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Introduction
The Release-16 NR V2X specifications were approved in Dec. 2019 [1]. There are still some remaining tasks for NR V2X, which were identified in [2].

In this contribution, we discuss the details on some of the identified remaining tasks, including sidelink power control, PSFCH candidate resource determination, group size restriction for groupcast HARQ feedback option 2, Tx-Rx distance calculation and second stage SCI formats for groupcast HARQ feedback options. 
Discussion
Sidelink Power Control
In LTE V2X, the EPRE of PSCCH is 3 dB more than that of PSSCH so as to increase PSCCH coverage. However, such PSCCH power boosting is not applicable to NR V2X. 

It was agreed [3] that the total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot. In PSCCH and PSSCH multiplexing option 3, if PSCCH has power boosting, then the EPRE of PSSCH resources in the same symbol as PSCCH should be decreased to maintain constant symbol transmit power. The power reduction on these PSSCH resources leads to PSSCH decoding performance degradation. Furthermore, it is possible that the transmit power for PSCCH after its power boosting already exceeds the transmit power constant, especially when PSCCH occupies most of the frequency resources in a sub-channel. Hence, the power boosting on PSCCH should not be supported. 

Proposal 1: Power boosting on PSCCH is not supported.

It was agreed [4] that sidelink CSI-RS uses a subset of NR Uu CSI-RS time-frequency/CDM resource mapping patterns for its resource mapping. The CSI-RS does not appear in every PSCCH/PSSCH symbol. To keep the same sidelink transmit power over all the symbols used for PSCCH/PSSCH transmissions in a slot, the sidelink CSI-RS should use the same EPRE as the sidelink data. The similar solution is applicable to sidelink PT-RS. 

Proposal 2: Power boosting on sidelink CSI-RS and sidelink PT-RS is not supported.

PSFCH Candidate Resource Determination
It was working assumption [5] for a Rx UE to determine its PSFCH resource from a set of PSFCH candidate resources. Furthermore, it was agreed [4] to determine a set of PSFCH candidate resources from the starting sub-channel index and slot index used for the corresponding PSSCH. One open issue is for a PSSCH occupying multiple sub-channels, the candidate PSFCH resources are the set of PRBs associated with one of the following two options: 1). the starting sub-channel and slot used for PSSCH; 2). the sub-channel(s) and slot used for PSSCH. 

It is known that only a single PSFCH resource is required for unicast and groupcast feedback option 1, where this PSFCH resource is shared by all the Rx UEs for groupcast feedback option 1. Subsequently, it is enough to allocate a small set of candidate PSFCH resources. It is preferable to let the candidate PSFCH resources be the set of PRBs associated with the starting sub-channel and slot used for PSSCH. This simplifies Tx UE’s PSFCH reception, as it only needs to detect PSFCH over a small set of candidate PSFCH resources.

On the other hand, multiple PSFCH resources are required for groupcast feedback option 2, where the number of used PSFCH resources is equal to the number of Rx UEs in the group. Subsequently, it is necessary to allocate a large set of candidate PSFCH resources. Hence, it is beneficial to let the candidate PSFCH resources be the set of PRBs associated with all the sub-channels and slot used for PSSCH. The increased set of candidate PSFCH resources not only reduces the chance of PSFCH collision, but also allows to support the groupcast feedback option 2 for a large group by using multiple sub-channels for PSSCH transmissions.   

Proposal 3: For a PSSCH in unicast and groupcast feedback option 1, the candidate PSFCH resource is the set of PRBs associated with the starting sub-channel and slot used for that PSSCH; For a PSSCH in groupcast feedback option 2, the candidate PSFCH resource is the set of PRBs associated with all the sub-channels and slot used for that PSSCH. 

Group Size Restriction for Groupcast HARQ Feedback Option 2
Based on the above proposal, the number of candidate PSFCH resources for groupcast feedback option 2 is proportional to the number of sub-channels used for PSSCH. The more sub-channels of a PSSCH, the more candidate PSFCH resources, and hence the larger group size supported with groupcast feedback option 2. In other words, the supported group size for groupcast HARQ feedback option 2 varies, depending on the corresponding PSSCH resources. Therefore, we do not need to have an explicit group size restriction for groupcast feedback option 2.  

Proposal 4: No explicit group size restriction is imposed on groupcast HARQ feedback option 2. 

