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Introduction
In RAN#83, a Rel-16 work item on NR V2X was approved [1]. One of the objectives of the NR V2X WI is to specify sidelink physical layer procedures as per the study outcome.
	· 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 document, we share our views on a few aspects of physical layer procedures for NR sidelink.
Discussion
Layer-1 IDs
The following was agreed in RAN1 NR AH 1901,
	Agreements:
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID
· FFS size of Layer-1 destination ID
· The following additional information can be included in SCI
· Layer-1 source ID
· FFS how to determine Layer-1 source ID
· FFS size of Layer-1 source ID
· HARQ process ID
· NDI
· RV
· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)


Layer-1 IDs in SCI
If both layer-1 destination ID and layer-1 source ID are included in SCI, a layer-1 ID has to be a short integer with very limited bit width, e.g. 8 bits. Furthermore, since any “destination UE” can also be a “source UE”, the same definition of layer-1 ID should be applied to both layer-1 destination ID and layer-1 source ID, at least for unicast. 
Proposal 1: Each UE is indicated a layer-1 ID from higher layers.
· The size of layer-1 ID is [8] bits.
· For unicast, groupcast and broadcast, the source layer-1 ID filed in SCI is set to the layer-1 ID of the transmitter UE.
· For unicast, the destination layer-1 ID field is set to the layer-1 ID of the receiver UE.
Collision of layer-1 IDs
Given the limited bit width, it is very difficult to ensure that the layer-1 ID is always unique among a number of UEs which may communicate with each other. On the other hand, the layer-2 ID should be unique among all UEs, e.g. see [2] where it is stated that “any potential clash of "Group" L2 IDs assigned by different V2X applications is resolved within the application”.
In case of collision of layer-1 IDs, there should be some means for a receiver UE to filter out PSSCH transmission(s) not intended for it. One may argue that the collision can be anyway resolved at the MAC layer with the source and destination layer-2 IDs so the collision is not an issue. However, the layer-2 IDs are contained in the MAC header and are unknown to a receiver UE before the PSSCH is successfully decoded. Therefore, collision of layer-1 IDs may result in HARQ-combining a PSSCH not intended for the receiver UE with a previously stored PSSCH.
Proposal 2: Specify mechanisms to minimize the impact of layer-1 ID collision.
Layer-1 ID generation
The layer-1 ID should be derived from the corresponding higher layer (e.g. layer-2) ID, in order to simplify the mapping of IDs across layers. There are a few ways to derive the layer-1 ID: 
· Alt 1: Use a hashing function to calculate the layer-1 ID taking the layer-2 ID as input.
· Alt 2: Truncate the layer-2 ID (e.g. take the 8 LSBs of the layer-2 ID as was done in LTE D2D).
· Alt 3: Use a separate layer-1 ID space respectively for unicast, groupcast and broadcast (or at least for unicast and groupcast).
Among the three alternatives we slightly prefer Alt 3 because it gives a lower probability of layer-1 ID collision. Note that with Alt 2 and Alt 3, the value or value ranges of the layer-1 ID cannot be used to indicate the cast-type; the same can however be achieved by Alt 1, if carefully designed. Furthermore, Alt 1 and Alt 2 have another shortcoming that they may map two layer-2 IDs allocated to the UE (assuming the UE can be allocated multiple layer-2 IDs, same as in LTE V2X) to the same layer-1 ID, which may be an issue if the two layer-2 IDs are intended for two parallel unicast sessions, i.e. the UE when receiving an SCI intended for the layer-1 ID may not know which unicast session the corresponding PSSCH is scheduled for.
Proposal 3: Layer-1 ID is derived from layer-2 ID, using one of the following alternatives:
· Alt 1: Use a hashing function to calculate the layer-1 ID taking the layer-2 ID as input.
· Alt 2: Truncate the layer-2 ID (e.g. take the 8 LSBs of the layer-2 ID as was done in LTE D2D).
· Alt 3: Use a separate layer-1 ID space respectively for unicast, groupcast and broadcast (or at least for unicast and groupcast).
HARQ feedback
Maximum group size
As indicated in [2], a groupcast session is established via higher layer message exchanges, and it is up to the higher layers to determine the members of a group. However, in case HARQ-ACK feedback is enabled for groupcast, the available HARQ-ACK resources at the physical layer may pose a restriction on the size of the group. Therefore, the higher layers (e.g. application layer, or V2X layer) may have to know the maximum group size supported by the AS layer. On the other hand, it is crucial that the maximum group size is not fully coupled with the available HARQ-ACK resources on the sidelink which themselves may be time-varying anyway, depending on a lot of factors, e.g. channel busy ratio, traffic models, resource pool size, etc.
Proposal 4: The maximum group size, if defined, is made available to the higher layers (e.g. application layer, or V2X layer) of the transmitter UE before establishment of any group for groupcast.
· FFS how the maximum group size is determined (e.g. pre-defined, (pre-) configured, or dynamically derived by the AS layer, etc.).
Proposal 5: The number of receiver UEs in a group for groupcast is not hard-limited by the number of physical layer HARQ-ACK resources.
HARQ feedback transmission
Regarding groupcast, another leftover issue in the SI phase is how to move forward with the following working assumptions made in RAN1 NR AH 1901.
	Working assumption:
	When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
o	Option 1: Receiver UE transmits only HARQ NACK
o	Option 2: Receiver UE transmits HARQ ACK/NACK
	FFS applicability of option 1 and option 2 – this part is particulary relevant to confirm (or not) the working assumption


