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Introduction
 The following agreements were made on PHY layer procedures at RAN1 #98 and the following email discussion [1]: 
	Agreements:
· For PSSCH-to-HARQ feedback timing, to down-select:
· Option 1: K is the number of logical slots (i.e., the slots within the resource pool)
· Option 2: K is the number of physical slots (i.e., the slots within and outside the resource pool)
· FFS how to determine K.
Agreements:
· For TX-RX distance-based HARQ feedback for groupcast Option 1, 
· The location information of TX UE is indicated by the 2nd stage SCI payload 
· FFS whether/how higher layer signaling is also used in signaling the location information
· FFS whether/how to handle when the location information is not available at TX and/or RX UE.
Agreements:
· For Case 1 (PSFCH TX/RX overlap),
· Select PSFCH TX or RX based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation
· For Case 2 (PSFCH TX to multiple UEs),
· Select N PSFCH(s) transmissions based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.), up to UE implementation
· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE),
· FFS including whether to support multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2
· Send LS to RAN4 to ask the feasibility of simultaneous transmission of multiple PSFCH, and the maximum value of N if feasible (draft LS in R1-1909873, email approval till 9/5 – Hanbyul, LGE)
· Inform that no conclusion is made in RAN1 regarding whether the transmit power of PSFCH transmitted at the same time is the same or not when N>1.
· Including the current RAN1 agreement on PSFCH design
· Final LS is approved in R1-1909905 in [98-NR-11].
Agreements in [98-NR-10]:
· In Rel-16, at least for sequence-based PSFCH format with one symbol (not including AGC training period), it is not supported to do FDM between PSSCH/PSCCH and PSFCH.
· Discuss further the following:
· For a PSFCH format, in the symbols that can be used for PSFCH transmissions in a resource pool, a set of frequency resources is (pre-)configured for the actual use of PSFCH transmissions (i.e., PSFCH transmissions do not happen in other frequency resources). 
· FFS: Frequency resource sets for PSFCH are separated depending on HARQ feedback option.
· At least, it is supported to use a single K value for all UEs in a RX resource pool
· K=2 is supported
· FFS: whether to support other K values to be used as a single K value in a resource pool
· FFS: whether to support the use of multiple K values in a resource pool
· For implicit mechanism for PSFCH resource determination, 
· Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with different starting sub-channel in the same slot 
· Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with different starting sub-channel(s) in different slots
· FFS: Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots 
· FFS whether/when to support CDM between PSFCH resources used for HARQ feedback of PSSCH transmissions (e.g., when PSFCH resource is insufficient)
· For groupcast HARQ feedback Option 2, support CDM and FDM between PSFCH resources used by different RX UEs for HARQ feedback of the same PSSCH transmission
· FFS how to multiplex HARQ feedback for unicast, groupcast option 1, and groupcast option 2.
· Send LS to RAN4 to ask AGC settling time and RB size of PSFCH. A draft LS was shared in this thread.
· Final LS approved in R1-1909922.

Working assumption in [98-NR-12]:
· For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH: 
· UE receiving RS for SL-RSRP measurement reports a filtered SL-RSRP (to be selected between L1-filtered SL-RSRP and L3-filtered SL-RSRP)
· The transmit power of the RS is not indicated to UE receiving RS for this purpose. 
· FFS whether to introduce additional behavior, e.g., restriction on transmit power change. 
· FFS SL-RSRP reporting signaling details (e.g., which layer signaling is used). 
· All the power above is normalized with a certain bandwidth (e.g., a PRB or a sub-channel). 
· Other alternatives can be considered in RAN1#98bis if the SL-RSRP measurement error becomes too high with this working assumption.


