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1 Introduction

In RAN2#104, the following agreements have been reached

Agreements on MAC:

5:
Sidelink Buffer Status Reporting is supported for NR sidelink broadcast, groupcast and unicast in NR MAC.

7:
RAN2 should additionally study whether and how to enhance SR procedure/configuration, MAC PDU format, HARQ/CSI feedback/procedure (for groupcast and unicast) (if there is any stage 2 RAN2 issue), and configured SL grant transmission in NR MAC.

9:
To report the traffic pattern(s) for NR V2X sidelink communication, UE assistance information reporting is needed (at least for periodic traffic pattern). The UE assistance reporting mechanism for LTE V2X sidelink communication is taken as the baseline. RAN2 to further discuss whether/what new information is needed in UE assistance information for NR V2X sidelink communication, on top of the LTE baseline, based on the conclusion of QoS discussion.

In RAN2#105, the following aspects were agreed for MAC
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.
In RAN2#105bis, the following aspects were agreed for mode-1

Agreements on SR: 

1: 
For NR Uu controlling NR SL, whether/how to configure separate SR resources and SR configurations for UL and SL is up to gNB implementation (e.g. associating UL LCHs and SL LCHs with different SR configuration IDs respectively).

2: 
As in NR Uu, the mapping between SR configurations and SL LCHs can be achieved by including in each SL LCH configuration the ID of its associated SR configuration, which is associated with a set of SR resources.
Agreements on BSR and UAI: 

1: 
For SL BSR, at least adopt buffer size (bit size is FFS), destination index (bit size is FFS) and LCG ID (detailed format and bit size is FFS).

2: 
Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, message size, QoS info (details are FFS), and destination id.
Agreements on BSR: 

1: 
As in NR Uu, there is a mapping between SL LCH and SL LCG.

2: 
As in NR Uu, for mode1 the mapping between radio bearer and SL logical channel is provided as part of SL RLC bearer configurations (added or modified).

3: 
NR SL BSR triggering condition should be based on LTE V2X at least.

4: 
NR SL BSR cancelling conditions should be based on LTE V2X at least.

5:
For SL buffer status, reuse the current definition of buffer status as in NR Uu.
Agreements on SL configured grant: 

1: 
Multiple active configured sidelink grants should be supported in NR sidelink.

2: 
A confirmation for activation/deactivation of SL configured grant type-2 is needed. Details are FFS.

Agreements on SL configured grant: 

1: 
The type 1 and 2 configured SL grant should be specified for NR SL mode 1.

In this contribution, we discuss the left issues on key enablers for mode-1, i.e., SR, BSR, configured grant and UAI message.
2 Discussion
2.1 SL BSR Format
According the agreement from last meeting, the only left issue is bit size of each field.
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Figure 2 SL BSR format

For buffer status, to reuse the BS field defined in Uu, it is more straightforward to use 8-bit field.

Proposal 1 Apply 8-bit for buffer status field in SL BSR.
For LCG, the 2-bit LCG association of PPPR, which was introduced in R15, would reduce the LCG resolution in terms of PPPP differentiation, which has not been addressed.
Observation 1 In LTE-V2X, the association of PPPP/PPPR with LCG (limited to 4) would reduce the LCG resolution in terms of QoS requirement differentiation.

Considering NR-Uu, the number of LCH is increased from 8 to 16, and the LCG number is increased from 4 to 8 correspondingly.

Observation 2 In NR-Uu, the number of LCG is increased to 8.

Therefore, it is hardly possible that the LCG number is kept as 4, but probably increased to 8, i.e., 3-bit.

Proposal 2 Increase LCG number to 8, and apply 3-bit for LCG ID in SL BSR.

For destination ID, here one needs to consider the byte alignment issue. In LTE, 4-bit destination ID + 2-bit LCG ID + 6-bit buffer size index = 1.5 byte. In NR, if the buffer size is defined as 8-bit. Considering that, it is more byte-aligned if destination-index + LCG ID = 8-bit, i.e., destination index = 5-bit, LCG ID = 3-bit. To keep 4-bit destination ID does not help to save signalling overhead, i.e., the saved 1-bit can only be defined as an R-bit for byte alignment.
Proposal 3 Apply 5-bit for destination ID field in SL BSR.

Furthermore, one left issue whether the LTE-like SL BSR and truncate SL BSR is enough, or additional format is needed. Considering the minimum length of truncate SL BSR is 2-byte, a third format is only justified in case it can reach 1 byte length. Yet even if one keep the legacy length of destination address index and LCG length, there is only 2-bit left if one aims at 1-byte length, which is apparently not feasible.
Observation 3 Truncate SL BSR can reach minimum 2-byte length, which is hardly further reduced.

Proposal 4 Only allow two SL BSR formats (with and without truncation) like in LTE.
2.2 Configured SL Grant

In RAN2#105bis, the following is agreed 
1: 
Multiple active configured sidelink grants should be supported in NR sidelink.

