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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 TBS determination
Following agreements were made in RAN1#100-e [2]:
· For sidelink TBS determination, the procedure steps 2), 3), and 4) in 5.1.3.2 Transport block size determination of TS38.214 are reused.
· For sidelink TBS determination, N_RE’ and/or N_RE are calculated based on the procedure step 1) in 5.1.3.2 Transport block size determination of TS38.214 with the following considerations.
· For the number of PSSCH symbols,
· AGC symbol and GP symbol in the end of slot are excluded. 
· PSCCH overhead
· The exact number of REs for PSCCH (including PSCCH DMRS) is considered
Following agreements were made in RAN1#100-b-e [3]:
· For 2nd SCI overhead in the TBS determination, the actual number of REs occupied by the 2nd SCI is used.
· For PSFCH overhead in the TBS determination, use the number of PSFCH symbols indicated by SCI.  
· For PSSCH DMRS overhead in the TBS determination, the reference  number of REs occupied by PSSCH DMRS is used, where the reference number of REs is the average number of DMRS REs among (pre-)configured patterns.
· For CSI-RS and PT-RS overheads in the TBS determination, a new higher layer parameter, e.g., sl-xOverhead, is introduced per resource pool.
2.1.1 PSFCH
Since PSFCH is always TDMed with PSSCH in a slot, the reference number of symbols for PSSCH, denoted as , can be used for TBS determination. In this case  is defined as the number of symbols PSSCH excluding AGC and gap symbols, denoted as , subtracting the reference number of symbols for PSFCH, denoted as , i.e. , where  is indicated by 1-bit PSFCH overhead field in SCI, if any, or determined based on higher layer parameter sl-PSFCH-Period. When sl-PSFCH-Period = 0, there is no PSFCH in the resource pool and therefore no PSFCH overhead for TBS determination, i.e. ; When sl-PSFCH-Period = 1, there is always PSFCH in every slot, i.e. ; When sl-PSFCH-Period = 2 or 4, the PSFCH overhead field is present in SCI, indicating either   for TBS determination. The PSFCH overhead indication does not affect decoding on 2nd-stage SCI if the circular dependency between 2nd-stage SCI modulated symbol determination and TBS determination is removed as discussed in section 2.1.3, and thus can be carried in 2nd-stage SCI.
Proposal 1: Introduce PSFCH overhead field in 2nd-stage SCI for TBS determination as follows:
· When sl-PSFCH-Period = 0 or 1, the reference number of symbols for PSFCH is 0 or 3 respectively, and the PSFCH overhead field is 0 bits or not present. 
· When sl-PSFCH-Period = 2 or 4, the reference number of symbols for PSFCH is indicated by the 1-bit PSFCH overhead field, with value being either 0 or 3.
We provide the combined Text Proposal for TS 38.214 at the end of section 2.1.
2.1.2 [bookmark: _Ref36024067]DMRS
In NR Uu,  is determined based on , this assumption is based on that the number of REs are the same among PRBs, where  includes the number of REs for PSSCH, PSSCH DMRS and overheads. However, in NR sidelink, PSCCH and PSSCH DMRS can be FDMed, and this leads to the number of REs are different among PRBs. Reusing of  means inaccurate TBS calculation, which cannot be neglected particularly when the configured number of PRBs for PSCCH is large and allocated PSSCH is small (i.e. the proportion of PSCCH over subCH(s) allocated for PSSCH is large).
Observation 1: Unlike in NR Uu link, the number of REs for DMRS among PRBs is different in NR sidelink due to FDMed PSCCH and PSSCH DMRS, which can result in difference between effective spectral efficiency and the target spectral efficiency for SL-SCH.
Instead of reusing , the simplest is to determine number of REs PRB-by-PRB taking into account whether PSCCH and PSSCH DMRS would overlap in time based on any of PSSCH DMRS time domain pattern(s) provided by higher layer parameter sl-PSSCH-DMRS-TimePattern: when there are PSCCH symbols present in a PRB, the number of DMRS symbols is reduced by one compared when there are no PSCCH symbols present in a PRB, i.e. 6 REs per PRB is deducted given that NR sidelink supports NR Uu type-1 frequency domain DMRS only. Thus the  is determined as follow:
 for , where the reference number of REs occupied by PSSCH DMRS on the -th PRB, denoted as  , is determined by
· if PSCCH and PSSCH DMRS would overlap in time based on any of PSSCH DMRS time domain pattern(s) provided by higher layer parameter sl-PSSCH-DMRS-TimePattern 
· for 

· for 

· else
· for 

where  is determined, as per agreement, by the average number of DMRS REs among (pre-)configured patterns provided by higher layer parameter sl-PSSCH-DMRS-TimePattern, e.g. {2, 3} is provided by sl-PSSCH-DMRS-TimePattern, the . Thus  can be determined based on the table as shown below. Here,  is determined by higher layer parameter sl-FreqResourcePSCCH
	sl-PSSCH-DMRS-TimePattern.
	

	{2}
	12

	{3}
	18

	{4}
	24

	{2,3}
	15

	{2,4}
	18

	{3,4}
	21

	{2,3,4}
	18


Proposal 2: The number of REs for PSSCH DMRS should take into account the case that PSCCH and PSSCH DMRS overlaps in time, and  is defined as:
 for , where the reference number of REs occupied by PSSCH DMRS on the -th PRB,  is determined by
· if PSCCH and PSSCH DMRS would overlap in time based on any of PSSCH DMRS time domain pattern(s) provided by higher layer parameter sl-PSSCH-DMRS-TimePattern 
· for 

· for 

· else
· for 

where  is determined according to sl-PSSCH-DMRS-TimePattern, as shown in the table below, and  is determined by higher layer parameter sl-FreqResourcePSCCH
	sl-PSSCH-DMRS-TimePattern.
	

