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1 Introduction

In RAN2#106, the following aspects were agreed for SR/BSR
Agreements on SL BSR for mode1: 
1: 
LCG ID shall be included in the NR SL BSR MAC CE instead of bitmap.

2:
NR SL BSR of 5-bit destination index, 3-bit LCG ID and 8-bit buffer size.

3:
All the SL BSR triggers in LTE V2X are adopted for NR V2X SL.

4:
As in LTE V2X, all SL BSRs shall be cancelled, if the remaining configured SL grant(s) valid can accommodate all pending data available for transmission in V2X SL communication, or if the MAC entity has no data available for transmission for any of the SL logical channels, or if UE is reconfigured to work from mode-1 to mode-2 (w/o consideration of simultaneous modes).
5: 
Like NR Uu, all SL BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a SL BSR MAC CE (except for Truncated SL BSR)  which contains buffer status up to (and including) the last event that triggered an SL BSR prior to the MAC PDU assembly.

6:
Support the periodic BSR timer and the retx BSR timer, the SR-delay timer for regular BSR can be configured for NR SL BSR operation.

7:
No need to explicitly include cast type information in SL BSR. The UE can report the cast type of each destination in the SidelinkUEInformation.

8:
In NR V2X, Regular SL BSR, Periodic SL BSR and padding SL BSR are defined.

9: 
SL BSR and truncated SL BSR are supported in NR.
Agreements on SR for mode1: 
1: 
Each SR configuraiton can corredpond to one or more SL LCH, and each SL LCH is mapped to zero or one SR configuration (either those dedicated to SL or those shared by UL and SL).

2:
For a SL LCH mapped to zero SR configuration, if the SL BSR is triggred by this SL LCH and the SR is triggred accordingly, the UE shall initiate the RA procedure.

3:
As for NR Uu, an SR configuration dedicated for NR SL only includes the paramters SchedulingRequestID, sr-ProhibitTimer and sr-TransMax.

4:
For NR SL, if a Regular SL BSR has been triggered, the SR shall be triggred if either of the following conditions is satisfied:


i) The UE has neither dynamic UL resource allocated for new transmission nor configured UL grant;


ii) The UE has a UL resource allocated for new transmission but the UL resource cannot accommodate the SL BSR MAC CE plus its subheader.
In this contribution, we discuss the left issues on SR/BSR.
2 Discussion
2.1 Issue-1: flexible priority between UL-BSR and SL-BSR

The issue here is whether we want to fix the relative priority of UL-BSR and SL-BSR, as in legacy LTE, or to enable a flexible priority, based on the comparison between LCH priority of UL and SL, as proposed in [2].
Firstly, this would cause UL scheduling restriction:
· For UL BSR, the length is either 1-byte (short or short truncated) or 9-byte (long or less than 9-byte if long truncated);
· For SL BSR, the length can be as large as 32 (destination) * 8 (LCG) * 2 (bytes for a single destination and LCG) = 512 bytes (or less than 512 if truncated);

Considering we already agreed on separate SR for NR-V2X
1: 
Each SR configuraiton can corredpond to one or more SL LCH, and each SL LCH is mapped to zero or one SR configuration (either those dedicated to SL or those shared by UL and SL).

The network can differentiate whether SR is triggered by SL-buffer only, UL-buffer only or by both buffers. For this issue, it is only for the case where the SR is triggered by both buffers.
· Assuming we allow flexible priority of SL-/UL-BSR, unless the network provides UL grant with TB size large than (512+9=) 521 bytes, the UL BSR cannot be carried. Please note that truncated SL BSR cannot cancel pending SL BSR, i.e., even if a small UL grant has been used to carry truncated SL BSR, the SL BSR is still pending and UL BSR cannot be carried by a subsequent UL grant, unless it is larger than 521 bytes. 
· On the other hand, if we follow the legacy LTE solution, the sidelink BSR can always be truncated, i.e., as long as the UL grant is larger than 9-byte, e.g., 11 byte, it can already carry both UL BSR and the truncated SL BSR with the highest-priority destination-LCH combination.

