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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution discusses the remaining open issues related to sidelink structures
Discussion
SL Waveform 
UE can be configured with either single carrier (SC-FDM) or multi-carrier (OFDM) waveform in uplink, while SL supports only multi-carrier (OFDM) waveform. The waveform could be different between UL BWP and SL BWP even though the numerology such as subcarrier spacing could be same. Hence, whether there is any requirement for any additional switching delay between UL active BWP configured with SC-FDM waveform to SL BWP configured with OFDM waveform in a same carrier was not discussed before.  
Observation 1: UE can be configured with either SC-FDM or OFDM waveform in uplink while SL supports OFDM waveform. Even though the numerology is same for UL active BWP and SL BWP, the waveform could be different 
Proposal 1: Any additional switching delay requirement between UL active BWP configured with SC-FDM waveform to SL BWP configured with OFDM waveform in a same carrier was not discussed before 
· If there is any switching delay required for the above purpose, UE behavior should be similar to numerology mismatch between UL BWP and SL BWP

Two Stage SCI Design

[bookmark: _Toc29326639][bookmark: _Toc29327789]8.4.1	2nd-stage SCI formats
The fields defined in each of the 2nd-stage SCI formats below are mapped to the information bits   to  as follows:
Each field is mapped in the order in which it appears in the description, with the first field mapped to the lowest order information bit and each successive field mapped to higher order information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to .
[bookmark: _Toc29326640][bookmark: _Toc29327790]8.4.1.1	SCI format 0-2
SCI format 0-2 is used for the decoding of PSSCH.
The following information is transmitted by means of the SCI format 0-2:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates type 1 groupcast as defined in clause x.x.x of [6, TS 38.214], the following fields are present:
-	Zone ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	   Communication range requirement – [4] bits as defined in clause x.x.x of [6, TS 38.214]

RAN1 agreed to define two stage SCI for sidelink operations, however the second stage SCI format for different cast type was not discussed. Broadcast data transmission can use different second SCI format compared to that of the groupcast and unicast since broadcast transmission does not require many of the field such as NDI, RV, CSI request, feedback request, zone id, MCR 
Proposal 2: Support a new second stage SCI format for broadcast with fields such as HARQ process id, source id, destination id, NDI.
Groupcast transmission can be supported with SL HARQ feedback option1 and option2, distance based HARQ feedback for option-1 and non-distance based HARQ feedback for option-1. 1st SCI indicate about HARQ feedback option-1 and HARQ feedback option-2 using a separate code point and different groupcast formats are introduced for 2nd SCI where one groupcast format is for distance based HARQ feedback where MCR, Zone id values are signaled and second groupcast format is for non-distance based HARQ feedback. 
Proposal 3: UE indicates the SL HARQ feedback option 1 & option 2 explicitly in 1st stage SCI.
Proposal 4: Two different second stage SCI formats are used to distinguish distance based HARQ feedback from non-distance based HARQ feedback in groupcast communication.

Parameters that are agreed in RAN1 are number of symbols allocated for PSCCH in a slot, number of RBs for PSCCH etc.  

	SL-PSCCH field descriptions

	sl-FreqResourcePSCCH
Indicates the number of PRBs for PSCCH in a resource pool where it is not greater than the number PRBs of the subchannel.

	sl-DMRS-ScreambleID
Indicates the initialization value for PSCCH DMRS scrambling.

	sl-NumReservedBits
Indicates the number of reserved bits in first stage SCI.

	sl-TimeResourcePSCCH
Indicates the number of sumbols of PSCCH in a resource pool.



Resource pool are configured in a cell to meet various reliability requirements and the decoding reliability of the PSCCH should meet the reliability requirement of the PSSCH transmission. Repetition of PSCCH in a slot should also be (pre)configured per resource pool.
Proposal 5: Reliability of PSCCH decoding should be same as PSSCH reliability. Hence, repetition of 1st stage SCI within the configured PSCCH symbols in a slot may be (pre)configured.
TX UE does not know whether the SL HARQ-NACK feedback is due to PSSCH decoding failure or 2nd SCI not decoded. If the SL HARQ-NACK feedback is due to 2nd SCI not decoded properly, reliability level of the 2nd SCI transmission can be increased by adjusting the aggregation level or beta-offset value. Hence, any additional information about the 2nd SCI decoding status is helpful to increase the overall reliability of the control and data reception. Decoding feedback status about 2nd SCI reception using existing PSFCH can be studied within R16 framework by introducing a separate code point on PSFCH. 
Proposal 6: TX UE indicate solicitation of SL HARQ feedback explicitly in 1st stage SCI.
Proposal 7: RAN1 study the feasibility of introducing a separate code point in PSFCH to inform the TX UE about the decoding status of 2nd SCI.
Soft buffer handling
[bookmark: _Hlk37345588]When TX UE is configured with blind re-transmissions, an upper limit is defined for the time a soft buffer/HARQ process is used for the decoding of a SL TB. Otherwise, the receiver cannot clear its buffer until receiving another transmission for the same HPID, source id and toggled NDI which is un-necessarily blocking the HARQ process in the receiver and disabling him to receive from other UEs. 
An explicit indicator in the SCI contains some information which is used by the receiver UE for the soft buffer management, i.e. based on the signaling information the receiver UE can replace the data stored in a soft buffer and use it for some other SL transmission. Such information may be the maximum decoding time of a TB or information about the last HARQ transmission of a TB. 
Proposal 8:  SCI contains information for RX UE soft buffer management.
Conclusion
In this contribution, we focus on sidelink physical layer structures in NR V2X and present our views. We have the following observation and proposals:
Observation 1: UE can be configured with either SC-FDM or OFDM waveform in uplink while SL supports OFDM waveform. Even though the numerology is same for UL active BWP and SL BWP, the waveform could be different 
Proposal 1: Any additional switching delay requirement between UL active BWP configured with SC-FDM waveform to SL BWP configured with OFDM waveform in a same carrier was not discussed before 
· If there is any switching delay required for the above purpose, UE behavior should be similar to numerology mismatch between UL BWP and SL BWP
Proposal 2: Support a new second stage SCI format for broadcast with fields such as HARQ process id, source id, destination id, NDI.
Proposal 3: UE indicates the SL HARQ feedback option 1 & option 2 explicitly in 1st stage SCI.
Proposal 4: Two different second stage SCI formats are used to distinguish distance based HARQ feedback from non-distance based HARQ feedback in groupcast communication.
Proposal 5: Reliability of PSCCH decoding should be same as PSSCH reliability. Hence, repetition of 1st stage SCI within the configured PSCCH symbols in a slot may be (pre)configured.
Proposal 6: TX UE indicate solicitation of SL HARQ feedback explicitly in 1st stage SCI.
Proposal 7: RAN1 study the feasibility of introducing a separate code point in PSFCH to inform the TX UE about the decoding status of 2nd SCI.
Proposal 8:  SCI contains information for RX UE soft buffer management.
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