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[bookmark: _Hlk32370756]Rel-16 NR V2X was endorsed in 3GPP TSG RAN1#99. This contribution discussed the remaining issues on physical layer procedures listed in [1], including the following topics:
· Details on PSFCH candidate resource determination
· Whether or not to introduce restriction on the size of group in groupcast HARQ feedback option 2
· Details of calculating TX-RX distance for groupcast HARQ feedback option 1
· Contents of 2nd SCI format
· Details of transmission power of PSCCH
· How to derive reference PSSCH DMRS power for SL pathloss estimation
· Details of maximum sidelink transmit power
· Details of sidelink CSI measurement
Remaining issues for HARQ procedure
1 
2 
Remaining issues on PSFCH candidate resource determination
In RAN1#99 meeting [2], the following agreements regarding resource mapping between PSSCH and PSFCH was made:
	Agreements:
· In determining PSFCH candidate resources for a PSFCH format from the starting sub-channel index and the slot index used for the corresponding PSSCH for actual transmission,
· Notation
· S: the number of sub-channels in a slot
· N: the number of PSSCH slots associated with a single PSFCH slot
· NF: the number of PRBs in the set (pre-)configured for the actual PSFCH resources.
· Within the set of PRBs (pre-)configured for the actual PSFCH resources, the first Z PRBs are associated with the first sub-channel in the first slot associated with the PSFCH slot, the second Z PRBs are associated with the first sub-channel in the second slot associated with the PSFCH slot, and so on.
· FFS when NF is not a multiple of S*N
· For a PSSCH, the candidate PSFCH resource is the set of PRBs associated with 
· Option 1: the starting sub-channel and slot used for that PSSCH.
· Option 2: the sub-channel(s) and slot used for that PSSCH
· PSFCH TX/TX conflict case 2 and 3 will be discussed separately.


For the third sub-bullet in the agreement above, the scenario of when NF is not a multiple of S*N was not discussed in last meeting. Since the value of both NF, S and N are configured by gNB or preconfigured, it is possible to avoid this scenario by using appropriate (pre-)configuration. Otherwise, if it is supported that NF is not a multiple of S*N, it is necessary to introduce additional rule in order to determine how the remaining NF mod (S*N) PRBs are allocated, which causes extra complexity for system design. In addition, the benefit of utilizing the remaining PRBs are unclear. Therefore, the scenario that NF is not a multiple of S*N should not be supported.
Proposal 1: The UE does not expect that NF is not a multiple of S*N. 
The corresponding TP for TS 38.213 [3] is as follows:
	================== Begin of Text Proposal for Section 16.3 in TS 38.213 =================
[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602][bookmark: _Toc29917338]16.3	UE procedure for reporting HARQ-ACK on sidelink
============================== Text omitted ===================================
A UE is provided, by rbSetPSFCH, a set of  PRBs in a resource pool for PSFCH transmission in a PRB of the resource pool. For a number of  sub-channels for the resource pool, provided by numSubchannel, and a number of  PSSCH slots associated with a PSFCH slot, provided by periodPSFCHresource, the UE allocates the  PRBs from the  PRBs to slot   and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE does not expect that is not a multiple of .
================== End of Text Proposal for Section 16.3 in TS 38.213 =================


For the third sub-bullet in the agreement above, whether the options need to be down-selected or can be both supported by higher layer configuration needs to be clarified. In our understanding, it is unnecessary increase of system complexity if both options are supported by higher layer configuration. Therefore, a down-selection between option 1 and option 2 in the agreement above should be made.
As a comparison, option 2 increases the number of PSFCH candidate resources at the expense of higher complexity. The gain of more PSFCH candidate resources for one PSSCH transmission includes two aspects:
· If groupcast HARQ feedback option 2 (ACK+NACK) is configured, whether to introduce a restriction on group size is discussed in Subclause 2.2. As shown below, in our understanding the restriction should be depending on the number of PSFCH candidate resources. Therefore, option 2 could allow group with larger size to apply groupcast HARQ feedback option 2.
· If two PSSCH transmissions are collided, the source ID and in-group ID of Rx UE is used to randomize PSFCH collision. The randomization can benefit from larger number of PSFCH candidate resources to further enhance PSFCH reception performance.
Therefore, it seems option 2 can better utilize PSFCH resource, and the complexity compared with option 1 is an acceptable cost.