Observation 1 The large size of SL-BSR causes restriction to UL scheduling, especially considering truncate SL BSR cannot cancel pending SL BSR.
Secondly, by reading the current NR MAC spec
For Regular and Periodic BSR, the MAC entity shall:

1>
if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:

2>
report Long BSR for all LCGs which have data available for transmission.

1>
else:

2>
report Short BSR.

I.e., different padding BSR, regular/periodical BSR did not consider the case where UL grant is not large enough to carry the pending BSR, i.e., the truncated BSR is not taken into account. 
Observation 2 The current specification did not consider to use truncated BSR for regular/periodic BSR.
Furthermore, as discussed in [106#80], the key solution for UL-/SL-BSR is to do LCH priority comparison, the one with higher priority would be prioritized in LCP procedure. However, similar to the discussion in [106#77], relative comparison between UL-LCH priority and SL-LCH priority is not feasible.
On the one hand, according to 23.287

5.4.3.3 Priority Level

The Priority Level has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) defined in TS 23.285 [8]. 

NOTE: Using the same format for Priority Level and PPPP provides better backward compatibility. 

The Priority Level shall be used to different treatment of V2X service data across different mode of communication, i.e. broadcast, groupcast, and unicast. In case when all QoS requirements cannot be fulfilled for all the PC5 service data, the Priority Level shall be used to select for which PC5 service data the QoS requirements are prioritized such that a PC5 service data with Priority Level value N is prioritized over PC5 service data with higher Priority Level values, i.e. N+1, N+2, etc (lower number meaning higher priority). 

The priority level of PQI is defined as 1-8, this matches the RAN1 decision that the same 1-8 priority level would be used to decide on prioritization between LTE V2X sidelink TX and NR V2X sidelink TX.
If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 

However, the UL priority is already defined as 1-16 in 38.331
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Therefore, to enforce a comparable priority between NR UL and NR SL, one has to define NR SL priority to be 1-16, and thus would lead to change to RAN1 agreement on LTE SL and NR SL priority comparison.

Observation 3 Comparable priority of NR UL and NR SL would lead to impact to SA2/RAN1 agreement of LTE SL and NR SL priority comparability.

Secondly, considering RAN2 already agree that we stick to legacy method for NR-SL/LTE-UL case

3: 
LTE-solution should be applied to LTE UL and NR SL cross-RAT case (if needed). FFS on the need of this prioritization.

In the scenario of (NG)EN-DC, where the NR-SL is under control of LTE node, and one may use [1..8] priority levels for NR-SL. But if RAN2 agrees on the need of UL/SL prioritization of MCG SL and SCG UL, one needs to base on the [1..16] priority to handle the prioritization between NR-SL and NR-UL at SCG. The same issue would happen in NE-DC

Observation 4 In case of (NG)EN-DC and NE-DC, if RAN2 agrees on the need of UL/SL prioritization between MCG SL and SCG UL, one has to handle the priority of NR-SL in different way, w.r.t. MCG UL and w.r.t. SCG SL.

Considering all the side-effect above, our preference is keep the legacy fixed UL-/SL-BSR priority.
Proposal 1 RAN2 not pursue flexible UL-BSR/SL-BSR priority in LCP procedure.
2.2 Issue-2: SL SR triggering
Another FFS point in [106#80] is the triggering of SL SR. I.e., In case a regular SL BSR has been triggered, the SR triggers for NR SL may take into account whether the available UL-SCH resources can timely transmit the SL BSR and request gNB scheduling of SL grants.
In this issue, the key point is how to specify the rule that judging “whether the available UL-SCH resources can timely transmit the SL BSR and request gNB scheduling of SL grants”.

