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[bookmark: _Hlk32370756]Rel-16 NR V2X was endorsed in 3GPP TSG RAN1#99. The remaining issues was discussed in RAN1#100-e as shown in [1], and the following topics need further study:
· Details of indicating GC HARQ feedback option 1/2 to Rx UE
· Details of multiple simultaneous PSFCH transmissions
· SL/UL prioritization and power sharing
· Details of sidelink CSI measurement
Remaining issues for HARQ procedure
1 
2 
Remaining issues on indication of GC HARQ option 1/2
In RAN1#99 meeting [3], the following agreement regarding format of 2nd SCI was made:
	Agreements:
· 2nd stage SCI format for groupcast HARQ feedback option 1 and option 2. To down-select during the week:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.


Design philosophy of the two-stage SCI is that common information related to sensing operation is included in the 1st-stage SCI and remaining information, e.g., for HARQ operation is conveyed via the 2nd-stage SCI. It allows UEs to perform sensing operation efficiently regardless of cast type (i.e., unicast, groupcast and broadcast). So, it is not desirable to include 1-bit into the 1st-stage SCI for indicating groupcast HARQ feedback Option 1 or groupcast HARQ feedback Option 2 because it impacts coverage performance of the 1st-stage SCI.
Proposal 1: The 2nd stage SCI contains 1-bit indicator to differentiate unicast, groupcast Option 1 and groupcast Option 2:
· One state for GC HARQ option 1 (i.e. NACK-only feedback with M_ID=0)
· One state for GC HARQ option 2 (i.e. ACK/NACK feedback with M_ID of Rx UE) and unicast
Non-distance-based GC HARQ option 1 was discussed in RAN1#100-e. However, the benefit of non-distance-based GC HARQ option 1 is not justified so far. In most general scenarios, non-distance-based GC HARQ options has potential risk that some group member UEs are out of communication range requirement but still able to decode PSCCH, thus the distant group members will send NACK to trigger retransmission which is unnecessary in practice. The situation may happen repeatedly and introduces significant overhead. Even for some special scenario e.g. platooning, the situation still may occur, since the distance between group members changes dynamically, but traffic scenario is semi-statically configured by higher layer and can hardly reflect actual distance. Therefore, the gain of non-distance-based GC HARQ option 1 is unclear and maybe even negative.
In addition, it was agreed in RAN1#100-e that RAN1 assumes RAN2 will handle the selection of GC HARQ options. For the case of Tx UE’s location being invalid, there is no strong information to introduce non-distance-based GC HARQ option 1 since RAN2 should be able to configure appropriate HARQ options e.g. GC HARQ option 2 or broadcast. 
Proposal 2: Not support GC HARQ option 1 (i.e. NACK-only feedback with M_ID=0) without distance-based feedback.

3 
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Remaining issues for sidelink power control
1.1 Details of multiple simultaneous PSFCH transmissions
Based on PSFCH configuration of V2X resource pool, one PSFCH transmission occasion can correspond to multiple PSFCH resources multiplexed in frequency and code domain, and UE may need to send multiple PSFCH transmissions simultaneously.
The maximum number of PSFCHs transmitted simultaneously should be restricted by UE capability. If the actual need of PSFCH transmission does not exceed the maximum number, UE is able to transmit all PSFCHs in the same PSFCH Tx occasion. Otherwise if the number of expected PSFCH transmissions is larger than the maximum number, UE should drop PSFCH with lowest priority of corresponding PSSCH, until UE is able to transmit all remaining PSFCHs. 
Proposal 3: The maximum number of PSFCH transmitted simultaneously is based on UE capability. UE drops PSFCH based on priority if the number of expected simultaneous PSFCH transmissions exceeds UE capability, and transmits all PSFCH if the number of expected simultaneous PSFCH transmissions does not exceed UE capability.
For simultaneous transmission of multiple PSFCHs in same PSFCH Tx occasion, the overall transmit power may exceed maximum transmit power and should be scaled. The following two options can be considered:
· Option 1: Scale the transmit power of all PSFCHs with same scaling factor. As agreed in RAN1#99, when UE transmits N PSFCHs simultaneously, transmit power of each PSFCH is the same. This option aligns with previous agreement and can maximize the utilization of full transmit power. One possible drawback of option 1 is the coverage of every PSFCH is impacted. However, considering the OLPC of PSSCH is based on the minimum one of SL and DL pathloss, and OLPC of PSFCH is always based on DL pathloss, in common cases the coverage of PSFCH should be larger than PSSCH. Therefore, the impact of power scaling for each PSFCH can be acceptable at system level.
· Option 2: Drop M PSFCH transmissions with lowest priority, and then keep full transmit power of remaining PSFCH transmissions if the overall transmit power does not exceed maximum transmit power, otherwise scale the transmit power of remaining PSFCH transmissions with same scaling factor. This option can protect coverage of the remaining PSFCHs with higher priority, but the performance of dropped PSFCHs will be impacted severely. Therefore, option 1 is preferred.
Proposal 4: If the whole transmit power of multiple simultaneous PSFCH transmission exceeds maximum transmit power, scale the transmit power of all PSFCHs with same scaling factor. 