In addition, the relationship of frequency domain locations between PSSCH and PSFCH are not restricted to be same so far. For example, when there are a set of  PRBs configured in a resource pool for PSFCH transmission, every  PRBs are allocated to one PSSCH resource in one slot, and the frequency domain locations of the  PRBs are determined by corresponding index in the total  PRBs, and the frequency location of the total  PRBs configured by rbSetPSFCH. Therefore, the description in TS 38.213 are not accurate and should be clarified.
Proposal 2: Clarify whether the following options need to be down-selected, or can be both supported and indicated by higher layer:
· For a PSSCH, the candidate PSFCH resource is the set of PRBs associated with 
· Option 1: the starting sub-channel and slot used for that PSSCH.
· Option 2: the sub-channel(s) and slot used for that PSSCH
Proposal 3: The frequency domain locations of the PSFCH resources corresponding to a PSFCH transmission should be clarified as associated with one or more subchannels.
The corresponding TP for TS 38.213 [3] is as follows:
	================== Begin of Text Proposal for Section 16.3 in TS 38.213 =================
16.3	UE procedure for reporting HARQ-ACK on sidelink
============================== Text omitted ===================================
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool and, based on an indication by higher layers,
-	 and the  PRBs are in associated with one sub-channel 
-	 and the  are located in associated with one or more sub-channels from the  sub-channels
================== End of Text Proposal for Section 16.3 in TS 38.213 =================


For PSFCH resource determination in time domain, a minimum PSSCH-PSFCH gap of K slots is introduced to reflect the processing delay of PSSCH decoding and PSFCH generation. It was discussed whether K=1 or K=3 can be supported in addition to K=2. The motivation of introducing K=1 is to reduce sidelink latency caused by the configuration non-contiguous of sidelink logical slots. However, K=1 tightens the requirement on UE processing time and the feasibility needs to be carefully evaluated. Based on the email discussion, K=1 may only be feasible under a set of given conditions e.g. SCS of 15 KHz or 30 KHz, all logical slots in resource pool are non-contiguous, and the starting symbol of each slot is the beginning symbols. The conditions might be very complicated and introduce a lot of evaluation work.
On the contrary, how large the possibility of all conditions are met could be is not discussed and no typical scenario with strong requirement on K=1 was observed. Compared with the very limited gain, supporting K=1 is more risky since K is resource pool level parameter, and UEs with no capability to support the reduced processing time will correspondingly cannot support HARQ-based sidelink transmission in the resource pool. Therefore, at least in Rel-16, K=1 should not be supported.
For larger SCS e.g. 60 KHz or 120 KHz, K=3 could provide more processing time especially if sidelink starting symbol is in the middle of a slot. Therefore, it is acceptable to additionally support K=3 with SCS of 60 KHz or 120 KHz. For smaller SCS of 15 KHz or 30 KHz, the processing time of K=2 is enough and K=3 will introduce unnecessary latency. 
Proposal 4: K=1 is not supported in Rel-16. K=3 is additionally supported in cases of SCS of 60 KHz or 120 KHz only.
Remaining issues on groupcast
In RAN1#99 meeting [2], the following working assumption regarding HARQ-ACK feedback for groupcast was made:
	Working assumption:
· For the PSFCH candidate resource set with Z PRBs and Y cyclic shift pairs in each PRB,
· Each PSFCH resource is indexed in the manner of frequency first and cyclic shift second.
· FFS the order of cyclic shift indexing in a PRB.
· PSFCH resource with the index ((K+M) mod (Z*Y)) is used for PSFCH transmission of a RX UE.
· K is the L1 source ID of the associated PSCCH/PSSCH.
· M is 0 for unicast and groupcast feedback option 1 and M is the member ID of the RX UE for groupcast feedback option 2.
· FFS whether to have the following restriction. 
· Groupcast HARQ feedback option 2 is not used if X > Z*Y (Y denotes the number of PSFCH in a PRB).
· Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.


For the last sub-bullet in the agreement above, if the restriction on the size of group in groupcast HARQ feedback option 2 is not introduced, then the number of group members will be larger than the number of PSFCH candidate resources corresponding to the groupcast transmission, and according to the formula, multiple Rx UEs in the group will transmit HARQ feedback on the same PSFCH candidate resource. 
