCI for PSFCH overhead, 0 if indicated as “0” by SCI for PSFCH overhead 
· For N=0, N_symb^PSFCH=0
· For N=1, N_symb^PSFCH=3
· N_oh^PRB as (pre-)configured by xOverhead
· N_RE’^DMRS: the averaged DMRS overhead per PRB in PSSCH resource over a set of DMRS patterns as (pre-)configured for the resource pool by sl-PSSCH-DMRS-TimePattern 
· Discuss further interaction with PSCCH & PSFCH indication (if any)
· N_RE = N_RE’ * n_PRB – N_RE^SCI1 – N_RE^SCI2 
· n_PRB: total number of allocated PRBs for the PSSCH
· N_RE^SCI1: total number of REs allocated for the corresponding PSCCH 
· N_RE^SCI2: total number of REs allocated for 2nd SCI 


In the above calculation, the SCI stage 2 overhead is set as the actual number of REs occupied by SCI stage 2. 

An issue was identified at the end of email discussions [4], which was not fully addressed due to time limitation. The issue is the existence of cases where the sidelink TBS independently derived from (re)transmissions may be different. This is because the actual number of REs occupied by SCI stage 2 may be different between (re)transmissions. 

In calculating the number of coded modulation symbols generated for SCI stage 2, there is an additive item g to be the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs. The value of g may be different between (re)transmissions, which leads to the misalignment of the sidelink TBS derived independently between (re)transmissions. There are two main causes of different g values: 

1. The number of overlapped REs between PSSCH DMRS and SCI stage 2 may be different between (re)transmissions. Due to the dynamic DMRS time-domain pattern change or the presence of PSFCH, the first PSSCH DMRS symbol location may be different between (re)transmissions. Depending on whether or not the first PSSCH DMRS is FDM-ed with PSCCH, the number of REs for SCI stage 2 in the last OFDM symbol may be different between (re)transmissions, resulting in different g values. 

2. The number of overlapped REs between sidelink PT-RS and SCI stage 2 may be different between (re)transmissions. The sidelink PT-RS time domain repetition counter is reset at each PSSCH DMRS occasion. Due to the different PSSCH DMRS locations in (re)transmissions, the PT-RS locations may be different in (re)transmissions. Also, the sidelink PT-RS time-domain density varies with MCS value. Since SCI stage 2 is rate-matched around sidelink PT-RS, the number of REs for SCI stage 2 in the last OFDM symbol may be different between (re)transmissions, resulting in different g values. 

Two optional solutions were proposed [4]: In option 1, the g value for sidelink TBS determination is based on “really” SCI stage 2. The number of overlapped REs between PT-RS/PSSCH DMRS and SCI stage 2 are taken into account for g determination. In option 2, the g value for sidelink TBS determination is set to zero. Hence, the number of overlapped REs between PT-RS/PSSCH DMRS and SCI stage 2 are not taken into account for g determination. 

It seems option 1 needs a detailed rule of mapping a number of overlapped REs to a g value, which is not straight forward. On the other hand, option 2 provides a simple way to align the g value between (re)transmission. Hence, we prefer option 2. 

Proposal 1: When calculating the number of coded modulation symbols for SCI stage 2 in determining sidelink TBS, the  value is set to 0.

We have the following text proposal. 

	----------------------------Text proposal starts for TS 38.214, Section 8.1.3.2 -------------------------
[bookmark: _Toc29673241][bookmark: _Toc29673382][bookmark: _Toc29674375][bookmark: _Toc36645605][bookmark: _Toc45810654]8.1.3.2	Transport block size determination


