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Introduction
In RAN1 #98bis, some progresses for the HARQ procedures for NR sidelink was made as follows [1]:
Agreement:
For PSSCH-to-HARQ feedback timing, K is the number of logical slots (i.e. the slots within the resource pool)

Working assumption:
For TX-RX distance-based HARQ feedback for groupcast Option 1,
Zone is (pre-)configured with respect to geographical area, and Zone ID associated with TE UE’s location is indicated by SCI.
Details FFS
Note: this does not intend to impact the discussion on the zone based resource allocation.

Agreement:
· For the communication range requirement for TX-RX distance-based HARQ feedback, explicit indication in the 2nd stage SCI is used.
· FFS details

Working assumption:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.

After some email discussions, some remained issues are additionally agreed as follows:
Working assumption in [98b-NR-19]:
A single value of K is (pre-)configured in a resource pool.
K=3 is supported in addition to K=2.

Agreements in [98-NR-20]:
For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.

Agreements in [98-NR-21]:
· For implicit mechanism for PSFCH resource determination,
· Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots
· For implicit mechanism for PSFCH resource determination,
· In a resource pool, one or multiple PSFCH candidate resources are determined from the starting sub-channel index and slot index used for the corresponding PSSCH
· Within the determined PSFCH candidate resources, PSFCH resource for actual transmission is selected based on at least the following parameters
· For unicast and groupcast HARQ feedback Option 1,
· FFS: L1-source ID (i.e., the ID of TX UE) indicated by SCI
· For groupcast HARQ feedback Option 2,
· member ID (i.e., the “identifier” agreed in RAN1#97 to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback)
· FFS: L1-source ID (i.e., the ID of TX UE) indicated by SCI
· 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).
· This (pre)configuration includes the case where all the frequency resources in a resource pool are available for the actual PSFCH transmission.