For groupcast HARQ feedback option 2, the PSFCH resource sharing between different Rx UEs will strongly impact the reliability. If resource sharing method happens between multiple Rx UEs, Tx UE cannot benefit from distinguishing HARQ-ACK feedback from different Rx UEs based on separate PSFCH resources, and Tx UE cannot be aware of potential DTX at Rx UE side. For example, on a PSFCH resource shared by multiple Rx UEs, if ACK is received, the Tx UE still cannot confirm if all Rx UEs send HARQ feedback. 
Therefore, a restriction on the size of group in groupcast HARQ feedback option 2 should be introduced. If group size exceeds the restriction, then UE should not send PSFCH using HARQ feedback option 2, and could switch to HARQ feedback option 1.
Proposal 5: Introduce restriction on the size of group in groupcast HARQ feedback option 2. If group size is larger than the restricted size, HARQ feedback option 1 should be used.
In RAN1#98bis meeting, the following working assumption regarding distance-based enabling/disabling of HARQ-ACK feedback for groupcast option 1 was made:
	Working assumption:
· For TX-RX distance-based HARQ feedback for groupcast Option 1,
· Zone is (pre-)configured with respect to geographical area, and Zone ID associated with TE UE’s location is indicated by SCI.
· Details FFS
· Note: this does not intend to impact the discussion on the zone based resource allocation.


Considering that one zone is a geographical area with (pre-)configured range, the details of calculating Tx-Rx distance based on zone ID needs to be further discussed. One straightforward solution is assuming Tx UE is at a given reference point within the zone, e.g. the center of the zone. The method will introduce some error compared with actual Tx-Rx distance, but the margin of the error will be restricted by zone size. From system level, the error can be regarded as equalized since Tx UE can be located at different location within the zone. Therefore, calculating Tx-Rx distance by assuming Tx UE located at the center of a zone is an acceptable solution with low complexity.
Some other solutions, e.g. assuming Tx UE located at the farthest/closest position within a zone, was also discussed in last meeting. However, the solution may only slightly increase HARQ performance at the expense of significantly increases system complexity, since the Tx-Rx distance calculation needs to consider not only zone ID but also the direction of the zone. For Tx UEs in zones with different directions, the farthest/closest position within a zone are at different zone boundary. 
Proposal 6: Tx-Rx distance is calculated by assuming that Tx UE is located at the center of its indicated zone.
Remaining issues on the 2nd-stage SCI format
In RAN1#99 meeting [2], the following working assumption 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 7: SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
3 
4 
Remaining issues for sidelink power control
1.1 Details of transmit power of PSCCH
In LTE V2X Mode 3/4, 3dB PSD boosting is applied for PSCCH to achieve higher reliability and larger coverage than the associated PSSCH. In NR V2X, it may be difficult to support PSD boosting of PSCCH compared to the associated PSSCH since the multiplexing pattern of PSCCH and PSSCH is different from LTE V2X. For example, as illustrated in Figure 1 with option 3 multiplexing pattern, assuming 3dB PSD boosting of PSCCH compared to the associated PSSCH is applied, the transmit power of PSCCH and PSSCH-Part-2 can be separately determined as following: 




[image: ]
Figure 1: Option 3 for multiplexing pattern
In order to keep the same total transmit power in each PSCCH/PSSCH symbol, the transmit power of PSSCH-Part-1 can be determined as following,


This means the precondition of applying 3dB PSD boosting for PSCCH is PPSSCH-Part-1,linear ≥ 0, i.e., PPSSCH-Part-2,linear ≥ PPSCCH,linear. Thus, MPSSCH-2 ≥ 2∙MPSCCH can be accordingly derived. In other words, only when the bandwidth of PSSCH-Part-2 is same as or larger than the twice of the bandwidth of PSCCH, 3dB PSD boosting can be applied to PSCCH. This precondition will restrict the design of PSSCH subchannel. In addition, the decoding performance of PSSCH may be impacted due to the different EPRE from PSSCH-Part-1 and PSSCH-Part-2. As analysed above, the transmit power allocated for PSSCH-Part-1 is dependent on the ratio of bandwidth of PSSCH-Part-2 to the bandwidth of PSCCH. When the transmit power of PSSCH-Part-1 is very low, the transmission of PSSCH-Part-1 may be useless because it is dropped at RX UE side. Therefore, PSD boosting of PSCCH compared to the associated PSSCH is not supported, and low coding rate can be used to achieve high reliability and large coverage for PSCCH.