	{2}
	12

	{3}
	18

	{4}
	24

	{2,3}
	15

	{2,4}
	18

	{3,4}
	21

	{2,3,4}
	18


We provide the combined Text Proposal for TS 38.214 at the end of section 2.1.
2.1.3 2nd-stage SCI
Based on the agreement made in RAN1#100-e that AGC symbol and GP symbol in the end of slot are excluded, the maximum number of RE per PRB would be 12 symbols * 12 sc = 144 REs (for NCP). In addition, the exact number of REs for PSCCH (including PSCCH DMRS) is counted as overhead, i.e. directly excluded from  determination. Since the actual number of REs occupied by the 2nd SCI, denoted as , is used for 2nd stage SCI overhead in the TBS determination,  can be directly excluded from  determination as well.
Proposal 3: The number of REs for 2nd-stage SCI are excluded directly from  as follows:
· 
where  is the total number of allocated PRBs for the UE,  and  are the number of REs for PSCCH (including PSCCH DMRS) and 2nd-stage SCI, respectively.  
However, based on the working assumption made in [99-NR-08], the number of coded modulation symbols for 2nd-stage SCI transmission was captured as follow:

The term  reflects the TBS of PSSCH, i.e. coded modulation symbols for 2nd-stage SCI is a function of TBS of PSSCH. On the other hand, for determination of TBS, the actual number of REs for 2nd-stage SCI needs to be accounted. This results in circular dependency issue. Based on the equation, the ratio  is intended to capture the spectral efficiency of PSSCH, denoted as . In order to remove the circular dependency, the target spectral efficiency of PSSCH, denoted as , can be used. The target spectral efficiency is determined as the code rate of PSSCH (denoted as R) multiplied by the modulation order of PSSCH (denoted as ), i.e.  where are R and  are determined based on MCS index as indicated by Modulation and coding scheme field in the corresponding 1st-stage SCI, of the MCS index table as defined in TS38.214. For instance, 1st-stage SCI indicates that MCS index = 15 of the 256-QAM MCS table is used for PSSCH, then according to the table as shown below,  and , and  is the number of layers for PSSCH transmission.
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]
	Spectral
efficiency

	15
	6
	666
	3.9023


However, 2nd-stage SCI is duplicated on two layers if two layers are used for PSSCH transmission, this is different to UCI multiplexed on PUSCH. The is defined as a scaling factor for spectral efficiency of 2nd-stage SCI with respect to that of PSSCH, and in order to reflect the  taken into account that duplication of 2nd-stage SCI on both layers,  should be based on per layer, i.e. .
Observation 1: In confirming the working assumption on number of coded modulation symbols for 2nd-stage SCI calculation, it is necessary to address the circular dependency issue for TBS determination.
 In addition, the  is determined based on minimum value between  and , where  =  -  -  -  . When CSI-RS, PT-RS and DMRS changes among (re)transmissions of a TB,  is constant however  value can change. Moreover,  would be different due to presence of PSFCH or not in a slot, and therefore should take into account PSFCH configuration. In summary, both changes of SL RSs and PSFCH may result in the different  among (re)transmissions of a TB. In order to ensure same TBS among (re)transmissions of a TB,  needs be replaced by , where  is the number of symbols for sidelink excluding 1st SL symbol used for AGC and last SL symbol used for gap,   where , if sl-PSFCH-Period = 0; otherwise,  i.e. 2nd-stage SCI REs is limited to total effective SL REs with a scaling factor  independent on SL RSs.
Observation 2: The value of , where  =  -  -  -  , can be changed among (re)transmissions of a TB due to changes of SL RS(DMRS, CSI-RS and PT-RS) and presence PSFCH in a slot, and therefore   can be changed among (re)transmissions of a TB, which cannot ensure same TBS among (re)transmissions of a TB.
Moreover,  can affect the number of REs for 2nd-stage SCI overhead for TBS determination, since  can be different among (re)transmissions of a TB due to different 2nd-stage SCI mapping which are caused by changes of PSSCH DMRS, S-CSI-RS and PT-RS. For example, as shown in Figure 1.
[image: ]
[bookmark: _Ref39831499][bookmark: _Ref39831492]Figure 1  changes due to different 2nd-stage SCI mappings among (re)transmissions of a TB
In this example, DMRS pattern has changed for a retransmission compared to its initial transmission due to PSFCH (assuming CSI-RS and PT-RS are not present), and therefore the 2nd-stage SCI mapping has changed. For the initial retransmission, assume that 480 REs are occupied by 2nd-stage SCI (). However, for the retransmission, in order that the 2nd-stage SCI occupies full REs in the last PRB,  has to be set to 6, i.e, total 486 REs are used for 2nd-stage SCI. This will result in different TBS size among (re)transmissions of a TB. In some cases, CSI-RS and PT-RS may also affect  values due to 2nd-stage SCI mapping.Thus,  needs be simply removed to ensure same TBS, or set  to 0 for 2nd-stage SCI overhead for TBS determination. .
Observation 3: γ can be different among (re)transmissions of a TB due to different 2nd-stage SCI mapping which are caused by changes of PSSCH DMRS, S-CSI-RS and PT-RS, and therefore cannot ensure same TBS among (re)transmissions of a TB.
Proposal 4: Confirm the working assumption on number of coded modulation symbols for 2nd-stage SCI calculation with following changes in the TS38.212 equation for determination of number of coded modulation symbols for 2nd-stage SCI: 
· Replace the term  by  , where  is the target code rate of PSSCH and  is the modulation order of PSSCH as provided by “Modulation and coding scheme field” of the associated 1st-stage SCI.
· Replace the term  by  , where , , if sl-PSFCH-Period = 0; otherwise, 
In summary, the equation shall be:

Proposal 5: Set value  to 0 based on TS38.212 equation for determination of number of coded modulation symbols for 2nd-stage SCI to account for 2nd-stage SCI overhead in TBS determination. 
We provide the Text Proposal to 38.212 below to capture the change on determination of number of coded modulation symbols for 2nd-stage SCI. 
----------------------------- Start of Text Proposal for TS 38.212 ----------------------------
< Unchanged parts are omitted >
8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols for 2nd-stage SCI transmission, denoted as , is determined as follows:

where
-	 is the number of the SCI format 0-2 bits 
-	 is the number of CRC bits for SCI format 0-2, which is [xxx] bits. 
-	 is indicated in the corresponding SCI format 0-1. 
-	 is the number of code blocks for SL-SCH of the PSSCH transmission.
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers;
-	 is the number of subcarriers in OFDM symbol  that carries DMRS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carries PT-RS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carries CSI-RS, in the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the SCI format 0-2 in OFDM symbol , for , in PSSCH transmission and  is the number of allocated symbols for the PSSCH sidelink provided by higher later parameter sl-LengthSymbols excluding the first OFDM symbol as described in clause 8.3.1.5 of [4, TS 38.211] and the last OFDM symbol configured for sidelink within the slot,except AGC symbol as defined in [6, TS 38.214]:
-	 =  -  -  -  
-	 is the number of otherwise vacant resource elements in the resource block to which the last coded symbol of the SCI format 0-2 belongs= 0.
-	 is the -th code block size for SL-SCH of the PSSCH transmission.
-     is configured by higher layer parameter sl-Scaling.
 < Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
We provide the combined Text Proposal for TS 38.214 at the end of section 2.1.
2.1.4 CSI-RS and PT-RS
In NR Uu, xOverhead ∈ {6, 12, 18} covers CSI-RS and PT-RS in addition to PDCCH. However, sl-xOverhead only accounts the SL CSI-RS and SL PT-RS and its value range needs to be re-considered. SL CSI-RS, based on PC5-RRC configuration, can support up to 2 REs/PRB (two DMRS ports); whilst SL PT-RS based on PSSCH MCS, PSSCH allocation, and PSSCH DMRS pattern, can support up to 5 REs/PRB (10 symbols * 1/2 PRBs). Thus the value range of sl-xOverhead is {1, 2, 3, 4, 5, 6, 7}.
Proposal 6: The number of REs for SL-CSI-RS and SL-PT-RS overhead, , if higher layer parameter sl-xOverhead is configured; otherwise, .
We provide the combined Text Proposal to capture TBS determination procedures for section 8.1.3.2 of TS 38.214, as follows:
------------------------------ Start of Text Proposal for TS 38.214 ---------------------------
< Unchanged parts are omitted >
8.1.3.2	Transport block size determination
The UE shall first determine the number of REs (NRE) within the slot.
For the PSSCH assigned by a 1st-stage SCI and associated 2nd-stage 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:
1)	The UE shall first determine the number of REs () within the slot. 
· A UE determines the number of REs in the i-th PRB () by , for , where
·  is the total number of allocated PRBs for the UE, 
· is the number of subcarriers in a physical resource block,
· , where  is determined by the higher layer parameter lengthSLsymbols excluding the first OFDM symbol as described in clause 8.3.1.5 of [4, TS 38.213] and the last OFDM symbol configured for sidelink within the slot, and  is determined according to Table 8.1.3.2-1,
·  is determined by:
· if PSCCH and PSSCH DMRS would overlap in time based on any of PSSCH DMRS time domain pattern(s) provided by higher layer parameter sl-PSSCH-DMRS-TimePattern 
· for 

· for 

· else
· for 

· where  is determined according to Table 8.1.3.2-2 and  is determined by higher layer parameter sl-FreqResourcePSCCH, 
· A UE determines the total number of REs allocated for PSSCH by , where
·  is the number of REs allocated for PSCCH and PSCCH DM-RS, is determined by higher layer parameter sl-TimeResourcePSCCH, 
·  according to subclause 8.4.4 of [5, TS 38.212].
 2)	 Next, proceed with steps 2-4 as defined in subclause 5.1.3.2. 
Table 8.1.3.2-1: Value of PSFCH overhead as determined by higher layer parameter periodPSFCHresource and SCI format 1-A
	sl-PSFCH-Period
	

	0
	0

	1
	3

	2
	As indicated by PSFCH overhead filed of SCI format 1-A

	4
	As indicated by PSFCH overhead filed of SCI format 1-A


Table 8.1.3.2-2: Value of PSSCH DMRS overhead as determined by 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


