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Introduction
In RAN1#96bis meeting, the following agreements and work assumption for PHY procedures for NR sidelink are achieved [1]:
	Agreements:
· Confirm the following working assumption:
· Working assumption:
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· Note: RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet
· [bookmark: _Hlt5916026]Send LS to RAN2 to inform RAN1’s agreement on HARQ feedback for groupcast – draft LS to be prepared in R1-1905790 (Hanbyul, LGE),which is approved with final LS in R1-1905906
Agreements:
· In HARQ feedback for groupcast,
· When Option 1 is used for a groupcast transmission, it is supported 
· all the receiver UEs share a PSFCH
· FFS: a subset of the receiver UEs share a PSFCH
· FFS: all or a subset of receiver UEs share a pool of PSFCH.
· When Option 2 is used for a groupcast transmission, it is supported 
· each receiver UE uses a separate PSFCH for HARQ ACK/NACK.
· FFS: all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission
· FFS on which entity and how to allocate PSFCH resource to the receiver UE(s)
· FFS whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission
· Note: Each PSFCH is mapped to a time, frequency, and code resource.
Working assumption:
· Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast
· Support at least the use of TX-RX geographical distance
· FFS whether or not to additionally use L1-RSRP
Companies are encouraged to perform additional evaulations/analysis
Agreements:
· It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)
· N is configurable, with the following values
· 1
· At least one more value >1
· FFS details
· The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled
· HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool
Agreements:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission


In this contribution, we will further discuss these procedures, especially for the remaining FFS points.
HARQ procedure 
PSFCH resource in frequency/code domain
Each PSFCH is mapped to a time, frequency, and code resource, and it was agreed that the time gap between PSSCH and the associated PSFCH containing HARQ feedback is (pre-)configured and not signaled via PSCCH. Similar to the HARQ feedback timing, the SL HARQ feedback resource in frequency/code domain could be also determined without relying on explicit signaling in SCI, e.g., the resource in frequency/code domain is implicitly given by the associated PSSCH/PSCCH resource.
[bookmark: _Toc7752721][bookmark: _Toc28790][bookmark: _Toc1435]The frequency/code domain mapping of PSFCH containing HARQ feedback is implicitly determined by the associated PSSCH/PSCCH resource.
HARQ feedback for groupcast
As agreed at RAN1#96bis meeting, both option 1(NACK only) and option 2(ACK/NACK) are supported for the sidelink HARQ feedback from the receiver UEs to the transmitter UE when HARQ feedback is enabled for groupcast. And RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet. From our point of view, still, RAN2 is discussing whether the group management is feasible at AS layer, e.g., whether all receiver UEs in a group are visible to the Tx UE, and the feasibility of option 2 depends on the conclusion of the RAN2 discussion.
[bookmark: _Toc6740][bookmark: _Toc7752718][bookmark: _Toc13680]The feasibility of option 2 for groupcast HARQ feedback depends on the conclusion of RAN2’s discussion on group management.
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: _Toc7752722]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 PSFCH-to-PSSCH/PSCCH 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: _Toc7691][bookmark: _Toc7752723][bookmark: _Toc12296]For 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.
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 as we discussed above, for option 1, the mechanism of PSFCH resource allocation for unicast could be reused, and no explicit signaling in SCI is preferred for PSFCH resource allocation. For option2, it is still a problem on which entity and how to allocate dedicated PSFCH resources for each receiver, this may also related to the group management discussed in RAN2, but from RAN1’s perspective, it’s better to maintain the same SCI and SL grant DCI design for option 1 and option 2, i.e., no explicit signaling in SCI and SL grant DCI for PSFCH resources allocation for option 2. 
[bookmark: _Toc924][bookmark: _Toc5186][bookmark: _Toc7752724]For option 1 and option 2, it is supported that the information for PSFCH resource(s) allocation is not signaled in SCI or SL grant DCI.
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: _Toc18597][bookmark: _Toc1815][bookmark: _Toc7752725]A groupcast with HARQ feedback enabled does not use both option 1 and option 2 at the same time.
SI concludes to support the Tx-Rx distance and/or RSRP based SL HARQ feedback for groupcast and one WA is achieved for this. 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: _Toc7752719][bookmark: _Toc30457][bookmark: _Toc5117]For groupcast with application layer session formation (e.g., platooning), the HARQ feedback control based on Tx-Rx distance is neither necessary nor intended. 