Proposal 8: PSD boosting of PSCCH is not supported.
When considering details of transmit power of PSSCH, the details of PSSCH/PSCCH mapping should be clarified for the case where more than one subchannel are scheduled for PSSCH. If more than one subchannel are scheduled, PSCCH is mapped to the PSCCH resource within one subchannel, i.e., the starting subchannel. The PSCCH resource within other subchannel can be either blank or used for PSSCH mapping. If the PSCCH resource within other subchannel is blank, the power on these blank REs needs to be boosted to other REs in the same symbol to keep the same total transmit power in each PSCCH/PSSCH symbol within a slot. For example, the power on these blank REs can be boosted to all of the other REs including PSCCH RE and PSSCH RE, or only boosted to PSCCH REs, or only boosted to PSSCH REs. Regardless of which boosting pattern, the EPRE of PSSCH/PSCCH RE in the symbol is higher than that in other symbol, and the difference value of EPRE is dependent on the number of scheduled subchannels. This will complex the details of transmit power of PSCCH/PSSCH. Therefore, the reasonable scheme should be that the PSCCH resource within other subchannel is used for PSSCH mapping.
Proposal 9: When more than one subchannel are scheduled for PSSCH, PSCCH is mapped to the PSCCH resource within the starting subchannel only, i.e., PSCCH is not mapped to the PSCCH resources within other subchannels and they are used for PSSCH mapping.
It has been argued that for unicast, PSCCH should be decoded by more UEs as far as possible for the purpose of resource sensing. So, it was proposed that SL-pathloss based power control is not applied for PSCCH for unicast. However, in such case, since the interference level of PSCCH is also enlarged, the overall performance gain is unclear. On the other hand, one agreement “Total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot” was made in RAN1#97 meeting [4]. If PSCCH and the associated PSSCH use different pathloss to determine the transmit power, it will be difficult to keep the same total transmit power in each PSCCH/PSSCH symbol. For example, the total transmit power of PSCCH with DL-pathloss based OLPC may be larger than the total transmit power of the associated PSSCH with SL-pathloss based OLPC. Therefore, SL-pathloss based OLPC should be also applied to PSCCH, which is the same as the associated PSSCH. Furthermore, PSCCH and PSSCH can use the same configuration of power control parameters including alpha and P0 as in LTE V2X Mode 3/4.
Proposal 10: Both DL-pathloss based OLPC and SL-pathloss based OLPC can be applied for PSCCH, and if both are configured, PSCCH and the associated PSSCH use the same reference for pathloss calculation. Furthermore, PSCCH and the associated PSSCH use the same power control parameters.
1.2 Reference PSSCH DMRS power for SL pathloss estimation
For sidelink power control, TX UE should estimate SL pathloss between TX UE and RX UE based on the L3-RSRP reported by RX UE and reference PSSCH DMRS power. However, how to drive the reference PSSCH DMRS power has not been discussed. In theory, PSSCH DMRS power should not be changed within the time duration of generating L3-RSRP. Thus, the actually used PSSCH DMRS power can be directly used as the reference PSSCH DMRS power. In practice, it is difficult to keep the PSSCH DMRS power, and the PSSCH DMRS power may be changed due to the change of DL pathloss and/or the change of SL pathloss. If the PSSCH DMRS power is changed, TX UE can derive the reference PSSCH DMRS power based on the actually used PSSCH DMRS power samples within a time duration before receiving L3-RSRP. 
Technically, TX UE can use exponential weighting moving average to derive the reference PSSCH DMRS power, which is same as the concept of L3 filtering performed by RX UE for the reported L3-RSRP. And, the coefficient of exponential weighting moving average can be determined by the L3 filter coefficient used by RX UE. This means TX UE and RX UE should have the same understanding on the L3 filter coefficient to improve the estimated accuracy of SL pathloss. To achieve the same understanding, the L3 filter coefficient can be configured per resource pool as other power control parameters, e.g., P0 and alpha..
Proposal 11: To help the derivation of reference PSSCH DMRS power at TX UE side, the same understanding between TX UE and RX UE on the L3 filter coefficient should be achieved. For example, the L3 filter coefficient can be configured per resource pool.
