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Introduction
The following sidelink physical layer procedures are identified to be supported as in the WID of 5G V2X [1]:
	Sidelink physical layer procedures as per the study outcome
· HARQ procedures [RAN1, RAN2]
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.
· Power control [RAN1, RAN2]



In this contribution, we will further discuss these procedures basing on the outcome of the SI and the WID.
Discussion
HARQ procedures
HARQ combination and layer 1 information
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.
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.
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.
Proposal 2:  L1 destination ID, HARQ process ID, RV, NDI and L1 source ID are always present in SCI for broadcast, groupcast and unicast.
SL HARQ feedback resource in frequency domain
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 domain could be also determined without relying on explicit signaling in SCI, e.g., the resource in frequency domain is implicitly given by the associated PSSCH resource.
Proposal 3:  The frequency domain mapping of PSFCH containing HARQ feedback is implicitly determined by the associated PSSCH resource.
Indication to gNB for SL TB retransmission in mode 1
For NR unicast/groupcast in mode 1, it is supported that at least the Tx UE sends an indication to gNB to indicate the need for retransmission. In our point of views, the transmitter UE should be the only UE sending the indication to gNB, since there are following issues if the receiver UE is additionally allowed to send the indication to gNB. 
1) The receiver UE may be out of coverage, or in idle/inactive state on Uu link. For all these cases, the receiver UE has no way to send the indication to the scheduling gNB via Uu.
2) In case both the receiver UE and the transmitter UE are served by the same gNB, besides the grant DCI to the transmitter, additional L1 signaling and protocol are needed for gNB to schedule UL resources for the receiver UE’s transmission of  indication.
3) For groupcast transmission, the signaling overhead would be huge if all the group receivers could send SR/BSR to gNB for a SL TB retransmission.
As an agreement, SL HARQ A/N is not supported as the indication to gNB. The next candidate of the indication is SR/BSR. Although the design and potential enhancement of SR/BSR should be led by RAN2, it should be further considered, from RAN1’s perspective, whether sending SR/BSR to gNB to indicate a need of SL TB retransmission would meet the latency requirement. From our point of view, to support low latency services, gNB can also allocated re-transmission resource(s) to the Tx UE in mode 1 when it indicates to the Tx UE the initial transmission resource. If the initial transmission fails, the Tx UE could use the retransmission resources without sending SR/BSR to gNB. The allocation of re-transmission resource(s) to reduce the latency should be considered for all the mode 1 allocation mechanisms (e.g., SPS SL grant and dynamic SL grant). Some retransmission resources may be wasted if the Tx UE gets an ACK from all the Rx UEs before all the allocated resources are used. In this case, certain enhancement can be considered to improve the resource efficiency, e.g., the Tx UE could send information to gNB to release the remaining retransmission resources.
Proposal 4: For unicast in mode 1, the gNB allocates initial transmission resource and one or more retransmission resources of a SL TB via dynamic grant/SPS grant. 
· Tx UE could send indication to gNB to release scheduled SL retransmission resources that are unused.
HARQ feedback for groupcast
The WA in SI for groupcast feedback provides the following two options:
	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
· FFS applicability of option 1 and option 2 – this part is particularly relevant to confirm (or not) the working assumption