1.2 Details of simultaneous PSFCH Tx and PSFCH Rx
In TS 38.213 [4], Section 16.2.4.2, the case of one PSFCH transmission colliding with one PSFCH reception is specified that UE should select one PSFCH with higher priority and drop the other. This rule should be extended to a more general case of one or multiple PSFCH transmissions colliding with one or multiple PSFCH receptions. 
Specifically, if UE expect to transmit N PSFCHs and receive M PSFCHs, UE determines whether to receive PSFCH or transmit PSFCH, based on the tx/rx status of PSFCH with highest priority among the N+M PSFCHs. If UE determine to transmit PSFCH, all of N PSFCHs are transmitted if N is no larger than Nmax, otherwise UE further selects Nmax PSFCHs among the N PSFCHs for actual transmission according to existing rule in TS 38.213. If UE determine to receive PSFCH, all of M PSFCHs are received if M does not exceed UE capability on PSFCH reception, otherwise UE further drops some PSFCH reception in the M PSFCHs.
Proposal 5: For the collision between multiple PSFCH transmissions and multiple PSFCH receptions, 
· The prioritization between Tx and Rx is based on PSFCH with highest priority.
· If UE decide to transmit PSFCH, and would transmit N>Nmax PSFCHs, UE further select Nmax PSFCHs for actual transmission according to TS 38.213.
The following table provides the corresponding text proposal for Proposal 5:
	================= Begin of Text Proposal for Section 16.2.4.2 in TS 38.213 ================
[bookmark: _Toc29894883][bookmark: _Toc29899182][bookmark: _Toc29899600][bookmark: _Toc29917336][bookmark: _Toc36498211]16.2.4.2	Simultaneous PSFCH transmission/reception
If a UE 
-	would transmit a first set of PSFCH in a PSFCH transmission occasion and receive a second set of PSFCH in a PSFCH transmission occasion, and
-	a transmission of the first set of PSFCH would overlap in time with a reception of the second set of PSFCH
the UE transmits or receives only the PSFCH set which contains one PSFCH with the higher highest priority as determined by a first set of SCI format 0_1 and a second set of SCI format 0_1 [5, TS 38.212] that are respectively associated with the first set of PSFCH and the second set of PSFCH.
If a UE would transmit a set of   PSFCHs in a PSFCH transmission occasion, the UE transmits  PSFCHs corresponding to the smallest  priority field values indicated in all SCI formats 0_1 associated with the PSFCH transmission occasion. 
================= End of Text Proposal for Section 16.2.4.2 in TS 38.213 ================



1.3 UL/SL prioritization and power sharing
Priority based handling of simultaneous UL/SL transmissions is introduced in Rel-14 LTE V2X. When UL transmission and SL transmission occurs in same TTI, UE will drop UL transmission if PPPP > threshold, otherwise drop SL transmission. In Rel-15 LTE eV2X, power sharing was further introduced to support overlapped SL transmissions for carrier aggregation. 
For Rel-16 NR V2X, the same rule in LTE can be reused to handle UL/SL prioritization and power sharing features. UE could determine to drop or scaling down one of the transmissions based on UE capability. The dropping/scaling is based on SL priority e.g. QoS. 
Proposal 6: UL/SL prioritization and power sharing is based on priority and reuses the rule in LTE V2X.

Remaining issues for sidelink CSI procedure
Remaining issues on latency bound for sidelink CSI reporting
In the email discussion of 99-NR-03, a solution of transmitting CSI report within a latency bound was discussed in order to avoid an outdated CQI/RI and the following was agreed in [6] as
· RAN1 agreed that the latency bound for Sidelink CSI Reporting MAC CE is configurable within a range of 3 – 20 ms, expressed in slots, where RAN1 will decide how the value is configured in the next meeting.
· RAN1 assumes that any MAC CE based reporting of CQI/RI will follow the same procedure in terms of sidelink resource allocation framework defined by RAN1, i.e. it is expected to be transparent to the physical layer.
Therefore, the first remaining issue on SL CSI is how to configure the latency bound. We can consider the following alternatives to configure the latency bound for SL CSI reporting as
· Alt-1: The latency bound is (pre-)configured per resource pool within a range of 3 – 20 ms.
· Alt-2: Selection of the latency bound is up to TX UE within a range of 3 – 20 ms and PC5-RRC provide this value for UE reporting CSI.
In case of Alt-1, the latency bound can be controlled by network. On the other hand, in case of Alt-2, it is up to UE implementation. The advantage of Alt-2 is a flexibility where the UE can decide the latency bound for SL CSI reporting. However, in Alt-2, all UEs in the network may want to select low latency bound for fast CSI feedback and this can result in congestion in the network aspect. Therefore, we prefer Alt-1. 
Proposal 7: The latency bound for sidelink CSI reporting is (pre-)configured per resource pool within a range of 3 – 20 ms.
The following table provides the corresponding text proposal for Proposal 7:
	================== Begin of Text Proposal for Section 8.5.1.1 in TS 38.214 =================
…
The CSI reporting can be aperiodic (using [10, TS 38.321]). Table 8.5.1.1-1 shows the supported combinations of CSI reporting configurations and CSI-RS configurations and how the CSI reporting is triggered for CSI-RS configuration. Aperiodic CSI-RS is configured and triggered/activated as described in Clause 8.5.1.2.
The higher layer parameter SL-CSIReporingBound provides the latency bound for CSI reporting and the UE uses this bound for PSSCH resource selection according to Clause 8.1.4.
================== End of Text Proposal for Section 8.5.1.1 in TS 38.214 =================