1.3 Details of maximum sidelink transmit power
In RAN1#97 Meeting [4], following agreement was made for maximum sidelink transmit power:
· The maximum SL transmit power is (pre-)configured to the TX UE.
· FFS on details (e.g., whether the maximum power is dependent of parameters such as the priority of PSCCH/PSSCH)
The details of maximum SL transmit power need to be discussed. As the maximum SL transmit power in LTE V2X, the maximum SL transmit power in NR V2X should be based on a priority level of the PSSCH transmission and a CBR range. In addition, in LTE V2X, maximum SL transmit power is only applied for sidelink transmission mode 4 to mitigate interference level. For sidelink transmission mode 3, interference level can be controlled by eNB. Thus, maximum SL transmit power is unnecessary. Similarly, in NR V2X, maximum SL transmit power should be only applied for transmission mode 2 and not applied for sidelink transmission mode 1. And, the configuration of maximum SL transmit power is optional. If the maximum sidelink transmit power is not configured, the power control formula is the same as that for sidelink transmission mode 1. 
Proposal 12: Maximum SL transmit power is configured based on priority of PSSCH and CBR range. And, the parameter is only applied for SL transmission mode 2.
The corresponding TP for TS 38.213 [3] is as follows:
	================== Begin of Text Proposal for Section 16.2.1 in TS 38.213 =================
16.2.1	  PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in PSSCH transmission occasion  as
· For sidleink transmission mode 2, if higher layer parameter maximumtransmitPower-SL is configured
 [dBm]
· Otherwise
 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of maximumtransmitPower-SL based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214]; if maximumtransmitPower-SL is not provided,  
-	if p0-DL-PSCCHPSSCH is provided
-	 [dBm]
-	elseif p0-SL-PSCCHPSSCH is provided
-	 [dBm]
================== End of Text Proposal for Section 16.2.1 in TS 38.213 =================


1.4 Details of transmit power of SL CSI-RS and PTRS
SL CSI-RS is used for SL CSI acquisition, and it has been agreed that SL CSI-RS is non-standalone and shall be transmitted along with a PSSCH transmission. Therefore, the transmit power of SL CSI-RS can be determined based on the EPRE of the accompanying PSSCH. Since SL CSI-RS doesn’t exist in every PSCCH/PSSCH symbol, in order to keep the same total transmit power in each PSCCH/PSSCH symbol, SL CSI-RS should use the same EPRE as the accompanying PSSCH. If there are some muted RE(s) in the used SL CSI-RS pattern, the power on the muted RE(s) can be used to boost the power of SL CSI-RS in the same symbol to improve the performance of CSI measurement.
Proposal 13: SL CSI-RS uses the same EPRE of the accompanying PSSCH as the baseline.
SL PTRS is transmitted along with a PSSCH in FR2 system and the RX UE uses the PTRS to measure and compensate the phase noise in the accompanying PSSCH. Therefore, the transmit power of SL PTRS shall be determined based on the EPRE of the accompanying PSSCH. The number of SL PTRS REs in every PSCCH/PSSCH symbol can be different depending on the configuration and in order to keep the same total transmit power in every PSCCH/PSSCH symbol, EPRE of the SL PTRS shall be the same as EPRE of the accompanying PSSCH.
Proposal 14: SL PTRS uses the same EPRE as the accompanying PSSCH.
Remaining issues for sidelink CSI procedure
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 [5] 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 results in congestion in the network aspect. Therefore, we prefer Alt-1. In addition, we need a clarification on UE behaviour for the latency bound on SL CSI reporting. Specifically, the UE is not expected to reporting CSI if resource is not granted within the latency bound for CSI reporting. Therefore, we propose:
Proposal 15: The followings are proposed for sidelink CSI reporting:
· The latency bound for sidelink CSI reporting is (pre-)configured per resource pool within a range of 3 – 20 ms.
· The UE is not expected to report CSI if resource is not granted within the latency bound for CSI reporting.
