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1. Introduction & Background
In the last RAN2 meeting, agreements on SR and BSR mechanism has been reached for NR Sidelink mode 1 as following [1]. 
	Agreements on resource allocation/configuration:

1-1: Separate SR resources and configurations are supported for UL and SL in NR Sidelink Mode 1.

1-2:  Multiple SR resources and configurations are supported for different SL logical channels in NR Sidelink Mode 1.

1-3: At least Destination information, LCG information and Buffer Size are included in Sidelink BSR MAC Control Element for NR Sidelink Mode 1.


Meanwhile, in the last RAN1 meeting, HARQ ACK/NACK report from UE to gNB is precluded in NR Sidelink mode 1 sidelink. Instead, indicating in the form of SR/BSR on the need for retransmission of a TB transmitted by the transmitter UE can be further studied. The corresponding agreements is shown as below [2].
	Agreements:

· 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.

To discuss aspects related to 1st sub-bullet & 2nd bullet during this week -revisit later

Agreements:

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


In this contribution, we will discuss the remaining issues about BSR/SR mechanism in the aspects of new transmission and retransmission for NR Sidelink mode 1 and give our views.
2. Discussion
2.1. BSR/SR for new transmission 
RAN2 agreed to use LTE Sidelink BSR MAC Control Element as baseline, i.e., include at least Destination Index, LCG ID and Buffer Size in NR Sidelink BSR. However, other information to be included in NR Sidelink BSR remains open for discussion. 
Certainly, the additional information should consider specific NR characteristics. From our understanding, the additional information that may be included in the NR Sidelink BSR is listed as below.
· LCG ID bitmap

· RAT types i.e., LTE SL, NR SL

· Transmission types i.e., unicast, groupcast and broadcast. 

The need of carrying the above information and how it is conveyed are further investigated.
1) LCG ID bitmap
In the email discussion [3], some company proposed that LCG ID bitmap as in the NR Uu BSR format may also be considered. We understand this intention is to align with the NR Uu BSR format as much as possible when designing NR Sidelink BSR. In the NR Uu BSR format design, firstly the range of buffer size level is extended to meet higher QoS requirement e.g., payload and data rate. Secondly, the granularity of the LCG is also extended to prioritize more service types in the LCP procedure within one UE. Thirdly, an LCG ID bitmap is introduced to reduce the reporting overhead. The first two characteristics should be kept when designing NR Sidelink BSR considering diversities of NR V2X service types. However, for the LCG ID bitmap, it is not so critical to be introduced into NR Sidelink BSR. It is better that we evaluate the reporting overhead in the WID phase and judge whether there is any benefit to introduce LCG ID bitmap in the in the NR Sidelink BSR.
Observation 1: Too early to decide whether to include LCG ID bitmap in the NR SL BSR.

2) RAT types i.e., LTE SL, NR SL

RAN1 has been discussing the coexistence between NR and LTE Sidelink. It is possible that there will be buffer size in both NR and LTE Sidelink logical channels at the same time. The potential issue is whether a single BSR is used for both RATs, i.e., buffer size in both NR and LTE Sidelink logical channels are reported in a single BSR. In our view, NR and LTE Sidelink logical channels should belong to two independent MAC entity. Therefore, two separate BSR should be used. In such way, buffer size belongs to LTE Sidelink logical channels is reported using the legacy LTE Sidelink BSR, while buffer size belongs to NR Sidelink logical channels is reported using the new NR Sidelink BSR.
Observation 2: No need to include the RAT type in the NR SL BSR, which means it should contain BS for NR SL logical channel only. 

3) Transmission types i.e., unicast, groupcast and broadcast. 

