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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 two remaining open issues on sidelink physical layer procedures. The first one is on the prioritization rule between sidelink and uplink transmissions. The second one is on the sidelink CSI reference resources.
Discussion
Handling of Sidelink and Uplink Transmissions
The prioritization between sidelink and uplink transmissions is needed if a UE is unable to transmit sidelink and uplink simultaneously or a UE’s transmission power is limited for simultaneous sidelink and uplink transmissions.

The prioritization rule between sidelink data transmissions and uplink data transmissions was defined in RAN2, while the prioritization rule between PSFCH or sidelink SSB transmissions and uplink transmissions was defined in RAN1. Specifically, if the PUCCH transmission contains sidelink HARQ-ACK information, the additional prioritization rule is defined [3] by directly comparing the corresponding sidelink data priorities. Furthermore, PRACH or a PUSCH scheduled by an UL grant in a RAR is always prioritized over PSFCH or sidelink SSB transmissions. This addresses type-1 random access procedure (i.e., 4-step RACH). 

The prioritization rule between sidelink transmission and uplink transmissions in type-2 random access procedure (i.e., 2-step RACH) is not defined. Similar to 4-step RACH, we think the MsgA PUSCH in 2-step RACH is always prioritized over sidelink (PSFCH or sidelink SSB) transmissions. 

Proposal 1: For prioritization between sidelink transmission (i.e., PSFCH or S-SSB) and uplink transmission, MsgA PUSCH is always prioritized over sidelink transmission. 

The cases where a sidelink transmission (or uplink transmission) has time overlap with multiple uplink transmissions (or sidelink transmissions) are also considered. Note that the multiple uplink transmissions (or sidelink transmissions) may or may not have time overlap among themselves. If the multiple uplink transmissions do not have time overlap among themselves, then UE performs sidelink transmission if it has higher priority than all the overlapped uplink transmissions. Otherwise, UE performs uplink transmissions. 
 
If the multiple uplink transmissions have time overlap among themselves, the multiplexing or prioritization defined on Uu is applied to the overlapping uplink transmissions before the prioritization with sidelink transmission. However, it is still open on the prioritization rule between sidelink transmission and multiplexed PUSCH transmission [4].

In our view, it makes sense for UE to perform sidelink transmission if its priority is higher than all the component uplink transmissions in the multiplexed PUSCH transmission. On the other hand, if any component uplink transmission in the multiplexed PUSCH transmission has a higher priority than the sidelink transmission, then UE transmits the multiplexed PUSCH. 

Note the uplink transmissions in the discussion should also include sidelink HARQ report to gNB. Consider an example that a multiplexed PUSCH carries both sidelink HARQ report and uplink data.  
1. If the priority of associated sidelink HARQ in PUSCH is higher (i.e., lower priority value) than that of sidelink transmission, then uplink transmission is prioritized.
2. If the priority of associated sidelink HARQ in PUSCH is lower (i.e., higher priority value) than that of sidelink transmission, then the existing prioritization rule between sidelink and uplink transmissions in [3] can be used.

Proposal 2: If a sidelink transmission overlaps with PUSCH with other uplink transmissions (including sidelink HARQ report) multiplexed in it, PUSCH is transmitted if at least one uplink transmission (including sidelink HARQ report) before multiplexing is prioritized over the sidelink transmission, or sidelink is transmitted otherwise. 

The text proposal for Proposal 1 and Proposal 2 is listed below. 

	-------------------------Text proposal starts for TS 38.213, Section 16.2.4.3.1 -------------------------
[bookmark: _Toc45699241]16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
<Unchanged Text Omitted>
A PRACH transmission, Msg A PUSCH, or a PUSCH scheduled by an UL grant in a RAR, has higher priority than a PSFCH or a S-SS/PSBCH block transmission.
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a SL transmission if a priority value of the PUCCH is smaller than a priority value of the SL transmission. The priority value of the PUCCH transmission is as described in Clause 16.5. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission, the SL transmission has higher priority.
When one or more SL transmissions from a UE overlap in time with multiple non-overlapping UL transmissions from the UE, the UE performs the SL transmissions if at least one SL transmission is prioritized over all UL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one or more UL transmissions from a UE overlap in time with multiple non-overlapping SL transmissions, the UE performs the UL transmissions if at least one UL transmission is prioritized over all SL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one SL transmission overlaps in time with one or more overlapping UL transmissions including SL HARQ report, the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions, or all the component UL transmissions in a multiplexed UL transmission, subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions.
When one SL transmission overlaps in time with one or more overlapping UL transmissions including SL HARQ report, the UE performs the UL transmission if at least one UL transmission, or one component UL transmission in a multiplexed UL transmission, is prioritized over the SL transmission subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions.