[bookmark: _GoBack]Remaining issues on sidelink CSI reference resource
The definition for sidelink CSI reference resource was not discussed so for and it should be determined. Simply, the definition of Uu CSI reference resource can be reused as much as possible. However, we need to note that sidelink CSI-RS is confined always within the PSSCH transmission and only aperiodic sidelink CSI reporting is supported. Therefore, sidelink CSI reference resource can be defined as follows:
· In the frequency domain, the sidelink CSI reference resource is defined by the sidelink physical resource blocks correspond to PSSCH to which the derived CQI value relates
· In the time domain, the CSI reference resource for a CSI reporting in sidelink slot  is defined by a single sidelink slot where  is such that the reference resource is in the same valid sidelink slot as the corresponding sidelink CSI request
In the CSI reference resource, UE shall assume the resource configuration and transmission parameters in slot  to derive CQI index and RI.
Proposal 8: The definition of Uu CSI reference resource is reused for the sidelink CSI reference resource and adopt the following TP for Section 8.5.2.3 of TS 38.214.
	================== Begin of Text Proposal for Section 8.5.2.3 in TS 38.214 =================
The sidelink CSI reference resource is defined as follows:
· In the frequency domain, the sidelink CSI reference resource is defined by the sidelink physical resource blocks correspond to PSSCH to which the derived CQI value relates
· In the In the time domain, the CSI reference resource for a CSI reporting in sidelink slot  is defined by a single sidelink slot where  is such that the reference resource is in the same valid sidelink slot as the corresponding sidelink CSI request
In the CSI reference resource, UE shall assume the resource configuration and transmission parameters in slot  to derive CQI index and RI.
================== End of Text Proposal for Section 8.5.2.3 in TS 38.214 =================



Conclusions
This contribution discussed remaining issues for sidelink physical layer procedures, including remaining issues for sidelink HARQ procedure, remaining issues for sidelink power control, and remaining issues for sidelink CSI procedure. Based on the discussion, the following proposals were provided:
Proposal 1: The 2nd stage SCI contains 1-bit indicator to differentiate unicast, groupcast Option 1 and groupcast Option 2:
· One state for GC HARQ option 1 (i.e. NACK-only feedback with M_ID=0)
· One state for GC HARQ option 2 (i.e. ACK/NACK feedback with M_ID of Rx UE) and unicast
Proposal 2: Not support GC HARQ option 1 (i.e. NACK-only feedback with M_ID=0) without distance-based feedback.
Proposal 3: The maximum number of PSFCH transmitted simultaneously is based on UE capability. UE drops PSFCH based on priority if the number of expected simultaneous PSFCH transmissions exceeds UE capability, and transmits all PSFCH if the number of expected simultaneous PSFCH transmissions does not exceed UE capability.
Proposal 4: If the whole transmit power of multiple simultaneous PSFCH transmission exceeds maximum transmit power, scale the transmit power of all PSFCHs with same scaling factor. 
Proposal 5: For the collision between multiple PSFCH transmissions and multiple PSFCH receptions, 
· The prioritization between Tx and Rx is based on PSFCH with highest priority.
· If UE decide to transmit PSFCH, and would transmit N>Nmax PSFCHs, UE further select Nmax PSFCHs for actual transmission according to TS 38.213.
Proposal 6: UL/SL prioritization and power sharing is based on priority and reuses the rule in LTE V2X.
Proposal 7: The latency bound for sidelink CSI reporting is (pre-)configured per resource pool within a range of 3 – 20 ms.
Proposal 8: The definition of Uu CSI reference resource is reused for the sidelink CSI reference resource and adopt the following TP for Section 8.5.2.3 of TS 38.214.
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