This contribution gives some views about the current and potential issues on procedures for sidelink, mainly for HARQ procedures.
Views on the existing issues
In the following section we give our views on HARQ procedure.
Issues on HARQ timing
The latency is the one of the key performances to give discrimination of service using 5G to LTE. It becomes more important for vehicular communication, with the high relation with the safety requirements. On the other hand, TDD is the major operating mode in NR and the configuration of resource area to make uniformly spread is highly preferred that it can give minimum worst-case latency within some pre-configured ratio of resource occupation. The major demerit of frequent exchange of D/U is loss of resources by GP, however, in sidelink any RP has GP inside each slot, regardless of its continuity. That is, comb-like configuration among RPs for isolated UE groups can be frequent situation to give good latency performance in network supporting mixed-layer of services based on the network slicing, and if some service has configured to consume lower than half occupancy of resources, then there will be no consecutive slots in the RP for that case.
Proposal 1: K=1 is additionally supported for the HARQ feedback timing.
Alt. 1-1: The RP is operated as K=1 when K=2 is configured and there is no consecutive slots in the RP configuration.
Issues on HARQ resource indication
Although the size 4, 5, 6 are FFS, it is agreed that 10 is regarded as the minimum number of RB in a sub-channel and PSFCH is 1RB. That is, at least 10 independent PSFCH can be FDMed in a sub-channel of a slot. In practical, the guard band is required between PSFCHs occupied by different UE since they are asynchronized. 
Proposal 2: The FDMed PSFCHs for different UEs have gap of at least 1 RB.
Proposal 3: Use the following as the index of RB (in the starting sub-channel) for each FDMed PSFCHs for the unicast and groupcast Option 1.
Option 3-1.  where  is the number of RB in a subchannel,  is the logical slot distance of the corresponding PSSCH, and  is the (pre-)configured HARQ feedback timing, and  is the PSFCH period.
Option 3-2. .
Option 3-3.  when the sub-channel with lower than 8 RBs are not supported.
On the other hand, the groupcast Option 2 is beneficial to allocate multiple PSFCH resources. In this case, we suggest the following.
Proposal 4: Use the following as the index of RB (in the starting sub-channel) for each FDMed PSFCHs for the groupcast Option 2.
	Option 4-1. Using Option 3-1, , where , , , and  are same with Proposal 3 and  is an integer satisfying .
Option 4-2. Using Option 3-2, , where  is an integer satisfying .
Option 4-3. Using Option 3-3, , where  is an integer satisfying .
[bookmark: _GoBack]If the number of additional PSFCHs are too short, then some method using resource sharing for groupcast can be considered, for example all UEs using groupcast Option 2 can share RBs of index  with . Figure 1 shows an example of Proposal 3 and 4, with =4 and =22. Note that 22 is just for the example and not a specified value.
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Figure 1. An example of PSFCH FDM
Issues on PSFCH multiplexing
For the overlapped PSFCH resource of Tx/Rx (Case 1), we suggest the following.
Proposal 5: HARQ feedback messages to be received but not by choosing Tx are regarded as NACK.
Proposal 6: The priority rule after PSCCH priority indication is on UE implementation.
We suggested in [2] that the cast type as a rule since not sending is generally regarded as NACK, and (2) is only exception so that it may cause high-layer packet loss. After that we suggested the rule choosing by the number of surplus retransmissions. However, both are related with only the efficiency and can be solved by implementation.
Other potential issues
We see that some untreated issues about the HARQ procedures still need to be discussed before the end of Rel. 16. The first is CBG-related and second is multiplexing of RP and S-SSB as proposed in [2].
CBG-based HARQ feedback
Note that sending multiple HARQ feedback is generally supported in a PSFCH, and for small  and large , there exists large spaces between FDMed neighbor PSFCHs. Since PSFCHs by same Tx UE don’t require guard band, there can be  RBs that can be allocated when we follow Proposal 3.
Observation 7: Studying the usage of surplus RBs in PSFCH symbol for single Tx UE PSFCH using CBG-based HARQ feedback may be beneficial, to adopt in Rel.17.
Multiplexing with S-SSB
It is agreed that the S-SSB is transmitted with all the symbols in a slot except GAP, laying on 11RB. The period is 160ms and multiple S-SSB can be transmitted in one period. The maximum ratio of slots containing S-SSB is about 1% (1/160 or 2/160) in FR1, and 5% (32/640) in FR2.
Determining the transmission of S-SSB can be later than the configuration of RP, because of the triggering condition. So in general, S-SSB cannot help laying on the pre-configured RP region. The PSCCH and PSSCH can avoid transmitting on the S-SSB region successfully, however, it may cause collision between S-SSB and PSFCH when implicit indication of PSFCH is configured. We give some potential solutions for this issue.
Proposal 8: Any other signals is not transmitted using S-SSB region.
Proposal 9: To resolve collision of PSFCH and S-SSB, followings are to be considered:
	Option 9-1: HARQ is always disabled for TBs delivered on the PSSCH with associated PSFCH is on S-SSB.
	Option 9-2: All the undelivered HARQ feedbacks by S-SSB collision are regarded as NACK.
	Option 9-3: Associated PSFCH is delayed with K (slot offset for the PSSCH-to-HARQ feedback timing) slots.
	Option 9-4: Adopt K+1 offset temporarily for all PSSCHs within K slots before S-SSB.
	Option 9-5: All the slots containing S-SSB is excluded from the logical slots of the configured RP. 
	Option 9-6: Frequency resources containing S-SSB is not configured for the actual use.
Summary
Following is the summary of our observations and proposals. 
Proposal 1: K=1 is additionally supported for the HARQ feedback timing.
Alt. 1-1: The RP is operated as K=1 when K=2 is configured and there is no consecutive slots in the RP configuration.
Proposal 2: The FDMed PSFCHs for different UEs have gap of at least 1 RB.
Proposal 3: Use the following as the index of RB (in the starting sub-channel) for each FDMed PSFCHs for the unicast and groupcast Option 1.
Option 3-1.  where  is the number of RB in a subchannel,  is the logical slot distance of the corresponding PSSCH, and  is the (pre-)configured HARQ feedback timing, and  is the PSFCH period.
Option 3-2. .
Option 3-3.  when the sub-channel with lower than 8 RBs are not supported.
Proposal 4: Use the following as the index of RB (in the starting sub-channel) for each FDMed PSFCHs for the groupcast Option 2.
	Option 4-1. Using Option 3-1, , where , , , and  are same with Proposal 3 and  is an integer satisfying .
Option 4-2. Using Option 3-2, , where  is an integer satisfying .
Option 4-3. Using Option 3-3, , where  is an integer satisfying .
Proposal 5: HARQ feedback messages to be received but not by choosing Tx are regarded as NACK.
Proposal 6: The priority rule after PSCCH priority indication is on UE implementation.
Observation 7: Studying the usage of surplus RBs in PSFCH symbol for single Tx UE PSFCH using CBG-based HARQ feedback may be beneficial, to adopt in Rel.17.
Proposal 8: Any other signals is not transmitted using S-SSB region.
Proposal 9: To resolve collision of PSFCH and S-SSB, followings are to be considered:
	Option 9-1: HARQ is always disabled for TBs delivered on the PSSCH with associated PSFCH is on S-SSB.
	Option 9-2: All the undelivered HARQ feedbacks by S-SSB collision are regarded as NACK.
	Option 9-3: Associated PSFCH is delayed with K (slot offset for the PSSCH-to-HARQ feedback timing) slots.
	Option 9-4: Adopt K+1 offset temporarily for all PSSCHs within K slots before S-SSB.
	Option 9-5: All the slots containing S-SSB is excluded from the logical slots of the configured RP. 
	Option 9-6: Frequency resources containing S-SSB is not configured for the actual use.
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