As agreed at RAN1#96bis meeting, option 2(ACK/NACK) is supported for the sidelink HARQ feedback of groupcast transmission. For this option, group management is needed at AS layer in addition to the application layer group formation, and each receiver UE will use a separate PSFCH for HARQ ACK/NACK, as we discussed above, for session-based groupcast transmission, HARQ feedback control based on Tx-Rx distance and/or RSRP is neither necessary nor intended.
[bookmark: _Toc29882][bookmark: _Toc7752726]The groupcast HARQ feedback control based on Tx-Rx distance is only applied to NACK-only HARQ feedback.
HARQ combination and layer 1 IDs
As an outcome of the study, both layer-1 destination ID and layer-1 source ID could be conveyed in SCI. Meanwhile, RAN2 assumes that destination ID and source ID are provided by upper layer and visible to Layer 2. This is similar to LTE D2D/V2X, where Layer-2 source/destination IDs are provided by the upper layers, and its 8 LSBs is taken as Layer-1 destination ID (group ID) being included in the SCI to identify a D2D group. For NR V2X, similar mechanism 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: _Toc7752727]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.
[bookmark: _Toc939][bookmark: _Toc24792][bookmark: _Toc6764]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-mode 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. HARQ combination is also beneficial for broadcast transmission, and the additional IDs/information can be included to support HARQ combination for flexibility, e.g., flexible broadcast retransmission time and flexible time/frequency domain relationship between the initial transmission resource and retransmission resources.
[bookmark: _Toc30725][bookmark: _Toc7752728][bookmark: _Toc18700]L1 destination ID, HARQ process ID, RV, NDI and L1 source ID are always present in SCI for broadcast, groupcast and unicast.
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: _Toc7752729][bookmark: _Toc22730]CBG based HARQ feedback is not supported in Rel-16 V2X
[bookmark: _Toc82][bookmark: _Toc29400][bookmark: _Toc525]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: _Toc7752730]It is supported that the information of sidelink CSI-RS in associated PSSCH is indicated in SCI.
[bookmark: _Toc18244][bookmark: _Toc7752731][bookmark: _Toc16261]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 SI, to derive the SL pathloss at TX UE, RSRP reporting to the TX UE is supported. And it can be expected that the L3 filtered pathloss would be used to perform sidelink open loop power control. But it would be some problem 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, the Tx power of the signal transmitted by the Tx UE could be indicated to the RX UE, and the RX UE could perform the L3 filtering for pathloss basing on the indicated TX power and the measured RSRP. 
[bookmark: _Toc7752732][bookmark: _Toc10229][bookmark: _Toc10869]For the signal used for RX UE RSRP measurement, its TX power is also indicated to the RX UE.
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: _Toc7752733]For PSCCH and PSSCH multiplexing option 3, power boosting for PSCCH is not supported.
Conclusion
This paper concludes with the following observation and proposals.
Observation 1:	The feasibility of option 2 for groupcast HARQ feedback depends on the conclusion of RAN2’s discussion on group management.
Observation 2:	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:	The frequency/code domain mapping of PSFCH containing HARQ feedback is implicitly determined by the associated PSSCH/PSCCH resource.
Proposal 2:	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 PSFCH-to-PSSCH/PSCCH mapping rule as for unicast.
Proposal 3:	For 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 4:	For option 1 and option 2, it is supported that the information for PSFCH resource(s) allocation is not signaled in SCI or SL grant DCI.
Proposal 5:	A groupcast with HARQ feedback enabled does not use both option 1 and option 2 at the same time.
Proposal 6:	The groupcast HARQ feedback control based on Tx-Rx distance is only applied to NACK-only HARQ feedback.
Proposal 7:	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 8:	L1 destination ID, HARQ process ID, RV, NDI and L1 source ID are always present in SCI for broadcast, groupcast and unicast.
Proposal 9:	CBG based HARQ feedback is not supported in Rel-16 V2X
Proposal 10:	It is supported that the information of sidelink CSI-RS in associated PSSCH is indicated in SCI.
Proposal 11:	CQI/RI reporting is carried in MAC CE, and no information is needed in SCI to indicate the presence of CQI/RI reporting.
Proposal 12:	For the signal used for RX UE RSRP measurement, its TX power is also indicated to the RX UE.
Proposal 13:	For PSCCH and PSSCH multiplexing option 3, power boosting for PSCCH is not supported.
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