In this contribution, we will further discuss these procedures, especially for the remaining FFS points.
HARQ procedure 
HARQ combination and layer 1 IDs
For NR V2X layer 1 IDs, similar mechanism as in LTE D2D could be adopted, i.e., the Layer-1 ID could be a short version of the upper layer ID. One potential issue is the potential layer-1 ID collision between two or more UEs, which may cause unintended HARQ combination or HARQ feedback in unicast/groupcast. This can be solved via the mechanism of upper layer ID updating as in LTE V2X/D2D.
[bookmark: _Toc20610359]Layer-1 destination ID and layer-1 source ID are derived from the upper layer destination ID and source ID, e.g., by taking the 8LSBs of upper layer ID’s. Upper layer ID updating mechanism as in LTE V2X is adopted to solve Layer-1 ID collision issue.
Another question is whether some of the layer 1 IDs and HARQ information may not be present depending on cast type (unicast, groupcast and broadcast). For Layer-1 destination ID, it is useful for filtering the unintended packet in physical layer, and it may also be used in SCI to distinguish the cast-type of the PSSCH, so we prefer to always include layer-1 destination ID in SCI. For the additional IDs/information, the main purpose of including HARQ process ID, RV, NDI and L1 source ID is for HARQ combination, and HARQ combination is also beneficial for broadcast transmission. As the following agreements of last meeting, it can be seen that flexible TB retransmission should be supported in Rel-16, e.g., flexible number of HARQ retransmission and flexible time/frequency domain relationship between the retransmission resources. And the additional IDs/information can be included to support HARQ combination for such flexibility, and this could be applied and beneficial for all the cast-types.
	Agreements:
· At least for mode 2, The maximum number of SL resources NMAX reserved by one transmission including current transmission is [2 or 3 or 4]
· Aim to select the particular number in RAN1#98
· NMAX is the same regardless of whether HARQ feedback is enabled or disabled

Agreements:
· At least for mode 2,  (Pre-)configuration can limit the maximum number of HARQ (re-)transmissions of a TB
· Up to 32
· FFS the set of values
· FFS signaling details (UE-specific, resource pool specific, QoS specific, etc.)
· If no (pre)configuration, the maximum number is not specified
· Note: this (pre-)configuration information is NOT intended for the Rx UE



[bookmark: _Toc20610360]To support HARQ combination for broadcast, groupcast and unicast, L1 destination ID, HARQ process ID, RV, NDI and L1 source ID are always present in SCI.
For how to convey layer 1 IDs in SCI, one of the alternative discussed at last meeting is that the L1 source ID could be scrambled in the CRC of 2nd-stage SCI to save the signaling overhead. But we do not prefer such solution based on the following grounds:
· higher blind decoding effort, especially for broadcast and groupcast transmission.
· this is not aligned with the conclusion of two-stage SCI made at RAN1#97 meeting which is “after decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage” 
[bookmark: _Toc20610361]L1 destination ID, HARQ process ID, RV, NDI and L1 source ID should be conveyed in SCI contents other than scrambled in CRC bits.
PSFCH resource mapping
For PSSCH-to-HARQ feedback timing, it was agreed that at least a single K value for all the UEs in a RX resource pool should be supported and at least K=2 is supported. One of the FFS point is that whether to support other K values to be used as a single K value in a resource pool. In our point of view, K is in units of slot, its value may be different based on the SCS of the SL BWP, and NR V2X is supposed to support multiple types of services with different latency requirements, and UE may also have different capabilities, so the value of K should be (pre-)configurable by the network. On the other hand, to make all the UEs have the same PSSCH-to-PSFCH mapping rules, K should be common for all the UEs within a resource pool, so the use/configuration of multiple K values in a resource pool should be not supported in Rel-16.
[bookmark: _Toc20610362]Only a single K value should be configured in a resource pool.
One of the pending issue for PSSCH-to-HARQ feedback timing is whether K is the number of logical slots or physical slots. As we discussed above, the value of K is configurable and may be related to the SCS, service latency requirement and UE processing time, all these factors are normally a function of physical slots/time, so it is straightforward that K is count in units of physical slots. On the other hand, if K was in number of logical slots, it is still a problem how to satisfy the requirement of latency while the feedback timing may be based on the resource pool configuration. As the discussion of last meeting, the main concern of using physical slots is that it may increase the complexity of PSSCH-to-HARQ feedback resource mapping, but in our point of view, this is not a big issue since no technical problem has been seen till now.
[bookmark: _Toc20610363]For PSSCH-to-HARQ feedback timing, K is the number of physical slots.
As the sequence-based PSFCH format which uses last symbols available for sidelink in a slot is the only format being agreed, and it is also agreed not to support FDM between PSSCH/PSCCH and sequence-based PSFCF. So we do not see the necessity to restrict the frequency resource set available for PSFCH transmissions in a resource pool.
[bookmark: _Toc20610364]For sequence based PSFCH format, the frequency resources available for all PSFCH transmissions in a resource pool is the same as the frequency-domain resources of the resource pool.
For frequency/code domain PSSCH-to-PSFCH mapping, the details are discussed in [98-NR-10]. Based on the email discussion, it could be observed that the PSFCH resources of the PSSCH subchannels on several PSSCH slot would multiplex(FDM and/or CDM) in the same slot. As in our companion paper [2], it proposes that the PSFCH containing HARQ feedback should be within the subchannel(s) of its associated PSSCH, i.e., subchannel based mapping rule is preferred. In this method, the PSFCH resources within the BW of a subchannel is divided into several subgroups, since CDM based mechanism would have more serious near-far problem, we prefer to support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots, but if the PSFCH resource is insufficient, CDM based mechanism could be additionally considered. And the details of subchannel based PSSCH-to-PSFCH mapping method could be found in the example below:
· 




