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1 Introduction
In this contribution, we give our considerations on the design of SL BSR in NR V2X.

Agreements
4: 
For groupcast, destination ID for a specific group and for unicast, destination ID for the target UE need to be visible in Layer 2 respectively. Source UE id should be also visible to Layer 2.

2 Discussion
2.1 SL BSR in LTE V2X
In LTE V2X, UE sets the content of the SL BSR as Figure 1 where the Destination Index field is set to one index among index(es) associated to same Destination Layer-2 ID reported in v2x-DestinationInfoList [1]. Destination Layer-2 ID is used to identify a specific V2X service instead of the target UE(s). UE derives the Destination Layer-2 ID from higher layer and obtains the mapping of Destination Layer-2 ID(s) and the V2X services (e.g. PSID or ITS-AIDs of the V2X application) during authorization and parameter provisioning procedure or through the V1 reference point from the V2X Application Server [2].
Observation 1. The Destination Layer-2 ID in LTE V2X indicates the V2X service instead of the destination UE(s).

A UE may establish multiple sidelink logical channels. A logical channel could be uniquely identified within the scope of one Source Layer-2 ID and Destination Layer-2 ID combination. Each sidelink logical channel has an associated PPPP and optionally an associated PPPR. The eNB configures the mapping of PPPP/ PPPR values to logical channel groups, and the mapping between PPPP/PPPR and LCID is left for UE implementation. In other words, the LCG IDs included in the SL BSR reflects the priority/reliability requirements of the buffered SL data.
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Figure1: Example of LTE sidelink BSR MAC CE
Observation 2. LTE Sidelink BSR carries the information about the QoS requirements (by LCG ID) and service type (by Destination Index) of the buffered data.

2.2 SL BSR in NR V2X

Different from LTE V2X sidelink communication where only SL broadcast is supported, SL unicast and groupcast should also be considered in NR V2X. And further, a UE may support one or more V2X services with different casting schemes (unicast /groupcast /broadcast) for different target UE(s) simultaneously, as shown in Figure 2. 


[image: image2.emf]Source UE

Destination UE 1

Destination UE group 2

V2X service 1

V2X service 2

V2X service 1


Figure2: Example of NR V2X sidelink communication

Since different V2X services have different QoS requirements, the UE should indicate the V2X service types to gNB through SL BSR to assist resource allocation. To reflect more refined QoS requirements of the buffered data within a V2X service, LCG ID could be used like LTE SL BSR. To distinguish the same V2X service traffic from different destinations, Layer-1 destination ID is also essential for SL unicast and groupcast case. Considering the destination IDs for unicast and groupcast are naturally separate, there is no need to carry additional casting information in SL BSR. 
Proposal 1.  NR Sidelink BSR should carry the information of destination ID (only for unicast and groupcast), service type, QoS requirements and buffer size.
Since destination ID is not required for SL broadcast, we propose to have different SL BSR for broadcast case and unicast/groupcast case. Otherwise, a constant destination ID should be reserved for SL broadcast and needless included in the SL BSR.
Proposal 2.  Introduce separate SL BSR for broadcast case and unicast/groupcast case.

Similar to LTE sidelink communication and LTE V2X sidelink communication, the definition of destination ID and source ID is up to SA2. However the maximum number of destination is decided by RAN2. To reduce the SL BSR size, we think the legacy procedure could be used that UE reports the destination list in UEsidelinkInformation message and only reports the destination index in SL BSR. The maximum number of destinations supported by a UE could be 16 and thus corresponding length of destination index could be 4bits.

Proposal 3.  Length of destination index field in SL BSR is 4bits.

In LTE, the Layer-2 destination ID is used to indicate the V2X service and the maximum number of V2X service (Layer-2 destination ID) allowed for a UE is 16. Therefore the V2X service type index (i.e. destination index) in SL BSR is only 4bits. For NR SL broadcast which is similar to LTE, it is appropriate to follow 4bits to indicate the service types. And for NR SL unicast and groupcast communication where UE is the sender, 4bits is also sufficient.
Proposal 4.  Length of V2X service type index in SL BSR is 4bits.
As analyzed above, the refined QoS requirements within a V2X service may be reflected by LCG ID. The maximum supported LCG ID is 8 in NR, so 3bits is needed to indicate the QoS requirements in SL BSR.
Proposal 5.  Length of QoS requirements (reflected by LCG ID) in SL BSR is 3bits.

In NR, the length of buffer size field for the Short BSR format and the Short Truncated BSR format is 5 bits, and that for the Long BSR format and the Long Truncated BSR format is 8 bits. In our view, 5bits is enough to indicate the buffer size of data from the same LCG.
Proposal 6.  Length of buffer size field in SL BSR is 5bits.

[image: image3.emf]Destination index

1

Destination index

1

V2X service type index

1

V2X service type index

1

LCG ID

1

LCG ID

1

buffer size

1

buffer size

1

Destination index

N

Destination index

N

V2X service type index

N

V2X service type index

N

LCG ID

N

LCG ID

N

buffer size

N

buffer size

N

……

Oct 1

Oct 2

Oct 2N-1

Oct 2N


Figure3: Example of NR sidelink BSR for unicast/groupcast
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Figure4: Example of NR sidelink BSR for broadcast
3 Conclusion

In terms of SL BSR design, we have the following observations and proposal: 

Observation 1. The Destination Layer-2 ID in LTE V2X indicates the V2X service instead of the destination UE(s).

Observation 2. LTE Sidelink BSR carries the information about the QoS requirements (by LCG ID) and service type (by Destination Index) of the buffered data.

Proposal 1.  NR Sidelink BSR should carry the information of destination ID (only for unicast and groupcast), service type, QoS requirements and buffer size.

Proposal 2.  Introduce separate SL BSR for broadcast case and unicast/groupcast case.

Proposal 3.  Length of destination index field in SL BSR is 4bits.

Proposal 4.  Length of V2X service type index in SL BSR is 6bits.

Proposal 5.  Length of QoS requirements (reflected by LCG ID) in SL BSR is 3bits.

Proposal 6.  Length of buffer size field in SL BSR is 5bits.
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