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. No mention it is still a problem how to allocate dedicated PSFCH resources for each receiver, which may require special design in the SL grant DCI format and SCI format. Still, RAN2 is discussing whether all receiver UEs in a group are visible to the Tx UE. The feasibility of option 2 may depend on the conclusion of the RAN2 discussion.
Observation 1: The feasibility of option 2 is not clear.
· It depends on whether all receiver UEs in a group are visible to the Tx UE at AS layer, which is still discussed in RAN2.
· It is still a question how to allocate dedicated PSFCH resource for each receiver UE.
Proposal 5:  For SL HARQ feedback in groupcast, only option 1 (HARQ-NACK only) should be supported. 
SI concludes to support the Tx-Rx distance/RSRP based SL HARQ feedback for groupcast, i.e., only the group member whose location is within the required Tx-Rx distance or whose measured RSRP is above a threshold could send a feedback to Tx UE, and as mentioned in the agreement, the feature could be disabled/enabled. 
	Agreements:
· For sidelink groupcast, it is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback.
· Details to be discussed during WI phase, including whether the information on TX-RX distance is explicitly signaled or implicitly derived, whether/how this operation is related to resource allocation, accuracy of distance and/or RSRP, the aspects related to “and/or”, etc.
· This feature can 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, 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.
Proposal 6:  For groupcast with application layer session formation (e.g., platooning), the HARQ feedback control based on Tx-Rx distance and/or RSRP should be disabled. 
As for the down-selection between Tx-Rx distance based control and RSRP-based control, we prefer the RSRP based control, with the following reasons. 
· [bookmark: _GoBack]It is observed from our simulation results, as shown in Fig. 1, that RSRP based feedback and the Tx-Rx distance based feedback have similar PRR performance for periodic traffic. The corresponding simulation assumptions are given in the Annex. The similar conclusion can be observed for aperiodic traffic [2].
· To calculate the Tx-Rx distance, the location information of both the Tx UE and the Rx UE should be available. But GNSS may become not reliable in some scenarios, and TX-RX distance based feedback for groupcast is not feasible for these scenarios. On the other hand, RSRP threshold based mechanism does not have this restriction.
· Although location information is broadcast as a BSM, but to prevent potential security threats such as revealing of the moving route, these messages may be supported with confidential at application layer. And TX-RX distance based mechanism requires to broadcast UE’s location information in SCI without encryption. Form this point view, RSRP based mechanism doesn’t have such security threat.
[image: ]
Fig. 1 Distance based feedback vs. RSRP based feedback
Proposal 7:  For sidelink groupcast, it is supported to use RSRP to decide whether to send HARQ feedback.
CBG based HARQ 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.
Proposal 8: CBG based HARQ feedback is not supported in Rel-16 V2X.
CSI acquisition
As identified in the WID, the following issues should be further studied in the WI:
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.
As for which sidelink signal is used for CSI acquisition, a SL RS should be designed for NR sidelink CSI measurement for multi-rank PSSCH transmission. This RS should be transmitted along with PSSCH and should not be the DMRS of PSSCH. 
Proposal 9:  SL RS other than PSSCH DMRS for CSI acquisition should be designed on sidelink to support unicast multi-rank PSSCH transmission.
Conclusion
This paper concludes with the following observations and proposals.
Observation 1: The feasibility of option 2 is not clear.
· It depends on whether all receiver UEs in a group are visible to the Tx UE at AS layer, which is still discussed in RAN2.
· It is still a question how to allocate dedicated PSFCH resource for each receiver UE.
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:  L1 destination ID, HARQ process ID, RV, NDI and L1 source ID are always present in SCI for broadcast, groupcast and unicast.
Proposal 3:  The frequency domain mapping of PSFCH containing HARQ feedback is implicitly determined by the associated PSSCH resource.
Proposal 4: For unicast in mode 1, the gNB allocates initial transmission resource and one or more retransmission resources of a SL TB via dynamic grant/SPS grant. 
· Tx UE could send indication to gNB to release scheduled SL retransmission resources that are unused.
Proposal 5:  For SL HARQ feedback in groupcast, only option 1 (HARQ-NACK only) should be supported.
Proposal 6:  For groupcast with application layer session formation (e.g., platooning), the HARQ feedback control based on Tx-Rx distance and/or RSRP should be disabled. 
Proposal 7:  For sidelink groupcast, it is supported to use RSRP to decide whether to send HARQ feedback.
Proposal 8: CBG based HARQ feedback is not supported in Rel-16 V2X.
Proposal 9:  SL RS other than PSSCH DMRS for CSI acquisition should be designed on sidelink to support unicast multi-rank PSSCH transmission.
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Annex. Simulation assumptions
Table 1: Simulation Assumptions for groupcast
	Parameter
	value

	Deployment
	Freeway

	UE drop
	Option A
-	Vehicle type distribution: 100% vehicle type 2.
-	Clustered dropping is not used.
-	Vehicle speed is 140 km/h in all the lanes for the highway scenario

	Carrier frequency
	6GHz

	Bandwidth 
	20MHz

	Subcarrier spacing
	15KHz

	[bookmark: OLE_LINK1]Traffic model
	Periodic traffic model

	Periodic Traffic model
	Model 2 (medium traffic intensity)
-	Inter-packet arrival time: 50 ms
-	Packet size: 1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8
-	Latency requirement: 10 ms
-	50% Vehicle UEs transmit data

	MCS
	16QAM, coderate 0.44 for 800Bytes and 0.667 for 1200Bytes

	Transmission number
	2

	Channel model
	As defined in 37.885

	Receiver algorithm
	MMSE-IRC

	Number of Tx/Rx antenna elements for vehicle UE
	2Tx/4Rx for 6 GHz

	Antenna model for vehicle UE
	Option 1
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