The number of separated PSFCHs within a subchannel i on a slot that has PSFCH configured could be denoted as, e.g., the number of separated PSFCH in frequency domain within a subchannel i could be denoted as X, X equals to , and is size a subchannel in unit of RB, is size a PSFCH in frequency domain in unit of RB. And assume the number of separated PSFCH is Y in code domain, Y related the number of orthogonal PSFCH sequence and the bits of one PSFCH. So should be equal to X*Y. 
· 
Assume that M slots will map to the same PSFCH resources in slot n, the combination of a subchannel i and these slots could be ordered in time domain as .
· 

So the total number of PSFCH in subchannel i  should be divided into M subgroup, e.g., PSFCH resources within subchannel i could be divided into M subgroups in frequency domain. These PSFCH subgroups could be ordered in frequency domain as  
· 


A one-to-one mapping can be established between the PSFCH subgroups and the combinations of (slot m, subchannel i). For example, the PSFCH resource subgroup of subchannel is, here.
· 

Apply above mapping rules for each subchannel in the resource pool. And if a PSSCH transmission occupies more than one subchannels, the PSSCH has one associated subgroup of PSFCH resources on each of these subchannels respectively, e.g., if a PSSCH occupies subchannel 2 and 3 in slot m, then the associated PSFCH resource subgroups would be  and .
One example of subchannel based PSFCH mapping rules is shown in Figure 1, assuming that there are two slots(slot n-k-1, slot n-k) will map to the PSFCH slot n. As shown above, subchannel based PSSCH-to-PSFCH mapping method is some kind of resource-to-resource mapping mechanism, it is independent of the cast-type and the HARQ feedback option of the PSSCH transmission.


[bookmark: _Ref26767]Figure 1 an example of subchannel based PSFCH mapping
[bookmark: _Toc1435][bookmark: _Toc28790][bookmark: _Toc20610365]Consider subchannel-based PSSCH-to-PSFCH mapping method with the following principles:
· [bookmark: _Toc20610366]The PSFCH containing HARQ feedback should be within the subchannel(s) of its associated PSSCH
· [bookmark: _Toc20610367]Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots, and CDM could be additionally considered if the PSFCH resource is insufficient.
· [bookmark: _Toc20610368]The PSFCH resources within a subchannel should be divided into subgroups based on the number of PSSCH slots whose corresponding PSFCHs map on these PSFCH resources.
· [bookmark: _Toc20610369]Make a one-to-one mapping between the PSFCH subgroups in a subchannel and the PSSCH resources with same sub-channel in different slots.
PSFCH Tx/Tx and Tx/Rx collision
For Tx/Tx collision in the same symbol(s) but in non-continuous RBs. Non-contiguous resource allocation in the frequency domain is supported in LTE eLAA and NR UL allocation Type 0. However, this feather can cause inter-modulation distortion (IMD) products located outside of the bandwidth which may violate the emission requirements. So, an LS is send to RAN4 to ask the feasibility of simultaneous transmission of multiple PSFCH, and the maximum value of N if feasible. For Rx/Tx collision, if N slots aggregation is always used when PSFCH period N>1, then it is not a problem for PSFCH Rx/Tx collision. And if PSFCH period N>1, and considering that the N slots aggregation is not always used, PSFCH Rx/Tx collision could be happen, and only one operation would be done due to the limitation of half-duplex. For priority comparison both TX/TX PSFCH collision and PSFCH TX/RX collision, we are agree that a lot of factors should be considered, such as the priority indication in SCI, cast-type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH .etc. But it is difficult to specify a common priority rule with so much factors considered, and it is more suitable to leave up to UE implementation.
[bookmark: _Toc20610370]For the solution of PSFCH Tx/Tx collision issue, it is up to UE implementation which N PSFCH(s) should be transmitted.
[bookmark: _Toc20610371]For the solution of PSFCH Tx/Rx collision issue, it is up to UE implementation either TX or RX should be selected.

