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Introduction
In this document, we share our views on a few remaining issues on physical layer procedures for NR sidelink.
Discussion
Determination of PSFCH resource index
The following was agreed in RAN1#100bis-e,
	Agreements: 
One SCI format (referred to as 2nd SCI format B) is defined as follows:
· This format does not include Zone ID or Communication range requirement.
· This format is used when the following HARQ operations are in use 
· No HARQ feedback
· HARQ-ACK information includes ACK or NACK
· FFS: how to determine M_ID in the equation for the PSFCH resource index 
· Option 1: Based on L1 ID(s)
· Option 2: An explicit indication in SCI
· FFS: HARQ-ACK information includes only NACK


Regarding the above yellow highlighted FFS, in our understanding Option 2 (“An explicit indication in SCI”) is not an option to consider, because for groupcast, there can be multiple RX UEs for a single transmission of PSCCH/PSSCH, and each of these RX UEs has a (unique) group member UE ID (“M_ID”), and so the SCI cannot carry all of these M_IDs (in fact, even if the SCI can carry all of these M_IDs with reasonable SCI size, there has not been any mechanism for each RX UE to identify its own group member UE ID in SCI). In our view for each pair of (SRC ID, DST ID) for which the UE is requested by higher layers to receive PSCCH/PSSCH, the higher layer should be able to optionally associate a M_ID value to this pair of (SRC ID, DST ID), which can then be used by the physical layer to determine the PSFCH resource index.
Proposal 1: For each pair of (SRC ID, DST ID) for which the physical layer is requested by the higher layers to receive PSCCH/PSSCH, the higher layers optionally indicates an M_ID value associated to this pair of (SRC ID, DST ID), and the associated M_ID is then used by the physical layer to determine the PSFCH resource index.

Slot(s) associated with the PSFCH slot
Regarding the determination of PSFCH candidate resources, the following was agreed in RAN1,
	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 highlighted part, the following text was captured in specs,
	16.3	UE procedure for reporting HARQ-ACK on sidelink 
[…]
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 .  
[…]


Based on current specs,  slot(s) are associated with a PSFCH slot which has PSFCH resources, where  represents the configured period of PSFCH, and the associated slot(s) are indexed with . Accordingly, e.g. for a PSSCH reception with the last slot in slot , UE has to determine the value of  for slot , to determine the candidate PSFCH resources as specified.
The corresponding text on determining PSFCH time domain resource is quoted as follows,
	16.3	UE procedure for reporting HARQ-ACK on sidelink 
[…]
If a UE receives a PSSCH in a resource pool and a ZYX field in a SCI format 02 scheduling the PSSCH reception indicates to the UE to report HARQ-ACK information for the PSSCH reception [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. The UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception.
[…]


The highlighted sentence specifies that for a PSSCH reception with the last slot in slot , UE is able to determine the corresponding PSFCH slot, while, from our perspective, it is ambiguous on how the UE determines  which is the inner index within the configured periodicity  for PSFCH for PSSCH reception in slot  based on current description. Meanwhile, the agreements for resource allocation mode 2 in RAN1#100-e revealed that the association between PSSCH slots and PSFCH slot depend on both  and MinTimeGapPSFCH as follows. 
	Agreements:
· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation


Hence, we propose to further clarify the association between PSSCH slot(s) and a PSFCH slot, and accordingly the time gap ‘a’ in the agreement above would be easy to be defined.
A TP is provided below for sub-clause 16.3 in TS 38.213.
	16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
[bookmark: _GoBack]A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled.  
A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321].
If a UE receives a PSSCH in a resource pool and a ZYX field in a SCI format 0_2 scheduling the PSSCH reception indicates to the UE to report HARQ-ACK information for the PSSCH reception [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. A PSFCH slot  is associated with  consecutive slots starting from ,  is determined by [6, TS 38.214] and  is provided by periodPSFCHresource.The UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception.   
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 expects that  is a multiple of . 
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 associated with the starting sub-channel of the corresponding PSSCH 
-	 and the  PRBs are associated with one or more sub-channels from the  sub-channels of the corresponding PSSCH
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission in response to a PSSCH reception, as  where  is a physical layer source ID provided by SCI format 0_2 [5, TS 38.212] scheduling the PSSCH reception,  is zero or  is the identity of the UE receiving the PSSCH as indicated by higher layers.


Conclusion
In this contribution, we discuss some remaining issues on physical layer procedures for NR sidelink, and provide corresponding proposal/TP.
Proposal 1: For each pair of (SRC ID, DST ID) for which the physical layer is requested by the higher layers to receive PSCCH/PSSCH, the higher layers optionally indicates an M_ID value associated to this pair of (SRC ID, DST ID), and the associated M_ID is then used by the physical layer to determine the PSFCH resource index.
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