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Introduction

During RAN#83 meeting, NR V2X WI was approved [1]. One of the objectives is to study mode1 resource allocation. In this contribution, we will provide analyses on mode 1 sidelink resource request including Sidelink UE information and SR/BSR related issues for NR, and identify the potential standard impacts.

Discussion 
Sidelink UE information

In LTE V2X, a UE in RRC_CONNECTED may send sidelink UE information to inform the eNB that it is interested or no longer interested to transmit and/or receive V2X sidelink communication, and provide some necessary information to assist the eNB for the subsequent sidelink resource configuration. To be specific, the SidelinkUEInformation carries the V2X destination info list, frequency, and syn type to eNB. Here the destination ID used for NR V2X sidelink communication could also be included in the V2X destination info list.  In addition, since one of the objectives is to support sidelink unicast, sidelink groupcast and sidelink broadcast for NR V2X services, it is necessary for the gNB to know which cast type resource is requested in BSR. Considering that destination index, of which is the sequential relationship of destination ID and frequency, is included in Sidelink BSR, so the SidelinkUEInformation can carry the mapping relationship between destination ID and cast type. 

Observation 1:  Since one of the objectives is to support sidelink unicast, sidelink groupcast and sidelink broadcast for V2X services, it is necessary for the gNB to know which cast type resource is requested.

Proposal 1：Sidelink UE information is still needed for NR V2X and  should be based on LTE V2X at least. To be specific, the SidelinkUEInformation at least carries the V2X destination info list, frequency, and syn type to eNB. 

Proposal 2: RAN2 shall further study whether more information such as mapping relationship between destination ID and cast type shall be carried in Sidelink UE information.

Based on the paper [2], according to SA process, for sidelink unicast, the source L2 id of the UE may be changed with times, which means the destination id of the UE involved in sidelink unicast may be changed frequently. Based on current LTE V2X mechanism, the UE may need to report the Sidelink UE information frequently to indicated the updated destination id list. Furthermore, it is also agreed that all the unicast,groupcast and broadcast use per-QoS flow model, the gNB may need to configure SLRB per destination id for the UE. If the destination id changes, the gNB may need to reconfigure the SLRB for the UE although the other configuration information may not change at all.

Proposal 3: It is suggest to consider some enhancement on reporting destination id list for sidelink unicast in sidelink UE information, considering the destination layer 2 ID maybe updated by UE itself.
SR/BSR

For NR sidelink BSR, it is natural to take the LTE V2X BSR as baseline. However, according to current NR specification, the maximum number of LCGs is eight while the maximum number of LCGs is four in LTE V2X. So in order to keep align with the NR Uu, it is suggested to expand the number of NR V2X LCG to eight. So three bits are required to indicate the LCGID value in BSR.

In addition, each LCG is associated with a PPPP/PPPR list in LTE V2X. However, PPPP/PPPR seems too simple to reflect the QoS characters of the NR V2X traffic. On the other hand, it was agreed that study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2, so the PPPP/PPPR may be replaced by other QoS parameter such as PQI or QFI. Therefore, RAN2 can consider to configure the relationship between NR V2X LCG and other QoS parameter according to the progress of NR V2X QoS management .
Proposal 4: It is suggested to expand the number of NR V2X LCG to eight.

Proposal 5: It is suggested to study whether to configure the relationship between NR V2X LCG and QoS parameter according to the progress of NR V2X QoS management.

Since it is agreed that all the unicast, groupcast and broadcast cases are supported, and sidelink HARQ feedback is supported for unicast and groupcast, if the UE requests SL resource for  unicast or groupcast, the related HARQ feedback or retransmission resource may be needed besides first transmission resource, but for broadcast case, only first transmission resource are needed. Thus, it is necessary for the gNB to know which case of sidelink transmissions resource are requested. As we analyzed above, the UE can report the linkage between destinations and cast types in the SidelinkUEInformation, which enables the gNB to know also the cast type from the destination index indicated in SL BSR. No need to explicitly include cast type information in SL BSR. 

Proposal 6: No need to explicitly include cast type information in SL BSR. 
Furthermore, it has been defined in RAN1 agreement that for unicast and groupcast, HARQ feedback should be supported among receiver UEs and transmitter UEs. Therefore, when receiver UE report NACK indication towards transmitter UE, the transmitter UE correspondingly needs to perform re-transmission. Thereafter, if there is no enough sidelink grant for UE performing re-transmission, then the transmitter UE needs to request re-transmission resources from gNB. In this case, the transmitter UE can either send an NACK indication or a SR/BSR towards gNB for this purpose. However, according to RAN1 agreement, sidelink HARQ ACK/NACK report from UE to gNB is not supported in this release. Then using SR/BSR can be only considered for requesting sidelink re-transmission resource.