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.2 Resource pool configuration
In RAN1 #100-b-e discussion, the main concern was on whether to confirm the WA made on RAN1 #100-e, shown as below, or to confirm it with a change by replacing TDD-UL-DL-ConfigCommon by TDD-Config in S-SSB 
·  The set includes all the slots except the following slots:  
· Slots in which SLSS resource is configured, 
· (Working assumption) slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where  
· X is sl-LengthSymbols
· Y is sl-StartSymbol
It should be understood that in Rel-12/13 D2D/eD2D and Rel-14/15 V2X/eV2X, the TX resource pool and RX resource pool alignment is done by NW configuration, where RX resource pools would cover all possible TX resource pools. This is not only applied to time/frequency resource alignment, but also parameters related to transmission and reception alignment. RAN1 should not spend effort on design how to align TX and RX resource pool which is up to NW configuration. 
Observation 4: Since Rel-12 LTE sidelink, the TX resource pool and RX resource pool alignment is done by NW configuration, which can also be applied for NR sidelink.
There was also some discussion in the last meeting on whether to align TX resource pools between different TX UEs, e.g., IC UEs and OOC UEs. It is not necessary, in our view, because a UE can be configured with more than one resource pools anyway according to the agreements. On the other hand, an IC UE can have an additional dimension to be configured with one orthogonal RP as needed with the one that could be configured for an OOC UE that determines the RP based on the TDD-config in SSB. Overall, the WA can be confirmed at least for IC UEs. 
Proposal 7: Confirm the WA that slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where  
· X is sl-LengthSymbols
· Y is sl-StartSymbol
2.3 Remaining details on 1st-stage SCI 
2.3.1 2nd-stage SCI format
According to RAN1#100-b-e agreement:
· One SCI format (referred to as 2nd SCI format A) is defined as follows:
· This format includes Zone ID and Communication range requirement.
· This format is used when the following HARQ operations are in use
· HARQ-ACK information includes only NACK
· FFS: No HARQ feedback
· One SCI format (referred to as 2nd SCI format B) is defined as follows:
· This format does not include Zone ID or Communication range requirement.
· This format is used when the following HARQ operations are in use 
· No HARQ feedback
· HARQ-ACK information includes ACK or NACK
· FFS: how to determine M_ID in the equation for the PSFCH resource index 
· Option 1: Based on L1 ID(s)
· Option 2: An explicit indication in SCI
· FFS: HARQ-ACK information includes only NACK
[bookmark: _GoBack]In Rel-16, no additional 2nd-stage SCI formats are needed on top of SCI format 2-A and SCI format 2-B, as these two formats are sufficient to support all functionalities in Rel-16. However, taken into account forward compatibility that new SCI formats may be defined so that legacy UE would not need to decode the new 2nd-stage SCI formats, a few reserved bits for“2nd-stage SCI format” field is necessary.
Proposal 8: 2 bit length of “2nd-stage SCI format” field in SCI format 1-A is defined to indicate the 2nd-stage SCI format, i.e. SCI format 2-A, SCI format 2-B or Reserved in Rel-16.
See below for the combined TP for TS 38.212.
2.3.2 HARQ feedback request
A working assumption was made in RAN1#98bis:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.
The remaining issue is where the request for HARQ feedback is carried. 
Many companies have proposed mechanisms to improve sensing performance based on whether a reservation is for a HARQ feedback based retransmission or blind retransmission. The issue has been summarized in the mode 2 feature lead summary in RAN1 #99 meeting. The proposed solution for discussion for mode 2 resource allocation:
· Down-select one or more of the following in offline
· By implementation, a UE can monitor PSFCH in response to transmissions of other UEs and consider the corresponding reserved resources released
· RSRP thresholds configured per priority pair are also configured per HARQ type: blind or feedback based
· In this case, whether feedback is requested or not should be understood from the 1st stage SCI
· Priority in received SCI is adjusted per HARQ type: blind or feedback based
· In this case, whether feedback is requested or not should be understood from the 1st stage SCI
Since this field can be used for sensing purposes in order to distinguish between HARQ feedback based and non-HARQ feedback based reservation, the HARQ feedback request should be carried in SCI format 0-1, i.e. 1st -stage SCI. Details for mode 2 sensing can be seen in our companion paper [1]. 
Proposal 9: 1 bit HARQ feedback request field is included in SCI format 0-1 to enable/disable corresponding HARQ feedback.
Without proposed changes, a sensing UE cannot use such knowledge to improve sensing performance in Mode 2 by distrusting the resources is reserved for HARQ feedback based retransmission or blind retransmission
Resource index
In LTE-V, resource index in LTE SCI format 1 is used to indicate to a sensing UE whether the received associated PSSCH is an initial transmission or retransmission. In case of missing of either one of them, the sensing UE can then still exclude resources reserved for both initial and retransmission. 
In NR V2X, channel sensing is carried on 1st-stage SCI, i.e.  SCI format 1-A can indicate up to three resources, and in order to avoid the case that a sensing UE misses any of them, resource index can be used so that the sensing UE can be aware of all resources reserved for transmission including any missed. For this SCI format 1-A  needs to indicate backward and/or forward transmission via a 2-bit resource index which indicates which of the 3 transmissions is the current one. Details for mode 2 sensing procedures to reflect this can be seen in our companion paper [1].
Proposal 10: A 2-bit “Resource index” field is included in SCI format 1-A for mode 2 sensing.
See below for the combined TP for TS 38.212.
Without proposed changes, a mode-2 UE missing at least one of resources indicated by SCI format 1-A cannot obtain the corresponding sensing results and therefore may result in resource selection collision.
2.3.3 Reserved bits
It is necessary that the reserved bits in SCI format 0-1 are not set to any particular value in Rel-16, as otherwise inter-operability problems will arise in the field. A reserved field should be always such that no UE of that release can make any assumption on its value, thus if/when the field is specified to one value in a later release, and there is no backward compatibility issue.
Moreover, we would like to confirm the value range for number of reserved bits configured per resource pool in the 1st stage SCI for forward compatibility.
Proposal 11: For the reserved bits in 1st-stage SCI, confirm the value range as {2, 3, 4} as (pre-)configured per resource pool
· The reserved bits in SCI format 0-1 are not set to any particular value in Rel-16.
See below for the combined TP for TS 38.212.
Without proposed changes, future NR V2X releases cannot support backward compatibility.
We provide the Text Proposal, to capture above mentioned changes on “2nd-stage SCI format”, “Resource index”, “HARQ request” and “Reserved” fields and  editorial issues in SCI format 1 for section 8.3.1.1 of TS 38.212, as following:
----------------------------- Start of Text Proposal for TS 38.212 ----------------------------
< Unchanged parts are omitted >
SCI format 1-A is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 1-A:
-	Priority – 3 bits as defined in clause 5.4.3.3 of [12, TS 38.287].
-	Frequency resource assignment – bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 2; otherwise  bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 3, as defined in clause 8.1.2.2 of [6, TS 38.214].
-	Time resource assignment – 5 bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 2; otherwise 9 bits when the value of the higher layer parameter sl-MaxNumPerReserve is configured to 3, as defined in clause 8.1.2.1 of [6, TS 38.214].
-	Resource reservation period –  bits as defined in clause x.x.x of [6, TS 38.214], if higher parameter sl-MultiReserveResource is configured; 0 bit otherwise.
-	Resource index – 2 bit as defined in clause x.x.x of [6, TS 38.214].
-	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.
-	2nd-stage SCI format – [x]2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Beta_offset indicator – [2] bits as provided by higher layer parameter sl-BetaOffsets2ndSCI.
-	Number of DMRS port – 1 bit as defined in Table 8.3.1.1-1.
-	Modulation and coding scheme – 5 bits as defined in clause 8.1.3 of [6, TS 38.214].
-	Additional MCS table indicator – as defined in clause 8.1.3.1 of [6, TS 38.214]: 1 bit if one MCS table is configured by higher layer parameter sl-MCS-Table; 2 bits if two MCS tables are configured by higher layer parameter sl-MCS-Table; 0 bit otherwise.
-	HARQ feedback request – 1 bit as defined in clause x.x.x of [5, TS 38.213].
-	Reserved – a number of [2 - 4] bits as determined by higher layer parameter sl-NumReservedBits, with value set to zero.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.4 [bookmark: _Ref36040024]Remaining details on 2nd-stage SCI 
2.4.1 CRC bits for 2nd-stage SCI
24 bits CRC was used for DCI in NR, and fewer bits of CRC can be used for UCI depending on UCI payload. However, unlike UCI on PUSCH where UCI has no role of decoding PDSCH or PUSCH, 2nd-stage SCI is used for decoding of PSSCH. Reliability of 2nd-stage SCI must be guaranteed, otherwise, wrong decoding of 2nd-stage SCI results PSSCH decoding failures since L1 IDs, HARQ process ID, NDI and RV are carried in 2nd-stage SCI. This is also the motivation that NR V2X adopted a fixed QPSK for 2nd-stage SCI and the same modulation symbol is mapped to the two layers. In fact, 1st-stage SCI and 2nd-stage SCI are jointly used for decoding of PSSCH, similarly as DCI for decoding of PDSCH, and therefore 24 bits should be used for both 1st-stage SCI and 2nd-stage SCI.
Proposal 12: The number of CRC bits for 2nd-stage SCI is 24.
We provide the combined Text Proposal for TS 38.212 in the end of section 2.4.
2.4.2 Rate Matching of 2nd-stage SCI
According to RAN1#97 conclusion:
· If two-stage SCI is supported, the following details are used.
· Information related to channel sensing is carried on 1st-stage.
· 2nd-stage is decoded by using PSSCH DMRS.
· Polar coding used for PDCCH is applied to 2nd-stage
· Payload size for 1st-stage in two-stage SCI case is the same for unicast, groupcast, and broadcast in a resource pool
· After decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage.
Since polar coding for PDCCH is applied to 2nd-stage SCI, the value of E for the 2nd stage SCI should be the same as PDCCH. For PDCCH, the maximum value of E is 1728 which is smaller than that of 1st stage SCI. The SCI size of 2nd SCI including CRC is around 70bits, if we use 1780 bits as the maximum number of coded bits, the code rate of 2nd stage SCI will be around 70/1728=0.0405, and this is much lower than that of PDCCH.
Proposal 13: The number of coded bits for 2nd stage SCI does not exceed the value of PDCCH polar code, i.e. 1728 bits.
· The maximum value of beta-offset for 2nd stage SCI should be aligned with the above value.
We provide the combined Text proposal including the one proposed in section 2.1.1 for TS 38.212 below:
[bookmark: _Toc29327793][bookmark: _Toc29326643]----------------------------- Start of Text Proposal for TS 38.212 ----------------------------
< Unchanged parts are omitted >
8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols for 2nd-stage SCI transmission, denoted as , is determined as follows:

where
-	 is the number of the SCI format 0-2 bits 
-	 is the number of CRC bits for SCI format 0-2, which is 24[xxx] bits. 
-	 is indicated in the corresponding SCI format 0-1. 
-	 is the number of code blocks for SL-SCH of the PSSCH transmission.
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers;
-	 is the number of subcarriers in OFDM symbol  that carries DMRS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carries PT-RS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carries CSI-RS, in the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the SCI format 0-2 in OFDM symbol , for , in PSSCH transmission and  is the number of allocated symbols for the sidelink provided by higher later parameter sl-LengthSymbols excluding the first OFDM symbol as described in clause 8.3.1.5 of [4, TS 38.211] and the last OFDM symbol configured for sidelink within the slot.
 PSSCH except AGC symbol as defined in [6, TS 38.214]:
-	 =  -  -  -  
-	 is the number of otherwise vacant resource elements in the resource block to which the last coded symbol of the SCI format 0-2 belongs.
-	 is configured by higher layer parameter sl-Scaling.
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 number of coded bits after rate matching shall not exceed 1728.
The output bit sequence after rate matching is denoted as , where  and  is modulation order of SCI format 0-2.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.5 Initialization of the scrambling sequence generators
2.5.1 For PSCCH
For the PSCCH, the receiver UE has no prior information except basic common configuration parameters, the initial value of the scrambling sequence for PSCCH is defined as  in LTE-V. Similarly for PSSCH in NR-V, it is more suitable to reuse the initial value of the scrambling sequence of LTE-V PSCCH. The cell ID in NR Uu is up to 1007, a value larger than 1007 should be used for NR SL to differentiate from the NR Uu link, e.g. 1010. The SLSS ID cannot be used since the UE-type synchronization (associated with the SLSS ID) may not be available when GNSS or gNB/eNB synchronization source is applied. 
Proposal 14: For PSCCH, the initial value of the scrambling sequence is given by:

[bookmark: _Toc454818125][bookmark: _Toc29230445]------------------------------ Start of Text Proposal for TS 38.211 ---------------------------
< Unchanged parts are omitted >
8.3.2	Physical sidelink control channel
[bookmark: _Toc11324549][bookmark: _Toc29230446]8.3.2.1	Scrambling
The block of bits , where  is the number of bits transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to

where the scrambling sequence c(i) is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Without proposed changes, the scrambling sequence generator for PSCCH cannot be initialized.
2.5.2 For PSCCH (including 2nd-stage SCI)
2.5.2.1 For 2nd-stage SCI on PSSCH
For 2nd-stage SCI on PSSCH, similar as PSCCH, the simplest way is to refer to the LTE-V2X design with some necessary modification as , where the quantity  equals to the decimal representation of CRC of the 1st stage SCI on the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
Proposal 15: For the 2nd- stage SCI,  the initial value of the scrambling sequence is given by:

where the quantity  equals the decimal representation of CRC of the 1st stage SCI on PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
2.5.2.2 For data on PSSCH
As agreed in RAN1#98bis:
· The 2nd stage SCI is carried within the resource of the corresponding PSSCH.
· Scrambling operation for the 2nd stage SCI is applied separately with PSSCH
Since scrambling operation for the 2nd stage SCI is applied separately with that for PSSCH, the initialization of 2nd stage SCI and PSSCH can be different. This is also beneficial to reduce potential PAPR in the symbols where 2nd-stage SCI and PSSCH are overlapped. Since 2nd-stage SCI is used to schedule PSSCH, and initialization of PSSCH can be based on 2nd-stage SCI. With necessary modification based on LTE-V PSSCH, the initial value for NR PSSCH can be defined as , where  is the slot number within a frame, and the quantity  equals the decimal representation of CRC of the 2nd  stage SCI on PSSCH associated with the data on the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
Proposal 16: For the data on the PSSCH, the initial value of the scrambling sequence is given by:

where   is the slot number within a frame, and the quantity  equals the decimal representation of CRC on the 2nd stage SCI on PSSCH associated with the data on the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
We provide the Text Proposal, to capture scrambling sequence initial value for PSSCH in section 8.3.2.1 of TS 38.211, as following:
----------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
8.3.1	Physical sidelink shared channel
8.3.1.1	Scrambling
< Unchanged parts are omitted >
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where the quantity  equals the decimal representation of CRC of the 1st-stage SCI on PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212]
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where  is the slot number within a frame, and the quantity  equals the decimal representation of CRC on the 2nd stage SCI on PSSCH associated with the data on the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Without proposed changes, the scrambling sequence generator for PSSCH including 2nd-stage SCI cannot be initialized.
2.6 Remaining details on DMRS
2.6.1 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
Following agreement was made by email approval [99-NR-08]:
· The first symbol that can be used for 2nd SCI mapping is the first PSSCH DMRS symbol. 
· Note: This symbol is not the symbol for AGC training. However, since the first SL symbol in a slot is a copy of the second SL symbol in the slot, the first SL symbol may have REs for the 2nd SCI.
NR Rel-16 does not support one DMRS symbol only in a slot. However, if the condition of “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” is applied, that means in some cases, there will be only one DMRS pattern in a resource pool, which significantly degrades channel estimation performance. On the other hand, 2nd-stage SCI RE mapping is defined to start from the first PSSCH DRMS symbol, which is always the 1st symbol for PSSCH based on current DMRS time domain pattern, so that 2nd-stage SCI can be decoded as soon as possible in a slot. When the restriction on subchannel size is applied, however, there will be cases that 2nd-stage SCI RE mapping starts from the last few symbols of a slot and results in decoding latency, which degrades NR V2X system performance to meet low-latency advanced V2X services. DRMS time domain patterns and 2nd-stage SCI RE mapping rule on 1st DMRS symbol have been agreed in RAN1#99, 99-NR-05 and 99-NR-08, without any dependence on the subchannel size. 
Observation 5: DMRS time domain patterns and 2nd-stage SCI RE mapping rule on 1st DMRS symbol have been defined without any dependence on the subchannel size.
Proposal 17: No conditions should be set to modify the current DMRS time domain patterns or 2nd-stage SCI RE mapping rule starting from first PSSCH DMRS symbol.
We provide the Text Proposal for section 8.2.2 of TS 38.214, as following:
----------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
8.2.2	PSSCH DM-RS transmission procedure
The UE selects the DM-RS time domain pattern out of the patterns configured using the higher layer parameter TimePatternPsschDmrs for the resource pool on which the PSSCH is to be transmitted. If more than one DM-RS time domain pattern is configured, the selected pattern is indicated by the “DMRS pattern” field in the SCI format 0-1 associated with the PSSCH transmission.
[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, i.e. the sub-channel size is at least 20 PRBs.]
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
In addition, the current DMRS pattern, as shown in Table 1 , is based on number of symbols of PSSCH and its associated PSCCH. However, there is a case that the number of PRBs for allocated PSSCH is same as PRBs of its associated PSCCH, i.e. PSSCH and its associated PSCCH are FDMed in a slot. Then the 1st symbol of  is fully occupied by the PSCCH, which is not aligned with the agreements on DMRS pattern. This can be easily solved by defined  as the number of symbols for PSSCH transmission.
[bookmark: _Ref40428167]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


Proposal 18: In TS 38.211, for the PSSCH DM-RS time-domain location determination,  is defined as the number of symbols for PSSCH transmission.
We provide the Text Proposal for TS 38.211, as following:
----------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< 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.
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

	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 ----------------------------------
2.6.2 Frequency domain OCC of PSCCH DMRS
It was agreed in RAN1 #99:
· NR PDCCH DMRS sequence is the baseline for PSCCH DMRS sequence at least with the following modification. 
· n_ID is determined by a (pre-)configured value per resource pool 
· Frequency-domain OCC is applied, one of the [2 or 3 or 4] OCCs is randomly selected by the Tx UE. 
· Note: there is no (pre-)configuration on the number of OCCs. 
Frequency domain OCC was agreed to randomize the PSCCH DM-RS in case of resource selection collision between different UEs. However, which OCC value should be down-selected from 2, 3 and 4 is not addressed. Taken into account the effect of randomization and system performance, 2 OCCs is a reasonable choice.
The reason to introduce the frequency domain OCC is to avoid the interference between different UEs when they select same resource. However, this might not happen frequently. A UE could exclude resources according to mode 2 sensing and resource selection procedure to reduce the probability of resource selection collision. On the other hand, too many OCCs would increase the complexity of UE implementation, where a UE has to blind decode all orthogonal codes and the signal processing load increases when larger bandwidth is allocated for PSSCH. Furthermore, more OCCs would shrink the range of timing between different UEs. This could cause the ambiguity of the timing and degrade the performance of the system because the timing range is inversely proportional to the number of OCCs. Consequently, 2 OCCs is a good trade-off to balance the PSCCH randomization, system performance and UE implementation complexity.
Proposal 19: One of the 2 frequency domain OCCs is randomly selected by the Tx UE to apply to PSCCH DMRS. 
We provide the Text Proposal for TS 38.211 as below:
----------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
8.4.1.3.2	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, 38.213] and mapped in sequence starting with  to resource elements  in a slot on antenna port  according to



where the following conditions are fulfilled
-	they are within the resource elements constituting the PSCCH
The reference point for  is subcarrier 0 in common resource block 0.
The quantity  is the OFDM symbol number within the slot.
The orthogonal sequence  is given by Table 8.4.1.3.2-1 where  is the index of the orthogonal sequence randomly selected by a UE.
Table 8.4.1.3.2-1: Orthogonal sequences for PSCCH DMRS. 
	