-------------------------Text proposal starts for TS 38.213, Section 16.2.4.3.1 -------------------------



Sidelink CSI Reference Resource
The time and frequency location of sidelink CSI reference resource was agreed in [5]. The multiple CSI triggers with overlapping CSI report windows in a given unicast session is not allowed, which avoids the ambiguity of CSI reporting. The latency bound of sidelink CSI report is signaled between UEs via PC5-RRC. 

One remaining open issue about sidelink CSI reporting is the definition of CSI reference resource. In sidelink CQI/RI calculation, the number of symbols used for sidelink in a slot is configured as sl-LengthSymbols in sidelink BWP configuration. The GP symbol and AGC symbol are not counted as PSSCH resources, and hence 2 symbols are deducted from sl-LengthSymbols for CSI reference source. The presence of PSFCH resource reduces the actual number of PSSCH symbols. Hence, the PSFCH configuration should be considered in determining the number of PSSCH symbols in the sidelink CQI/RI calculation. Specifically, the number of PSSCH symbols is equal to (sl-LengthSymbols - 5) if PSFCH resources are configured; or equal to (sl-LengthSymbols - 2) if PSFCH resources are not configured. 

Proposal 3: For sidelink CQI/RI calculation in the CSI reference resource, the number of PSSCH symbols is equal to (sl-LengthSymbols-M), where 
· sl-LengthSymbols is the configured number of symbols used for sidelink in a slot;
· M = {5, if PSFCH resources are configured; 2, if PSFCH resources are not configured}.

Overall, sidelink CSI reference resource definition reuses the principle for Uu CSI reference resource definitions. Hence, we have the following text proposal.

	-------------------------Text proposal starts for TS 38.214, Section 8.5.2.3 ----------------------------
[bookmark: _Toc29673261][bookmark: _Toc29673402][bookmark: _Toc29674395][bookmark: _Toc36645626][bookmark: _Toc45810676]8.5.2.3	CSI reference resource definition
The CSI reference resource in sidelink is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of sidelink physical resource blocks containing the sidelink CSI-RS to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in sidelink slot n is defined by a single sidelink slot nCSI_ref where nCSI_ref is the same sidelink slot as the corresponding CSI request.
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving RI:

-  If PSFCH resources are configured, the number of PSSCH symbols is sl-LengthSymbols-5, otherwise the number of PSSCH symbols is sl-LengthSymbols-2
-  PSCCH occupies sl-TimeResourcePSCCH symbols and sl-FreqResourcePSCCH PRBs in the resource
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception 
-	Redundancy Version 0
-	Assume no REs allocated for primary or secondary sidelink synchronization signals, PSBCH, sidelink CSI-RS, SCI format 2-A or SCI format 2-B.
-  Assume the same number of DMRS symbols as the minimum symbols configured by sl-PSSCH-DMRS-TimePatternList 
-	The PSSCH transmission scheme where the UE may assume that PSSCH transmission would be performed with up to 2 transmission layers
-------------------------Text proposal ends for TS 38.214, Section 8.5.2.3 ------------------------------



Conclusion
In this contribution, we discussed the remaining open issues on NR sidelink physical layer procedures. Our proposals are as follows:

Proposal 1: If a sidelink transmission overlaps with PUSCH with other uplink transmissions multiplexed in it, PUSCH is transmitted if at least one uplink transmission before multiplexing is prioritized over the sidelink transmission, or sidelink is transmitted otherwise. 

Proposal 2: For prioritization between sidelink transmission (i.e., PSFCH or S-SSB) and uplink transmission, MsgA PUSCH is always prioritized over sidelink transmission. 

Proposal 3: For sidelink CQI/RI calculation in the CSI reference resource, the number of PSSCH symbols is equal to (sl-LengthSymbols-M), where 
· sl-LengthSymbols is the configured number of symbols used for sidelink in a slot;
· M = {5, if PSFCH resources are configured; 2, if PSFCH resources are not configured}.
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