The LTE V2X services are served in broadcast way, i.e., HARQ without feedback. However, unicast and groupcast are considered in NR V2X services. RAN1 has been discussing fundamentally different physical layer design for unicast and groupcast, for example, HARQ feedback, CSI and link adaption. In order to configure proper Sidelink resource for different kinds of transmission, the NR Sidelink BSR should be able to indicate the transmission type of the data. If more than one unicast (or groupcast) links are supported in a UE, the NR Sidelink BSR report from that UE should also be able to indicate which link the data belongs to. Otherwise, the NW may not be able to schedule the suitable radio resource for Sidelink transmission and reception between peer UEs. 
According to SA2 TR 23.786, separate L2 ID address space for unicast and multicast (i.e., groupcast) from those for broadcast has been discussed. The conclusion in subclause 6.11.2.1.1 should move to normative phase [4]. The solution is shown as below and highlighted in yellow.
***********************************From SA2 TR 23.786**************************************
One of the essential identifiers for the unicast/multicast communication is the L2 ID. As of the ProSe design in TS 23.303 [8], the destination L2 ID address space for one-to-one communication and one-to-many communications are separate with AS layer mechanism, i.e. MAC layer version number. This is done to avoid conflicts of the address used that may cause harm to one-to-one communications. In a similar manner, V2X unicast should also use the separate L2 IDs than that for the broadcast and multicast.
***********************************From SA2 TR 23.786**************************************
If the separate destination L2 ID solution is adopted, then there is no need to carry transmission types in NR Sidelink BSR since it can be implicitly differentiated by destination index. Otherwise, a new field for transmission types to explicitly carry the corresponding information is needed in NR Sidelink BSR. Given the above solution is not finalized yet, we think the details of explicit or implicit solution can be decided during WID phase.
Observation 3:  Including transmission types in the NR SL BSR is beneficial for resource allocation, while explicit or implicit solution to carry corresponding information has SA2 dependency.
According to above observations, the following proposal is suggested for NR Sidelink BSR design.
Proposal 1: Confirm need of indicating the transmission types (i.e., unicast, groupcast and broadcast) in NR SL BSR. How it is conveyed is pending SA2 discussion.
For SR configuration, the following ways to configure SR resources has been agreed by RAN2.
· Separate SR resources are supported for UL and SL in NR Sidelink Mode 1.

· Multiple SR resources are supported for different SL logical channels in NR Sidelink Mode 1.
Besides the above solutions, we want to further discuss whether there can be separate SR resources for different RATs (i.e., LTE and NR SL).
According to our observation 2, separate SL BSR format for NR V2X and LTE V2X should be used, i.e., a new NR SL BSR and legacy LTE SL BSR. In such way, the gNB can distinguish the data requirement of NR V2X from LTE V2X by different SL BSR formats. When the uplink grant is not enough to transmit NR SL BSR and/or LTE SL BSR, one or more SR may be triggered in such case. Considering it is the NR SL that targets to fulfill more stringent QoS (e.g., latency) as a complementary method of LTE SL, different SR configuration (e.g., with smaller periodicity) for NR and LTE SL is beneficial to prioritize NR SL transmission when the new service data with very high QoS requirement arrives. 
Observation 4: The SR resource (e.g., periodicity) for NR SL BSR triggered SR may be different from the LTE SL BSR triggered SR.

Proposal 2: Separate SR resources and configurations are supported for NR SL and LTE SL.
2.2. BSR/SR for retransmission 

RAN1 agreed to further study indicating retransmission of a TB by the transmitter UE to the network in the form of SR/BSR. Thus, we will investigate the detailed Sidelink retransmission information that is necessary to be conveyed in NR sidelink SR/BSR.