Proposal 7: RAN2 should consider to enhance SR/BSR for transmitter UE requesting re-transmission resource from gNB.

	During  last RAN1 meeting, the following agreements have been made:
In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 

FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.

RAN1 continues discussion on whether to support report from the receiver UE 

No inter-BS communication will be considered.

Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.


If Retx SR is introduced to request sidelink retransmission, dedicate physical resource needs to be configured for each Tx UE, and the SR trigger condition may be changed.

If Retx BSR is introduced to request sidelink retransmission, RAN2 shall analyse the impacts on MAC layer. If the Retx BSR is taken as the forth type of Sidelink BSR besides regular Sidelink BSR, Periodic Sidelink BSR and padding Sidelink BSR, it cannot be sent with the other Sidelink BSR simultaneously since there is a rule that a MAC PDU shall contain at most one Sidelink BSR MAC CE, even when multiple events have triggered a Sidelink BSR in LTE Uu, LTE V2X, and NR Uu. In addition, considering the content, the trigger condition and cancel condition  of  the Retx BSR are all different with sidelink BSR, it is better to define a new MAC CE for  Retx BSR.

Proposal 8: If Retx SR is introduced to request sidelink retransmission, the SR trigger condition may be changed.
Proposal 9：If Retx BSR is introduced to request sidelink retransmission, it is suggested to define a new MAC CE for  Retx BSR.
Furthermore, if a new MAC CE for Retx BSR is introduced, the content, trigger condition  and cancel condition of Retx BSR have to be discussed one by one. 

 content of  Retx BSR

At least HARQ process id shall be included to indicate which TB needs retransmission.

 trigger condition of Retx BSR

Upon receiving sidelink NACK from reception UE and has no sidelink grant used for sidelink retransmission, the UE shall trigger  Retx BSR.

 Cancel condition of Retx BSR

The triggered Sidelink Retx BSRs shall be cancelled in case the MAC entity of indicated HARQ process has no data available for Retx transmission. The triggered Sidelink Retx BSRs shall be cancelled when the Sidelink Retx BSR is included in a MAC PDU for transmission. In addition, all triggered Sidelink Retx BSRs shall be cancelled when upper layers configure autonomous resource selection.

Proposal 10: If Retx BSR is introduced to request sidelink retransmission, RAN2 shall consider the content, the trigger condition  and the cancel condition of Retx BSR which is different with sidelink BSR. 
Furthermore, if Retx BSR is defined as a new MAC CE, the Logical Channel Priority between  the Retx BSR and sidelink BSR shall be defined.

Proposal 11:  if Retx BSR is defined as a new MAC CE, the Logical Channel Priority between  the Retx BSR and sidelink BSR shall be defined.
Conclusion 

In this contribution, we provided analyses on the mode 1 sidelink resource request  including Sidelink UE information and SR/BSR related issues for NR, and identified the potential standard impacts that may need to be studied.

Observation 1:  Since one of the objectives is to support sidelink unicast, sidelink groupcast and sidelink broadcast for V2X services, it is necessary for the gNB to know which cast type resource is requested.

Proposal 1：Sidelink UE information is still needed for NR V2X and  should be based on LTE V2X at least. To be specific, the SidelinkUEInformation at least carries the V2X destination info list, frequency, and syn type to eNB. 

Proposal 2: RAN2 shall further study whether more information such as mapping relationship between destination ID and cast type shall be carried in Sidelink UE information.

Proposal 3: It is suggest to consider some enhancement on reporting destination id list for sidelink unicast in sidelink UE information, considering the destination layer 2 ID maybe updated by UE itself.

Proposal 4: It is suggested to expand the number of NR V2X LCG to eight.

Proposal 5: It is suggested to study whether to configure the relationship between NR V2X LCG and QoS parameter according to the progress of NR V2X QoS management.

Proposal 6: No need to explicitly include cast type information in SL BSR. 
Proposal 7: RAN2 should consider to enhance SR/BSR for transmitter UE requesting re-transmission resource from gNB.

Proposal 8: If Retx SR is introduced to request sidelink retransmission, the SR trigger condition may be changed.
Proposal 9：If Retx BSR is introduced to request sidelink retransmission, it is suggested to define a new MAC CE for  Retx BSR.
Proposal 10: If Retx BSR is introduced to request sidelink retransmission, RAN2 shall consider the content, the trigger condition  and the cancel condition of Retx BSR which is different with sidelink BSR. 
Proposal 11:  if Retx BSR is defined as a new MAC CE, the Logical Channel Priority between  the Retx BSR and sidelink BSR shall be defined.
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