HARQ feedback for groupcast
If groupcast option 2 is supported, in RAN1’s perspective, the following information should be known at physical layer which may impact RAN2’s specification.
As a groupcast receiver/responder, UE should know its own in-group resource ID to determine the PSFCH resources for A/N transmission.
As a groupcast transmitter, UE should know the information of all other group members to determine whether a PSFCH resource would be used by a group member or not. Since for DTX issue, only the DTX on an occupied PSFCH resource would be considered as NACK by the groupcast transmitter.
Also for a groupcast transmitter, the members in the group may change due to UE’s joining/leaving, so the allocated/occupied UE’s in-group resource IDs for PSFCH determination may also change. So it may need an in-group resource ID update procedure. The DTX issue in physical layer during the resource ID update procedure should be also considered. For instance, for UE’s joining, the recently-joined UE’s A/N may be ignored by the transmitter before the ID update procedure completes. On the other hand, for UE’s leaving, the leaving UE’s DTX may be considered as a NACK by the transmitter before the ID update procedure completed.
[bookmark: _Toc20610372]From RAN1 perspective, the following should be considered for group management supporting A/N feedback option 2.
· [bookmark: _Toc20610373]As a groupcast receiver/responder, UE should know its own PSFCH resource ID to determine the PSFCH resources for A/N transmission
· [bookmark: _Toc20610374]As a groupcast transmitter, UE should know all other in-group UEs occupied PSFCH resources to avoid DTX issue
· [bookmark: _Toc20610375]PSFCH resource ID update procedure is needed to account UE’s joining/leaving, and the DTX issue during the ID update procedure should be considered.
When option 1 is used for groupcast transmission, it is supported that all the receiver UEs share a same PSFCH, i.e., one to one mapping between PSSCH/PSCCH resource and its associated PSFCH resource is supported for groupcast which is similar to SL unicast transmission. To reduce the normative effort, it is expected that the same PSFCH resource mapping rule should be used for unicast and groupcast option 1. And for the remaining FFS for option 1, e.g., whether a subset of the receiver UEs share a PSFCH could be supported, from our point of view, the benefit and scenario to introduce this kind of subset/subgroup are not clear but with a lot of normative work. For instance, a new PSFCH resource mapping rule other than the rule for unicast transmission is needed if the group is divided to several subsets and each subset of receiver UEs share a PSFCH. And it is also not clear how to form these subsets of UEs of a groupcast transmission.
[bookmark: _Toc20610376]For NACK-only feedback in groupcast, Rel-16 only supports the case where all the receiver UEs in the group share a PSFCH resource, with the same PSSCH/PSCCH-to-PSFCH mapping rule as for unicast.
One of the remaining FFS of option 2 is that whether all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission is supported. This kind of mechanism is more like option 1, and its performance is also expected to be similar as option 1 since it only resolves the DTX issue for the scenario when all the receiver UEs can’t decode the SCI of the groupcast transmission. So this kind of mechanism is not necessary as option 1 has been supported. In our view, although option 2 is more robust in allocating the PSFCH resources for each receiver UE, it has more overhead than the option that multiple receiver UEs transmit HARQ-NACK on the same resource. And it is still FFS on which entity and how to allocate dedicated PSFCH resources for each receiver, which may require special design in the SL grant DCI format and SCI format.