	
	
	

	0
	+1
	+1
	+1

	1 (even PRB index)
	+1
	-1
	+1

	1 (odd PRB index)
	-1
	+1
	-1


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.7 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; general guidance: RAN1 should complete by Dec. and try to reuse existing functionality
In RAN1#98bis and RAN1#99, the RE patterns of sidelink PT-RS has been determined. However, the corresponding sequence generation has not been discussed. To adhere to the RAN guidance, it is straightforward that Uu CP-OFDM uplink PT-RS sequence should be reused.
Proposal 20: Sidelink PT-RS sequence reuses Uu CP-OFDM uplink PT-RS sequence.
We provide the Text Proposal for section 8.4.1.2.1 of TS 38.211 below:
---------------------------- Start of Text Proposal for TS 38.211 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29230464][bookmark: _Toc36026723]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 the first DM-RS symbol;
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.8 256-QAM
Based on the agreement made in RAN1#98b:
· 256QAM is supported for SL.
· Support of 256QAM by a UE is FFS between mandatory vs. based on UE capability from the Rx perspective 
· Support of 256QAM is based on UE capability from the Tx perspective
· 64QAM is mandatory
In NR sidelink, UE capability can only be exchanged via PC5-RRC, which was defined only for unicast. Consequently, 256-QAM is based on UE capability from the Rx perspective means it can only be used for unicast. RAN1 already identified the benefits on 256-QAM to support higher data rate for advanced V2X services which also involves groupcast in addition to unicast. For instance, a platooning where a number of member UEs drive closely are led by a platooning head, where using of 256-QAM is feasible for higher data rate groupcast transmission. A RSU can provide extended sensor service with high date rate to a number of UE nearby, e.g. by using groupcast option 1 with zone and range requirement to ensure nearby UEs’ delivery. It is therefore desirable to make 256-QAM mandatory at the receive side.
Observation 6: 256-QAM is based on UE capability from the Rx perspective means it can only be used for unicast. It is desirable to support at least groupcast services also to provide them with high rate and UE capacity.
Proposal 21: Support of 256-QAM is mandatory from the Rx perspective.
2.9 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 22: 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.
2.10 Limited buffer rate-matching for PSSCH
In NR Uu, LBRM (Limited buffer rate-matching) can be enabled by higher layer configuration based on UE capabilities. There is no such ASN.1 signaling design for NR sidelink. Moreover, UE capabilities can be exchanged via PC5-RRC on sidelink, which is only feasible for unicast communication. In order to align rate matching between TX UE and RX UE for any cast-type communication in a resource pool, a fixed rate-matching buffer is desired. FBRM (Full buffer rate-matching) without signaling of UE capability is preferred, i.e..
Proposal 23: Support only  for NR sidelink.
2.11 Supported max data rate
According to the LS from RAN2 [4],
· 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 layer 2 buffer size which is a reference value for UE implementation. NR sidelink can reuse NR Uu max data rate determination equation with necessary modifications 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
The sidelink overhead ratio, i.e. OH, take into account 1st stage SCI, 2nd stage SCI, and DMRS. 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. Different from NR Uu, NR SL overhead needs to consider PSFCH, AGC, GP which in total can be up to 5 symbols in a slot. 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 OH needs take into account sl-PSFCH-Period.
Proposal 24  should take into account overhead for 1st-stage SCI, 2nd-stage SCI and DMRS as well as PSFCH configurations for determination of max data rate for layer-2 buffer size.
· OH = {0.27, 0.33, 0.38, 0.49} for sl-PSFCH-Period = {0, 4, 2, 1} respectively for NCP
· OH = {0.32, 0.38, 0.44, 0.57} for sl-PSFCH-Period = {0, 4, 2, 1} respectively for ECP
A draft reply LS to RAN2 can be found in [5].
2.12 Other issues
2.12.1 PSSCH mapping to VRBs 
In current TS 38.211, amplitude scaling factor should be  , similar to PUSCH mapping where notation of   is used.
[bookmark: _Toc11324544][bookmark: _Toc29230443]We provide the Text Proposal to reflect editorial changes for section 8.3.1.5 for TS 38.211 as following:
----------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
8.3.1.5	Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PSSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resource elements  in the virtual resource blocks assigned for transmission, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and meeting all of the following criteria: 
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.12.2 PT-RS procedure
In TS 38.214.SL PT-RS transmission and reception procedures are mostly reused Uu PT-RS, where resourceElementOffset should also be replaced by resourceElementOffset-SL.
[bookmark: _Toc29673247][bookmark: _Toc29673388][bookmark: _Toc29674381]We provide the Text Proposal to reflect editorial changes for section 8.2.3 for TS 38.214 as following:
----------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
8.2.3	PT-RS transmission procedure
Transmission of PT-RS is only supported in FR2.
The UE PT-RS transmission procedure specified in section 6.2.3.1 applies for derivation of the PT-RS parameters LPT-RS and, KPT-RS  and for determination of PT-RS presence, with the following changes:
-	timeDensity, and frequencyDensity and resourceElementOffset in PTRS-UplinkConfig are replaced by timeDensity-SL, and frequencyDensity-SL and resourceElementOffset-SL respectively;
-	the number of antenna ports is the same as the number of DMRS antenna ports and the association between a PT-RS antenna port and a DMRS antenna port is fixed.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
And TP for section 8.4.3 for TS 38.214 as following:
----------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
8.4.3	PT-RS reception procedure
Reception of PT-RS is only supported in FR2.
The UE PT-RS reception procedure specified in section 5.1.6.3 applies for derivation of the PT-RS parameters LPT-RS and KPT-RS and for determination of PT-RS presence, with the following changes:
-	timeDensity, and frequencyDensity and resourceElementOffset in PTRS-DownlinkConfig are replaced by timeDensity-SL, and frequencyDensity-SL and resourceElementOffset-SL in [TBD] respectively, and [TBD] is (pre)configured per resource pool;
-	the number of antenna ports is the same as the number of PSSCH DMRS antenna ports and the association between a PT-RS antenna port and a PSSCH DMRS antenna port is fixed.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
3 Conclusions
In addition to the Text Proposals given, we have made following observations and proposals:
Proposal 1: Introduce PSFCH overhead field in 2nd-stage SCI for TBS determination as follows:
· When sl-PSFCH-Period = 0 or 1, the reference number of symbols for PSFCH is 0 or 3 respectively, and the PSFCH overhead field is 0 bits or not present. 
· When sl-PSFCH-Period = 2 or 4, the reference number of symbols for PSFCH is indicated by the 1-bit PSFCH overhead field, with value being either 0 or 3.
Proposal 2: The number of REs for PSSCH DMRS should take into account the case that PSCCH and PSSCH DMRS overlaps in time, and  is defined as:
 for , where the reference number of REs occupied by PSSCH DMRS on the -th PRB,  is determined by
· if PSCCH and PSSCH DMRS would overlap in time based on any of PSSCH DMRS time domain pattern(s) provided by higher layer parameter sl-PSSCH-DMRS-TimePattern 
· for 

· for 

· else
· for 

where  is determined according to sl-PSSCH-DMRS-TimePattern, as shown in the table below, and  is determined by higher layer parameter sl-FreqResourcePSCCH
	sl-PSSCH-DMRS-TimePattern.
	

