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Introduction
The work item for NR V2X was concluded in RAN#86. A task list was created in RAN#86 [1] in order to identify the remaining issues that need to be resolved in RAN1#100-e. The following objectives are in relation to the physical layer structures:
	Task list for 5G V2X in RAN1#100 [1]
A5. Details on 2nd stage SCI format(s)



[bookmark: OLE_LINK15][bookmark: OLE_LINK16]In this contribution, we explore the solutions to problem A5, based on the discussions that had taken place in RAN1#100e [2], with text proposals for the relevant TS documents.

Content of 2nd Stage SCI
One of the advantages of introducing 2-stage SCIs in Rel. 16 is its versatility with regard to forward compatibility. 2nd stage SCI formats can be introduced to support new features in the future, without impacting the 1st stage SCI. This is because of the field in the 1st stage SCI that specifies the 2nd stage format indicator, which will inform the UE as to which format of the 2nd stage SCI it has to expect for a given transmission of a PSSCH. In order to maintain the versatility of this feature, we propose that the number of bits in the 1st stage SCI for the 2nd stage format indicator field should be set to 2 bits, in order to support at least 4 different 2nd stage SCI formats. Given that at least 2 formats are being discussed for Rel. 16, it would leave a provision for 2 more formats to be reserved for future releases.
Proposal 1: We propose to set the number of bits for the 2nd stage SCI format indicator in the 1st stage SCI to at least 2 bits.

With the presence of a 2nd stage format indicator field, adding another field in the 1st stage SCI to indicate the use of groupcast HARQ options 1 or 2 would only increase the overhead of the 1st stage SCI and not utilize the advantages of the 2nd stage SCI to its full potential. Hence, we propose to have a separate 2nd stage SCI format for groupcast HARQ feedback option 1 and another 2nd stage SCI format to cater to groupcast HARQ feedback option 2 as well as unicast transmissions.
In the case of the 2nd stage SCI to be used for groupcast HARQ feedback option 1, the parameters for zone ID and the communication range requirement have to be included. This is to enable the RX UE to determine the location of the TX UE and calculate the TX-RX distance between itself and the TX UE and compare it with the given communications range requirement. The RX UE has to transmit the HARQ-NACK feedback to the TX UE only if it is within the given communications range.
In the case of the other 2nd stage SCI to be used for unicast and groupcast HARQ feedback option 2, these parameters are not required. This 2nd stage SCI format can be used in case groupcast HARQ feedback option 1 with the distance-based criteria disabled is supported as well. In order to support this, apart from the other essential parameters in the 2nd stage SCI, we propose that a parameter of 2 bits be included to indicate the corresponding feedback options: 
· Feedback is disabled (or blind re-transmissions),
· Groupcast HARQ feedback option 1 without the distance-based criteria,
· Groupcast HARQ feedback option 2, and
· Unicast HARQ feedback. 
Proposal 2: We propose to use different 2nd stage SCI formats:
· One format including parameters related to the distance-based criteria, to be used for groupcast HARQ feedback option 1, and
· Another format, including a parameter to differentiate the different feedback options, to be used for groupcast HARQ feedback option 1 without the distance-based criteria, groupcast HARQ feedback option 2 and unicast transmissions.
 
Text Proposals for TS 38.212, Section 8.3.1.1
============================ Start of TP for TR 38.212 ===========================
[bookmark: _Toc29326634][bookmark: _Toc29327784][bookmark: _Toc36045974][bookmark: _Toc36046234][bookmark: _Toc36046380]8.3.1.1		SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
-	Priority – 3 bits as defined in clause x.x.x of [6, TS 38.214].
-	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 x.x.x 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 x.x.x 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.
-	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 – [2x] 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].
-	Reserved – [2 - 4] bits as determined by higher layer parameter sl-NumReservedBits, with value set to zero.
================================ Text omitted ================================
============================ End of TP for TR 38.212 ===========================

Proposal 3: We propose to update Section 8.3.1.1 of TS 38.212, as depicted in Section 2.1 of this document.

Text Proposals for TS 38.212, Section 8.4.1.1
============================ Start of TP for TR 38.212 ===========================
[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 16.4 of [5, TS 38.213].
-	New data indicator – 1 bit as defined in clause 16.4 of [5, TS 38.213].
-	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 8.2.1 of [6, TS 38.214].
-	Feedback option indicator – 2 bits as defined in clause x.x.x of [5, TS 38.213].
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 – 12 bits as defined in clause x.x.x of [9, TS 38.331].
-	Communication range requirement – 4 bits as defined in clause x.x.x of [9, TS 38.331]
8.4.1.2		SCI format 0-3
SCI format 0-3 is used for the decoding of PSSCH and indicates type 1 groupcast as defined in clause x.x.x of [6, TS 38.214].
The following information is transmitted by means of the SCI format 0-3:
-	HARQ Process ID – [x] bits as defined in clause 16.4 of [5, TS 38.213].
-	New data indicator – 1 bit as defined in clause 16.4 of [5, TS 38.213].
-	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 8.2.1 of [6, TS 38.214].
-	Zone ID – 12 bits as defined in clause x.x.x of [9, TS 38.331].
-	Communication range requirement – 4 bits as defined in clause x.x.x of [9, TS 38.331]
================================ Text omitted ================================
============================ End of TP for TR 38.212 ===========================

Proposal 4: We propose to update Section 8.4.1.1 and add Section 8.4.1.2 of TS 38.212, as depicted in Section 2.2 of this document.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Conclusion
Based on our analysis carried out in this contribution, we propose the following:
Proposal 1: We propose to set the number of bits for the 2nd stage SCI format indicator in the 1st stage SCI to at least 2 bits.
Proposal 2: We propose to use different 2nd stage SCI formats:
· One format including parameters related to the distance-based criteria, to be used for groupcast HARQ feedback option 1, and
· Another format, including a parameter to differentiate the different feedback options, to be used for groupcast HARQ feedback option 1 without the distance-based criteria, groupcast HARQ feedback option 2 and unicast transmissions.
Proposal 3: We propose to update Section 8.3.1.1 of TS 38.212, as depicted in Section 2.1 of this document.
Proposal 4: We propose to update Section 8.4.1.1 and add Section 8.4.1.2 of TS 38.212, as depicted in Section 2.2 of this document.
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