For the PSSCH assigned by SCI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
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  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-lengthSLsymbols -2, where sl-lengthSLsymbols is the number of sidelink symbols within the slot provided by higher layers, 
-	 = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise, if higher layer parameter sl-PSFCH-Period is 2 or 4. If higher layer parameter sl-PSFCH-Period is 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 is the overhead given by higher layer parameter sl-xOverhead, 
-	 is given by Table 8.1.3.2-1 according to higher layer parameter sl-PSSCH-DMRS-TimePattern.
Table 8.1.3.2-1:  according to higher layer parameter sl-PSSCH-DMRS-TimePattern
	sl-PSSCH-DMRS-TimePattern
	

	{2}
	12

	{3}
	18

	{4}
	24

	{2,3}
	15

	{2,4}
	18

	{3,4}
	21

	{2,3,4}
	18



-	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], by setting  to 0. 
The UE determines TBS according to Steps 2), 3), and 4) in clause 5.1.3.2
<Unchanged Text Omitted>
-----------------------------Text proposal ends for TS 38.214, Section 8.1.3.2 --------------------------



SCI Stage 2 Rate Matching 
In order to constrain the complexity of channel (de)interleaver, the number of rate matching output bits for SCI stage 2 is upper bounded. It was agreed [3] that the upper bound is to be down selected between 2048 and 4096 bits. Note that the number of rate matching output bits for UCI is upper bounded by 8192 bits to constrain the complexity of channel (de)interleaver. 

In NR sidelink, a UE can receive up to 27 PSCCH in a slot. The same number of SCI stage 2 decoding may occur in a slot. The complexity of channel de-interleaver is proportional to the number of parallel SCI stage 2 decoding. Hence, it is preferred to restrict the number of rate matching output bits for SCI stage 2 to 2048 bits.

Proposal 2: In Rel-16 NR V2X, a UE is not expected to have the number of bits after rate matching for SCI stage 2 more than 2048. 

	----------------------------Text proposal starts for TS 38.212, Section 8.4.4 ----------------------------
[bookmark: _Toc29326643][bookmark: _Toc29327793][bookmark: _Toc36045983][bookmark: _Toc36046243][bookmark: _Toc36046389][bookmark: _Toc45209307]8.4.4	Rate Matching
<Unchanged Text Omitted>
The input bit sequence to rate matching is , where  is the number of coded bits.
Rate matching is performed according to Clause 5.4.1 by setting .
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.
----------------------------Text proposal ends for TS 38.212, Section 8.4.4 ----------------------------




Maximum Data Rate for Sidelink
The LS from RAN2 [5] proposes to leave the decision of maximum data rate for sidelink to RAN1. In our view, the approximate maximum data rate for NR Uu in [6] can be reused with the following modifications: 
1. Setting the number of aggregated component carriers J to 1, since NR V2X does not support multi-carrier operations.
2. Setting the overhead OH to 0.27. 
The NR V2X overhead mainly include AGC symbol, GAP symbol, PSCCH, SCI stage 2 and PSSCH DMRS. Here, we do not count PSFCH overhead since it is not always existing, depending on resource pool configuration. The overhead from CSI-RS and PT-RS is also not counted since they are also not always existing. 

The overhead resulting from AGC symbol and GAP symbol is about 2/14. Considering that PSSCH DMRS time-domain pattern is 2 and the frequency-domain configuration type, the overhead resulting from PSSCH DMRS is about 1/14. Similarly, we estimate the overhead resulting from PSCCH and SCI stage 2 is about 0.06. Hence, the overall overhead is about 0.27. 

Proposal 3: The maximum data rate for sidelink reuses the same formula as that for Uu link, with J=1 and OH = 0.27.
                                                           
Conclusion
In this contribution, we discussed the remaining open issues of NR sidelink physical layer structure. Our proposals are as follows: 

Proposal 1: When calculating the number of coded modulation symbols for SCI stage 2 in determining sidelink TBS, the  value is set to 0.

Proposal 2: In Rel-16 NR V2X, a UE is not expected to have the number of bits after rate matching for SCI stage 2 more than 2048. 

Proposal 3: The maximum data rate for sidelink reuses the same formula as that for Uu link, with J=1 and OH = 0.27.   
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