Tx-Rx Distance Calculation
It was agreed [3] that at least for groupcast HARQ feedback option 1, i.e., HARQ-NACK only, the Tx-Rx distance-based HARQ feedback is supported. The calculation of Tx-Rx distance is facilitated by Tx UE transmitting its location information, in terms of zone ID, via second stage SCI. Each Rx UE can calculate its distance to Tx UE, based on its own geodesic location and Tx UE’s zone ID. The distance calculation can have the following steps:
1. Obtain a list of zone center geodesic locations whose corresponding zone ID is identical to Tx UE’s zone ID. Here, the wraparound of zone ID is considered.
2. Identify a zone from the list whose center geodesic location is closest to Rx UE’s geodesic location. The distance from Rx UE’s geodesic location to each candidate zone center geodesic location is calculated and the minimum distance is selected.
3. Set Tx UE’s geodesic location within the identified zone, depending on data priority. Each zone is a rectangular, and Tx UE can be anywhere in the identified zone. The setting of Tx UE’s geodesic location within the identified zone depends on data priority. For example, for high priority data, the Tx UE’s geodesic location is set closer to Rx UE’s geodesic location within the identified zone such that the Rx UE is more likely to trigger HARQ feedback.
4. Calculate the distance between Tx UE’s geodesic location and Rx UE’s geodesic location.

Proposal 5: For groupcast HARQ feedback option 1, the calculation of Tx-Rx distance has the following steps:
1. Obtain a list of zone center geodesic locations whose corresponding zone ID is identical to Tx UE’s zone ID.
2. Identify a zone from the list whose center geodesic location is closest to Rx UE’s geodesic location.
3. Set Tx UE’s geodesic location within the identified zone, depending on data priority. 
4. Calculate the distance between Tx UE’s geodesic location and Rx UE’s geodesic location.

Second Stage SCI Formats for Groupcast HARQ Feedback Options 
It was agreed [3] that at least for groupcast HARQ feedback option 1, the Tx-Rx distance-based HARQ feedback is supported. In our view, the Tx-Rx distance-based HARQ feedback should not be applied to groupcast HARQ feedback option 2. The main issue is that if a Tx UE does not receive HARQ ACK/NACK feedback from a Rx UE, it cannot distinguish whether the Rx UE decodes PSSCH transmission but does not feedback HARQ ACK/NACK due to large Tx-Rx distance or whether the Rx UE does not decode PSCCH at all. Note that the Tx UE is supposed to have different behaviors for these two cases. Specifically, the Tx UE does not need to retransmit for the former case, while it needs to retransmit for the latter case. Due to the ambiguity caused by no feedback from receiver UE, it does not make sense to support the Tx-Rx distance-based HARQ feedback for groupcast HARQ feedback option 2. 

Proposal 6: The Tx-Rx distance-based HARQ feedback is not supported for groupcast HARQ feedback option 2. 

It was agreed that for groupcast HARQ feedback option 1, the communication range requirement and the Tx UE’s location information are included in second stage SCI payload. This is mainly to support the Tx-Rx distance-based HARQ feedback for groupcast HARQ feedback option 1. Since this mechanism is not applicable to groupcast HARQ feedback option 2, it is unnecessary to include Tx UE’s location information and communication range requirement in second stage SCI if groupcast HARQ feedback option 2 is taken. Following this logistic, groupcast HARQ feedback option 1 has a different second stage SCI format as groupcast HARQ feedback option 2. The detailed design of second stage SCI is in our companion contribution [6]. 

Proposal 7: Different second stage SCI formats are used in groupcast HARQ feedback option 1 and option 2, where Tx UE’s location information and communication range requirement are not included in second stage SCI for groupcast HARQ feedback option 2. 

Conclusion
In this contribution, we discussed the remaining details on NR sidelink physical layer procedures. Our proposals are as follows:

Proposal 1: Power boosting on PSCCH, CSI-RS and PT-RS is not supported.

Proposal 2: Power boosting on sidelink CSI-RS and sidelink PT-RS is not supported.

Proposal 3: For a PSSCH in unicast and groupcast feedback option 1, the candidate PSFCH resource is the set of PRBs associated with the starting sub-channel and slot used for that PSSCH; For a PSSCH in groupcast feedback option 2, the candidate PSFCH resource is the set of PRBs associated with all the sub-channels and slot used for that PSSCH. 

Proposal 4: No explicit group size restriction is imposed on groupcast HARQ feedback option 2. 

Proposal 5: For groupcast HARQ feedback option 1, the calculation of Tx-Rx distance has the following steps:
1. Obtain a list of zone center geodesic locations whose corresponding zone ID is identical to Tx UE’s zone ID.
2. Identify a zone from the list whose center geodesic location is closest to Rx UE’s geodesic location.
3. Set Tx UE’s geodesic location within the identified zone, depending on data priority. 
4. Calculate the distance between Tx UE’s geodesic location and Rx UE’s geodesic location.

Proposal 6: The Tx-Rx distance-based HARQ feedback is not supported for groupcast HARQ feedback option 2. 

Proposal 7: Different second stage SCI formats are used in groupcast HARQ feedback option 1 and option 2, where Tx UE’s location information and communication range requirement are not included in second stage SCI for groupcast HARQ feedback option 2. 
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