Option 1 is broadcast-like, with some level of support for ARQ. The problem is that the transmitter UE cannot distinguish between the case of successful reception of both the PSCCH and the PSSCH and the case of failure to detect the PSCCH, and it does not retransmit the PSSCH in either case. Therefore, the HARQ feedback mechanism does not support reliability at physical layer (and MAC layer). Note that, unlike in unicast, it is much more difficult to support reliability at higher layers (i.e. application layer in this case) for groupcast, which means the use cases for Option 1 are quite limited.
Option 2 provides full HARQ-ACK, at the expense of much more resources required for PSFCH transmissions. One unclear aspect of this option is whether a receiver UE has to “retransmit” the PSFCH if it already successfully received the initial transmission or any previous retransmission of a TB. If the answer to this question is “yes”, the spectral efficiency of HARQ feedback would be very poor especially in the case of large group size.
Proposal 6: Regarding HARQ feedback for groupcast, further study the following:
· Use cases of Option 1.
· Spectral efficiency of Option 2 in the case of large group size.
CSI acquisition
For CSI acquisition in sidelink unicast, one remaining issue is whether to confirm the following WA made in RAN1#96 during SI phase.
	Working assumption:
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
· Discuss details during WI phase


Regarding the WA on enabling and disabling CSI reporting by configuration, e.g. via RRC signalling, it should be clarified that such configuration should be aligned for the transmitter UE and the receiver UE. Otherwise, as CSI report is transmitted in PSSCH, CSI-receiving UE may not be aware of whether there is CSI rate matched around data (or puncture the data) or only data and this may lead to decoding failure. Besides enabling/disabling configuration, similar sidelink CSI triggering mechanism can be reused from Rel-15 NR, e.g. CSI report trigger indication in SCI.
Proposal 7: In sidelink unicast, configuration of enabling/disabling CSI report should be aligned for the transmitter UE and the receiver UE.
Conclusion
In this contribution, we discuss some issues on physical layer procedures in NR sidelink, and make the following proposals:
Proposal 1: Each UE is indicated a layer-1 ID from higher layers.
· The size of layer-1 ID is [8] bits.
· For unicast, groupcast and broadcast, the source layer-1 ID filed in SCI is set to the layer-1 ID of the transmitter UE.
· For unicast, the destination layer-1 ID field is set to the layer-1 ID of the receiver UE.
Proposal 2: Specify mechanisms to minimize the impact of layer-1 ID collision.
Proposal 3: Layer-1 ID is derived from layer-2 ID, using one of the following alternatives:
· Alt 1: Use a hashing function to calculate the layer-1 ID taking the layer-2 ID as input.
· Alt 2: Truncate the layer-2 ID (e.g. take the 8 LSBs of the layer-2 ID as was done in LTE D2D).
· Alt 3: Use a separate layer-1 ID space respectively for unicast, groupcast and broadcast (or at least for unicast and groupcast).
Proposal 4: The maximum group size is made available to the higher layers of the transmitter UE before group establishment.
· [bookmark: _GoBack]FFS how the maximum group size is determined (e.g. pre-defined, (pre-) configured, or dynamically derived by the physical layer, etc.).
Proposal 5: The number of receiver UEs in a group is not limited by the number of physical layer HARQ-ACK resources.
Proposal 6: Regarding HARQ feedback for groupcast,
· Support at least Option 2.
· Further study the performance difference between Option 1 and the higher layer based groupcast in LTE V2X.
Proposal 7: In sidelink unicast, configuration of enabling/disabling CSI report should be aligned for the transmitter UE and the receiver UE.
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