The following table provides the corresponding text proposal for Proposal 13:
	================== 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 UE can be configured with latency bound for CSI reporting as indicated by the higher layer parameters [TBD]
The UE is not expected to report CSI if resource is not granted within the latency bound for CSI reporting
================== End of Text Proposal for Section 8.5.1.1 in TS 38.214 =================


In addition, the second remaining issue is about the transmit power of SL CSI-RS. Since it was agreed that NR Uu CSI-RS pattern for 1 and 2 antenna ports is supported for NR SL CSI-RS, we can assume that the transmit power of SL CSI-RS and PSSCH data is same. However, RX UE cannot know the transmit power of PSSCH. Therefore, the transmit power of SL CSI-RS needs to be informed to RX UE in order to accurately estimate channel from SL CSI-RS. One way is that SCI carries that information but it is not desirable, because transmit power of SL CSI-RS will not be dynamically changed while it causes unnecessary signaling overhead. So, another way is that higher layer provides information about a reference transmit power of SL CSI-RS and based on this information, TX UE and RX UE can have the same understanding about the SL CSI. More specifically, in the course of PC5-RRC connection setup, PC5-RRC can provide the reference transmit power for SL CSI-RS. Even though this reference transmit power is not exact transmit power of SL CSI-RS, UE receiving SL CSI-RS can estimate the channel based on this reference power and report SL CSI. Then, UE receiving SL CSI can assume that SL CSI was generated for the reference power provided by PC5-RRC. Therefore, the following is proposed:
Proposal 16: PC5-RRC provides a reference transmit power of SL CSI-RS to UE receiving SL CSI-RS.
The following table provides the corresponding text proposal for Proposal 14:
	================== Begin of Text Proposal for Section 8.5.2.2 in TS 38.214 =================
The UE can be configured with one CSI-RS pattern as indicated by the higher layer parameters TBD.
Parameters for which the UE shall assume non-zero transmission power for CSI-RS are configured according to clause 8.2.1.
The UE can be configured with a reference transmit power of CSI-RS as indicated by the higher layer [TBD]
================== End of Text Proposal for Section 8.5.2.2 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 UE does not expect that NF is not a multiple of S*N. 
Proposal 2: Clarify whether the following options need to be down-selected, or can be both supported and indicated by higher layer:
· For a PSSCH, the candidate PSFCH resource is the set of PRBs associated with 
· Option 1: the starting sub-channel and slot used for that PSSCH.
· Option 2: the sub-channel(s) and slot used for that PSSCH
Proposal 3: The frequency domain locations of the PSFCH resources corresponding to a PSFCH transmission should be clarified as associated with one or more subchannels.
Proposal 4: K=1 is not supported in Rel-16. K=3 is additionally supported in cases of SCS of 60 KHz or 120 KHz only.
Proposal 5: Introduce restriction on the size of group in groupcast HARQ feedback option 2. If group size is larger than the restricted size, HARQ feedback option 1 should be used.
Proposal 6: Tx-Rx distance is calculated by assuming Tx UE located at the center of its indicated zone.
Proposal 7: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2. 1st stage SCI indicates which format is used.
Proposal 8: PSD boosting of PSCCH is not supported.
Proposal 9: When more than one subchannel are scheduled for PSSCH, PSCCH is mapped to the PSCCH resource within the starting subchannel only, i.e., PSCCH is not mapped to the PSCCH resources within other subchannels and they are used for PSSCH mapping.
Proposal 10: Both DL-pathloss based OLPC and SL-pathloss based OLPC can be applied for PSCCH, and if both are configured, PSCCH and the associated PSSCH use the same reference for pathloss calculation. Furthermore, PSCCH and the associated PSSCH use the same power control parameters.
Proposal 11: To help the derivation of reference PSSCH DMRS power at TX UE side, the same understanding between TX UE and RX UE on the L3 filter coefficient should be achieved. For example, the L3 filter coefficient can be configured per resource pool.
Proposal 12: Maximum SL transmit power is configured based on priority of PSSCH and CBR range. And, the parameter is only applied for SL transmission mode 2.
Proposal 13: SL CSI-RS uses the same EPRE of the accompanying PSSCH as the baseline.
Proposal 14: SL PTRS uses the same EPRE as the accompanying PSSCH.Proposal 
15: The followings are proposed for sidelink CSI reporting:
· The latency bound for sidelink CSI reporting is (pre-)configured per resource pool within a range of 3 – 20 ms.
· The UE is not expected to report CSI if resource is not granted within the latency bound for CSI reporting.
[bookmark: _GoBack]Proposal 16: PC5-RRC provides a reference transmit power of SL CSI-RS to UE receiving SL CSI-RS.
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