	{2}
	12

	{3}
	18

	{4}
	24

	{2,3}
	15

	{2,4}
	18

	{3,4}
	21

	{2,3,4}
	18


Proposal 3: The number of REs for 2nd-stage SCI are excluded directly from  as follows:
· 
where  is the total number of allocated PRBs for the UE,  and  are the number of REs for PSCCH (including PSCCH DMRS) and 2nd-stage SCI, respectively.
Observation 1: Unlike in NR Uu link, the number of REs for DMRS among PRBs is different in NR sidelink due to FDMed PSCCH and PSSCH DMRS, which can result in difference between effective spectral efficiency and the target spectral efficiency for SL-SCH.
Observation 2: The value of , where  =  -  -  -  , can be changed among (re)transmissions of a TB due to changes of SL RS(DMRS, CSI-RS and PT-RS) and presence PSFCH in a slot, and therefore   can be changed among (re)transmissions of a TB, which cannot ensure same TBS among (re)transmissions of a TB.
Observation 3: γ can be different among (re)transmissions of a TB due to different 2nd-stage SCI mapping which are caused by changes of PSSCH DMRS, S-CSI-RS and PT-RS, and therefore cannot ensure same TBS among (re)transmissions of a TB.
Proposal 4: Confirm the working assumption on number of coded modulation symbols for 2nd-stage SCI calculation with following changes in the TS38.212 equation for determination of number of coded modulation symbols for 2nd-stage SCI: 
· Replace the term  by  , where  is the target code rate of PSSCH and  is the modulation order of PSSCH as provided by “Modulation and coding scheme field” of the associated 1st-stage SCI.
· Replace the term  by  , where , , if sl-PSFCH-Period = 0; otherwise, 
In summary, the equation shall be:

Proposal 5: Set value  to 0 based on TS38.212 equation for determination of number of coded modulation symbols for 2nd-stage SCI to account for 2nd-stage SCI overhead in TBS determination. 
Proposal 6: The number of REs for SL-CSI-RS and SL-PT-RS overhead, , if higher layer parameter sl-xOverhead is configured; otherwise, .
Observation 4: Since Rel-12 LTE sidelink, the TX resource pool and RX resource pool alignment is done by NW configuration, which can also be applied for NR sidelink.
Proposal 7: Confirm the WA that slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where  
· X is sl-LengthSymbols
· Y is sl-StartSymbol
Proposal 8: 2 bit length of “2nd-stage SCI format” field in SCI format 1-A is defined to indicate the 2nd-stage SCI format, i.e. SCI format 2-A, SCI format 2-B or Reserved in Rel-16.
Proposal 9: 1 bit HARQ feedback request field is included in SCI format 0-1 to enable/disable corresponding HARQ feedback.
Proposal 10: A 2-bit “Resource index” field is included in SCI format 1-A for mode 2 sensing.
Proposal 11: For the reserved bits in 1st-stage SCI, confirm the value range as {2, 3, 4} as (pre-)configured per resource pool
· The reserved bits in SCI format 0-1 are not set to any particular value in Rel-16.
Proposal 12: The number of CRC bits for 2nd-stage SCI is 24.
Proposal 13: The number of coded bits for 2nd stage SCI does not exceed the value of PDCCH polar code, i.e. 1728 bits.
· The maximum value of beta-offset for 2nd stage SCI should be aligned with the above value.
Proposal 14: For PSCCH, the initial value of the scrambling sequence is given by:

Proposal 15: For the 2nd- stage SCI,  the initial value of the scrambling sequence is given by:

where the quantity  equals the decimal representation of CRC of the 1st stage SCI on PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
Proposal 16: For the data on the PSSCH, the initial value of the scrambling sequence is given by:

where   is the slot number within a frame, and the quantity  equals the decimal representation of CRC on the 2nd stage SCI on PSSCH associated with the data on the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
Observation 5: DMRS time domain patterns and 2nd-stage SCI RE mapping rule on 1st DMRS symbol have been defined without any dependence on the subchannel size.
Proposal 17: No conditions should be set to modify the current DMRS time domain patterns or 2nd-stage SCI RE mapping rule starting from first PSSCH DMRS symbol.
Proposal 18: In TS 38.211, for the PSSCH DM-RS time-domain location determination,  is defined as the number of symbols for PSSCH transmission.
Proposal 19: One of the 2 frequency domain OCCs is randomly selected by the Tx UE to apply to PSCCH DMRS. 
Proposal 20: Sidelink PT-RS sequence reuses Uu CP-OFDM uplink PT-RS sequence.
Observation 6: 256-QAM is based on UE capability from the Rx perspective means it can only be used for unicast. It is desirable to support at least groupcast services also to provide them with high rate and UE capacity.
Proposal 21: Support of 256-QAM is mandatory from the Rx perspective.
Proposal 22: 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 23: Support only  for NR sidelink.
Proposal 24  should take into account overhead for 1st-stage SCI, 2nd-stage SCI and DMRS as well as PSFCH configurations for determination of max data rate for layer-2 buffer size.
· OH = {0.27, 0.33, 0.38, 0.49} for sl-PSFCH-Period = {0, 4, 2, 1} respectively for NCP
· OH = {0.32, 0.38, 0.44, 0.57} for sl-PSFCH-Period = {0, 4, 2, 1} respectively for ECP
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