Firstly, according to legacy system design, SR/BSR is only used to indicate the need of new transmission by the transmitter UE. If we want to make use of SR/BSR to convey retransmission information instead, the format design of SR/BSR should be able to distinguish different types of need in terms of new transmission and retransmission by the transmitter UE to the network.
Observation 5: The format design of SR/BSR should be able to distinguish different types of need in terms of new transmission and retransmission by the transmitter UE to the network.
Secondly, as HARQ based Sidelink retransmission is only applicable to Sidelink Unicast and Groupcast communication, let us take Sidelink Unicast as an example for simplicity (as shown in Figure 1). UE A is the transmitter UE while UE B, C and D are the receiver UEs, and UE A has established three Sidelink Unicast connection with UE B, C and D respectively. For a specific TB (e.g., TB 1) that is transmitted by UE A, if a retransmission need for TB 1 happens, UE A should be able to know the corresponding HARQ process ID from UE B. Moreover, for different TBs (e.g., TB 1, 2 and 3) that are transmitted by UE A,  if retransmission need for TB 1, 2 and 3 happens simultaneously, UE A being able to know the corresponding HARQ process ID from UE B, C and D is not enough. As shown in the picture, UE B and UE D may use the same HARQ process ID for TB1 and TB2 transmission. In such case, UE A is not able to tell the TB retransmission need comes from which UE. As a result, UE A should also be able to know the corresponding destination ID for target UE to differentiate the retransmission information. The princinple is similar to Sidelink Groupcast. In other words, the transmitter UE should be able to the know the corresponding HARQ process ID and destination ID for target Group to differentiate the retransmission need of a TB.
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Figure 1. HARQ based retransmission in Sidelink Unicast
Observation 6: The format design of SR/BSR should be able to reflect the corresponding HARQ process ID and destination ID for target UE/Group so as to differentiate the retransmission need of a TB.
Lastly, the transmitter UE should also be able to indicate the TB size level to the network so that the network can allocate appropriate radio resources for the TB retransmission to the transmitter UE.
Observation 7: The format design of SR/BSR should be able to indicate the corresponding TB size level for the retransmission need of a TB.
Given that SR is one-bit format, it is not very likely to use SR to carry so much detailed retransmission information (e.g., HARQ process ID, destination ID for target UE/Group) unless RAN1 would like to introduce a multi-bit format. It is also not resource-efficient for the network to allocate multiple sets of SR resources in order to differentiate so much detailed retransmission information. Therefore, a simple way is that the network configures one set of SR resources to only distinguish SL transmission need for the legacy new transmission need. And then introduce a new NR Sidelink BSR to carry the more detailed retransmission information as in observation 6 and 7. Thus, we have following proposals for retransmission indication in the form of SR/BSR.
Proposal 3: Separate SR resources and configurations are supported for SL new transmission and SL retransmission.
Proposal 4: Introduce a new NR Sidelink BSR to carry retransmission information, i.e., HARQ process ID, destination ID for target UE/Group, and associated TB size level.
3. Conclusion

In this contribution, we mainly discuss the potential enhancement for NR sidelink Mode 1 in the aspects of new transmission and retransmission. Our observations and proposals are given as below.
BSR/SR for new transmission:

Observation 1: Too early to decide whether to include LCG ID bitmap in the NR SL BSR.
Observation 2: No need to include the RAT type in the NR SL BSR, which means it should contain BS for NR SL logical channel only.
Observation 3:  Including transmission types in the NR SL BSR is beneficial for resource allocation, while explicit or implicit solution to carry corresponding information has SA2 dependency.
Observation 4: The SR resource (e.g., periodicity) for NR SL BSR triggered SR may be different from the LTE SL BSR triggered SR.
Proposal 1: Confirm need of indicating the transmission types (i.e., unicast, groupcast and broadcast) in NR SL BSR. How it is conveyed is pending SA2 discussion.
Proposal 2: Separate SR resources and configurations are supported for NR SL and LTE SL.
BSR/SR for retransmission:

Observation 5: The format design of SR/BSR should be able to distinguish different types of need in terms of new transmission and retransmission by the transmitter UE to the network.
Observation 6: The format design of SR/BSR should be able to reflect the corresponding HARQ process ID and destination ID for target UE/Group so as to differentiate the retransmission need of a TB.
Observation 7: The format design of SR/BSR should be able to indicate the corresponding TB size level for the retransmission need of a TB.
Proposal 3: Separate SR resources and configurations are supported for SL new transmission and SL retransmission.
Proposal 4: Introduce a new NR Sidelink BSR to carry retransmission information, i.e., HARQ process ID, destination ID for target UE/Group, and associated TB size level.
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