[bookmark: _Toc20610377][bookmark: _Toc12296][bookmark: _Toc7691]For groupcast A/N feedback option 2, it is not supported in Rel-16 that all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission.
Another remaining FFS for groupcast HARQ is whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission. From our point of view, the motivation to support a mixture of option 1 and option 2 is not clear, and the benefit is also not justified. So we proposal either option 1 or option 2 is used for a groupcast transmission if both option 1 and option were specified.
[bookmark: _Toc20610378]If both feedback options are specified for groupcast, the mixture of two options for the group is not supported. 
Last meeting concludes to support the Tx-Rx distance based SL HARQ feedback for groupcast. As the outcome of the SI, this feature could be disabled/enabled. From our point of view, in the scenarios where application layer forms a group, e.g., platooning, Tx-Rx distance/RSRP based SL HARQ feedback for groupcast is neither necessary nor intended and should be disabled for these scenarios. 
· Given the fact that the UE is able to establish groupcast session with other group members at application layer for platooning, it is a bit strange to set up distance/RSRP based control upon SL HARQ feedback which eventually does not guarantee the communication reliability between UEs. This is not an intended behavior in certain scenarios. 
· The communication range could be considered in application layer during forming a platoon group, i.e., only UEs within a range could form a platoon. From AS layer point of view, the requirement of communication range could be considered at the transmitter side instead of the receiver side, e.g., the size of the platoon can differ even on the move, and resource-efficient distribution of messages for platooning and dynamic control of the distribution range of the messages should be considered. The control of group size could be done via Tx UE Tx power control based on the required communication range. In summary, the requirement of communication range could be also considered at application layer, and at Tx side on the AS layer. From this point of view, distance/RSRP based SL HARQ feedback at the receiver side in physical layer is not necessary for platooning.
[bookmark: _Toc30457][bookmark: _Toc5117][bookmark: _Toc20610331]For groupcast with application layer session formation (e.g., platooning), the HARQ feedback control based on Tx-Rx distance is neither necessary nor intended. 
For TX-RX distance-based HARQ feedback for groupcast, both the TX UE’s location information and communication range requirement for a PSSCH are known after decoding SCI associated with the PSSCH. And it is agreed that the location information of the TX UE is indicated in the 2nd stage SCI payload. For communication range requirement, it is agreed that SL group is formed at NAS layer which may pass the group ID and the associated communication range requirement to AS layer for the formed group. So it is a bounded relationship between the communication range requirement and the group ID, and the L1 destination group ID is also agreed to be included in the SCI, so if the L1 destination group ID is derived from the upper layer group ID, it is feasible for the lower layer (e.g., PHY layer) of the Rx UE to acquire the communication range requirement with L1 destination group ID decoded.
[bookmark: _Toc20610379]The used communication range requirement for a PSSCH is implicit indicated by the L1 destination group ID in the SCI associated with the PSSCH.