Yet the number of multiple active configured SL grant is not concluded. 
· From RAN2 perspective, the only restriction comes from the number of HARQ process, i.e., it is not preferred that the number of active configured SL grant occupy HARQ process more than the UE capability. Therefore, RAN2 has to conclude the number of SL HARQ on each carrier. This applies to both type1 and type2 in the same manner. I.e., if a configured SL grant at least occupy 1 HARQ processes, and if a UE can support at most 16 HARQ process, one cannot configure more than 16 configured type-1/2 configured SL grant.
· Furthermore, the number of active type-2 SL grant would affect RAN1 design as well, i.e., the DCI format.
Considering legacy LTE SL allow maximum 8 SL HARQ process, and NR Uu allows maximum 16 UL/DL HARQ process, 8 or 16 are reasonable number for NR SL.
Proposal 5 RAN2 discuss the maximum number of SL HARQ processes, e.g., 8 or 16.
Proposal 6 The maximum number of multiple active configured sidelink grant (type1 or type2) is less than the maximum number of SL HARQ processes. 
Proposal 7 If simultaneous type1 and type2 configured sidelink grant is agreed, the maximum sum number of both types of configured SL grant is less than the maximum number of HARQ processes.

Another issue is confirmation MAC CE for configured SL grant, for which the format for UL is as follows

6.1.3.7
Configured Grant Confirmation MAC CE

The Configured Grant Confirmation MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-2.
I.e., there is no content. Whether it is still valid depends on how RAN1 design the DCI for type-2 configured SL grant, considering the introduction of multiple active configured SL grant. I.e., if a DCI can (de)activate multiple configured SL grant simultaneously, a similar MAC CE format is enough. It is being discussed in URLLC topic.

Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.

· FFS whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations

Support separate release for different configured grant Type 2 configurations for a given BWP of a serving cell.

· FFS whether or not to support joint release in a DCI for two or more configured grant Type 2 configurations 

Proposal 8 RAN2 wait for RAN1 design of DCI format for type-2 configured SL grant to proceed on confirmation MAC CE format design.
2.3 UEAssistanceInformation
The only left issue after RAN2#105bis is the QoS information.
2: 
Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, message size, QoS info (details are FFS), and destination id.
· For UL, it is straightforward to reuse the legacy LCH ID

· For SL, it can be either QoS characteristic, PFI, or LCH ID. In the legacy LTE, it is QoS characteristic, i.e., PPPP/PPPR. Considering n SA2#132, S2-1904426 was agreed as follows:

For NR based unicast, groupcast and broadcast PC5 communication, Per-flow QoS model for PC5 QoS management shall be applied.

Therefore, it seems PFI can be used for all cases, but according to TR 23.786

6.19.2.1.1
QoS parameters provision to UE and NG-RAN
The PC5 QoS parameters and PC5 QoS rule are provisioned to the UE as part of service authorization parameters using the solution defined for Key Issue #5. The PC5 QoS rule is used to map the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to the PC5 QoS flow.
The PC5 QoS parameters retrieved by the PCF from the UDR are provided to the NG-RAN via AMF. The AMF stores such information as part of the UE context. For subsequent procedures (e.g., Service request, Handover), the provision of the PC5 QoS parameters via N2 will follow the description as per clause 6.6.2.
Therefore, according to the above text, the QoS-to-PFI mapping at UE is under control of PCF, i.e., via provisioning of QoS rule, which however is not known by RAN.

Observation 4 According to TR 23.786, QoS-to-PFI mapping is not known by RAN.

In short, we observe different understanding is SA2 on this issue, i.e., whether RAN is aware of the QoS-to-PFI mapping, which however is the premise of RAN2 design:

· If RAN is aware of that, PFI reporting is enough;

· Otherwise, PFI reporting is meaningless, and thus QoS characteristic reporting is needed.

Observation 5 RAN2 assumes RAN being aware of the QoS-to-PFI mapping, but seems it is not from SA2 perspective.

Proposal 9 For QoS information in UAI message, rely on LCH ID for UL.
Proposal 10 In order for RAN2 to proceed on the UAI message design, send a LS to SA2 to ask for RAN awareness of QoS-to-PFI mapping.

3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
In LTE-V2X, the association of PPPP/PPPR with LCG (limited to 4) would reduce the LCG resolution in terms of QoS requirement differentiation.
Observation 2
In NR-Uu, the number of LCG is increased to 8.
Observation 3
Truncate SL BSR can reach minimum 2-byte length, which is hardly further reduced.
Observation 1
According to TR 23.786, QoS-to-PFI mapping is not known by RAN.
Observation 2
RAN2 assumes RAN being aware of the QoS-to-PFI mapping, but seems it is not from SA2 perspective.


And thus we propose:
Proposal 1
Apply 8-bit for buffer status field in SL BSR.
Proposal 2
Increase LCG number to 8, and apply 3-bit for LCG ID in SL BSR.
Proposal 3
Apply 5-bit for destination ID field in SL BSR.
Proposal 4
Only allow two SL BSR formats (with and without truncation) like in LTE.
Proposal 5
RAN2 discuss the maximum number of SL HARQ processes, e.g., 8 or 16.
Proposal 6
The maximum number of multiple active configured sidelink grant (type1 or type2) is less than the maximum number of SL HARQ processes.
Proposal 7
If simultaneous type1 and type2 configured sidelink grant is agreed, the maximum sum number of both types of configured SL grant is less than the maximum number of HARQ processes.
Proposal 8
RAN2 wait for RAN1 design of DCI format for type-2 configured SL grant to proceed on confirmation MAC CE format design.
Proposal 9
For QoS information in UAI message, rely on LCH ID for UL.
Proposal 10
In order for RAN2 to proceed on the UAI message design, send a LS to SA2 to ask for RAN awareness of QoS-to-PFI mapping.
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