CBG based feedback
CBG based HARQ feedback is discussed during the SI, and there is no consensus in supporting this feature for sidelink unicast/groupcast. Basing on the following reasons, we prefer not to consider CBG based HARQ in release 16.
· As agreed in SI, an in-coverage mode 1 UE can only report an indication to gNB to indicate the need for retransmission of a TB, i.e., CBG based retransmission is not supported for mode 1.
· The benefit of supporting CBG based HARQ operation has not been justified for groupcast but certainly with larger HARQ feedback overhead.
· CBG-based operation would impact the design of SCI and PSFCH, causing additional normative work which are not ensured to be done in Rel-16 due to limited time for the WI, and CBG-based operation is just an enhancement instead of a fundamental feature.
[bookmark: _Toc11848][bookmark: _Toc22730][bookmark: _Toc20610380]CBG based HARQ feedback is not supported in Rel-16 V2X.
[bookmark: _Toc29400][bookmark: _Toc525][bookmark: _Toc82]CSI acquisition
As the agreement for CSI acquisition, at least Sidelink CSI-RS could be used for CQI/RI measurement, and sidelink CSI-RS is confined within the PSSCH transmission. From our point of view, it is not necessary to perform CQI/RI measurement for each packet, and CSI-RS is not always present in each PSSCH transmission. And to avoid ambiguity on the existence of SL CSI-RS between TX UE and RX UE which is related to rate matching, SCI should include the information to indicate the presence of CSI-RS in the PSSCH resources. As the 5G V2X WID [2], in sidelink, CQI/RI reporting is supported and is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission. That is CQI/RI reporting should be treated the same way as data from the perspective of physical layer, and there is no need to indicate the presence of CQI/RI reporting in the associated PSSCH in SCI. Similar to CSI reporting via Uu, CQI/RI reporting could be carried in MAC CE.
[bookmark: _Toc14823][bookmark: _Toc22783][bookmark: _Toc20610381]It is supported that the information of sidelink CSI-RS in associated PSSCH is indicated in SCI.
[bookmark: _Toc16261][bookmark: _Toc18244][bookmark: _Toc20610382]CQI/RI reporting is carried in MAC CE, and no information is needed in SCI to indicate the presence of CQI/RI reporting.
Power control
As the outcome of the email discussion [98-NR-12], a WA is made for SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH. And most companies expected that a filtered RSRP should be reported from the RS receiving UE but still FFS to select L1-filtered RSRP or L3-filtered RSRP. In our point of view, we prefer a L3 filtered SL RSRP to be reported since this has reduced resource consumption. But it would be some concern if the L3 filtering was done for RSRP while the TX power may be fluctuated at the TX UE side due to sidelink power control. To resolve this issue, two alternative solutions are discussed in last meeting, one alternative is that the Tx power of the RS transmitted by the Tx UE is indicated to the RX UE, and the other alternative is set some restrictions on TX UE’s transmit power change. From our point of view, the second alternative is difficult to apply on a carrier share with Uu, since the SL TX power control on such carrier is not only based on the SL pathloss but also based on the DL pathloss. So first alternative is slightly preferred. During the email discussion, most companies also think that the power above is normalized with a certain bandwidth (e.g., a PRB or a sub-channel). Considering that the size of subchannel is not a fixed value, and it is more simple way to use PRB as the normalized bandwidth of SL OLPC.   
As L3 -filtered SL RSRP reporting is preferred, a higher layer signaling could be used for SL-RSRP reporting, e.g., PC-5 RRC signaling or a new MAC CE, the signaling details could be up to RAN2.
[bookmark: _Toc20610383]For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH:
· [bookmark: _Toc20610384]UE receiving RS for SL-RSRP measurement reports a L3 filtered SL-RSRP 
· [bookmark: _Toc20610385]To resolve the problem of TX power fluctuation at the TX UE, down-select b/w the following two solutions:
i. [bookmark: _Toc20610386]The transmit power of the RS is indicated to UE receiving RS.
ii. [bookmark: _Toc20610387]Introduce additional restriction on transmit power change.
· [bookmark: _Toc20610388]All the power above is normalized with a PRB. 
· [bookmark: _Toc20610389]Higher layer signaling could be used for L3 filtered SL-RSRP reporting, e.g., PC-5 RRC signaling or a new MAC CE, the signaling details is up to RAN2.
For NR SL power control for PSCCH and PSSCH multiplexing option 3, an reply LS(R1-1903847) was received from RAN4 at RAN1#96bis meeting. From the LS, it can be seen that transient period is needed between symbols containing PSCCH and symbols not containing PSCCH if either the total transmit power or the power spectral density is different between the last symbol containing PSCCH and the following symbol. For PSCCH and PSSCH multiplexing option 3, either the total Tx Power or PSSCH EPRE would be different between the symbols containing PSCCH and the symbols only with PSSCH if PSCCH boosting was supported. So to avoid the transient period, we propose that power boosting for PSCCH is not supported for PSCCH and PSSCH multiplexing option 3.
[bookmark: _Toc21066][bookmark: _Toc24375][bookmark: _Toc20610390]For PSCCH and PSSCH multiplexing option 3, power boosting for PSCCH is not supported.
For power control of PSFCH, it could be an overkill to use RSRP based feedback to perform power control, especially for groupcast feedback. The simple power control rule defined for SL broadcast could be reused for PSFCH, e.g., the SL open-loop power control of PSFCH could be configured to use DL pathloss without RSRP feedback via SL.
[bookmark: _Toc20610391]For open-loop power control of PSFCH, the rule defined for SL broadcast should be reused.
For applying SL pathloss based open-loop power control to groupcast, it may require SL RSRP feedbacks from all the RX UEs in the group to the TX UE, and in a group, every UE could be a TX UE, so it would create high signaling overhead in the network. So the simple power control rule defined for SL broadcast could be reused for groupcast transmission, e.g., the SL open-loop power control of groupcast could be configured to use DL pathloss without RSRP feedback via SL.
[bookmark: _Toc20610392]For open-loop power control of groupcast, the rule defined for SL broadcast should be reused.

Conclusion
This paper concludes with the following observation and proposals.
Observation 1:	For groupcast with application layer session formation (e.g., platooning), the HARQ feedback control based on Tx-Rx distance is neither necessary nor intended.

Proposal 1:	Layer-1 destination ID and layer-1 source ID are derived from the upper layer destination ID and source ID, e.g., by taking the 8LSBs of upper layer ID’s. Upper layer ID updating mechanism as in LTE V2X is adopted to solve Layer-1 ID collision issue.
Proposal 2:	To support HARQ combination for broadcast, groupcast and unicast, L1 destination ID, HARQ process ID, RV, NDI and L1 source ID are always present in SCI.
Proposal 3:	L1 destination ID, HARQ process ID, RV, NDI and L1 source ID should be conveyed in SCI contents other than scrambled in CRC bits.
Proposal 4:	Only a single K value should be configured in a resource pool.
Proposal 5:	For PSSCH-to-HARQ feedback timing, K is the number of physical slots.
Proposal 6:	For sequence based PSFCH format, the frequency resources available for all PSFCH transmissions in a resource pool is the same as the frequency-domain resources of the resource pool.
Proposal 7:	Consider subchannel-based PSSCH-to-PSFCH mapping method with the following principles:
•	The PSFCH containing HARQ feedback should be within the subchannel(s) of its associated PSSCH
•	Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots, and CDM could be additionally considered if the PSFCH resource is insufficient.
•	The PSFCH resources within a subchannel should be divided into subgroups based on the number of PSSCH slots whose corresponding PSFCHs map on these PSFCH resources.
•	Make a one-to-one mapping between the PSFCH subgroups in a subchannel and the PSSCH resources with same sub-channel in different slots.
Proposal 8:	For the solution of PSFCH Tx/Tx collision issue, it is up to UE implementation which N PSFCH(s) should be transmitted.
Proposal 9:	For the solution of PSFCH Tx/Rx collision issue, it is up to UE implementation either TX or RX should be selected.
Proposal 10:	From RAN1 perspective, the following should be considered for group management supporting A/N feedback option 2.
•	As a groupcast receiver/responder, UE should know its own PSFCH resource ID to determine the PSFCH resources for A/N transmission
•	As a groupcast transmitter, UE should know all other in-group UEs occupied PSFCH resources to avoid DTX issue
•	PSFCH resource ID update procedure is needed to account UE’s joining/leaving, and the DTX issue during the ID update procedure should be considered.
Proposal 11:	For NACK-only feedback in groupcast, Rel-16 only supports the case where all the receiver UEs in the group share a PSFCH resource, with the same PSSCH/PSCCH-to-PSFCH mapping rule as for unicast.
Proposal 12:	For groupcast A/N feedback option 2, it is not supported in Rel-16 that all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission.
Proposal 13:	If both feedback options are specified for groupcast, the mixture of two options for the group is not supported.
Proposal 14:	The used communication range requirement for a PSSCH is implicit indicated by the L1 destination group ID in the SCI associated with the PSSCH.
Proposal 15:	CBG based HARQ feedback is not supported in Rel-16 V2X.
Proposal 16:	It is supported that the information of sidelink CSI-RS in associated PSSCH is indicated in SCI.
Proposal 17:	CQI/RI reporting is carried in MAC CE, and no information is needed in SCI to indicate the presence of CQI/RI reporting.
Proposal 18:	For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH:
•	UE receiving RS for SL-RSRP measurement reports a L3 filtered SL-RSRP
•	To resolve the problem of TX power fluctuation at the TX UE, down-select b/w the following two solutions:
i.	The transmit power of the RS is indicated to UE receiving RS.
ii.	Introduce additional restriction on transmit power change.
•	All the power above is normalized with a PRB.
•	Higher layer signaling could be used for L3 filtered SL-RSRP reporting, e.g., PC-5 RRC signaling or a new MAC CE, the signaling details is up to RAN2.
Proposal 19:	For PSCCH and PSSCH multiplexing option 3, power boosting for PSCCH is not supported.
Proposal 20:	For open-loop power control of PSFCH, the rule defined for SL broadcast should be reused.
Proposal 21:	For open-loop power control of groupcast, the rule defined for SL broadcast should be reused.
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