2.2.1 Background on UL SR triggering

Looking back at Uu interface, the solution is as follows:
3>
if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the logical channel that triggered the BSR:

I.e., till Rel-15, the only case where the data in a LCH cannot meet the LCP restriction, is that the data is for URLLC-like traffic, but the grant is for eMBB-like traffic, so due to the LCP restriction like maxPUSCH-Duration. In other words, the specification is checking whether the UL-BSR is to be carried by URLLC-grant or not.
Observation 5 NR UL judging the UL-SCH resource being for URLLC or not based on whether the LCP restriction is meet.
However, that is not feasible for SL, since the data of SL is to be put into SL grant, not into the UL grant which is used to carry SL-BSR only. Considering this, there can be multiple solutions.
2.2.2 Solution by checking SL grant characteristic

Firstly, to check whether there is SL grant available which can carry the SL data. This approach is to mimic the UL solution. However, one key point for the UL solution is that the UL-BSR has to be carried by a URLLC-grant, i.e., no direct relationship with the SL grant, which cannot carry the UL-BSR for network awareness.
Observation 6 SL-grant characteristic is not directly related to the issue here.
2.2.3 Solution by checking SL traffic and UL grant characteristic
Secondly, to check whether there is UL grant available which can carry the SL-BSR.
One proposal is that to check whether the UL grant is within in the latency requirement of SL traffic, which is infeasible because: On the one hand, it is not when the UL grant ends matters (i.e., whether the UL grant can be transmitted before the latency requirement of SL traffic), but the duration of PUSCH matters – which has been adopted by UL traffic as one of the LCP restriction.
Observation 7 UL LCP adopt the PUSCH duration as the LCP restriction, instead of the time point where PUSCH ends.
On the other hand, even if the UL grant can be transmitted before the latency requirement of SL traffic, it does not imply that the SL grant can be provided in time, since the latency requirement in PQI is for the whole end-to-end latency, which further includes the latency for network to do BSR processing, to generate and send the SL grant, and for UE to do SL grant processing and final transmit over sidelink – all of these requires some margin after SL-BSR is transmitted.
Observation 8 After SL-BSR is transmitted, there are further steps for network and UE processing, which causes additional latency and thus should be taken into account as well.
In general, the design has to filter out the case-A below:
A:
UL grant is not capable to carry delay-critical SL-BSR, and SL traffic is delay-critical;

B: 
UL grant is not capable to carry delay-critical SL-BSR, and SL traffic is not delay-critical;

C:
UL grant is capable to carry delay-critical SL-BSR, and SL traffic is delay-critical;

D: 
UL grant is capable to carry delay-critical SL-BSR, and SL traffic is not delay-critical;

For whether SL traffic is delay-critical or not, it can be easily differentiated. The key is PQI is not enough, since PC5-S/-RRC message does not have PQI input from upper layer. Hence, one has to rely on network configuration, e.g., a tag for a specific LCH, to differentiate between delay-critical delay-tolerant traffic.
Observation 9 Network per-SL-LCH configuration can be used for UE to differentiate delay-critical and delay-tolerant sidelink traffic.
Regarding UL grant capability, i.e., whether it is able to carry the delay-critical SL-BSR, it is more a LCP restriction, 
-
maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
Based on the current specification, only the maxPUSCH-duration parameter can be used to differentiate the grant capability of carrying delay-critical traffic, so logically it can be used to differentiate whether a UL grant can be used to carry delay-critical SL-BSR. It can be a SL-LCH-independent configuration or a per-SL-LCH configuration, i.e., for each SL-LCH to differentiate the capability of UL grant.
Observation 10 Network configuration (SL-LCH-independent or per-SL-LCH configuration) can be used for UE to differentiate the UL grant capability of carrying SL-BSR.
Combining the two aspects above, there can be different solutions:

A) Network configures a per-SL-LCH tag for each SL-LCH, to differentiate delay-critical traffic and delay-tolerant traffic => in case the SL-BSR is triggered by delay-critical SL-LCH, SR would be triggered anyway regardless of SL-BSR transmission;
B) Network configures either a SL-LCH-independent or a SL-LCH-dependent value of maxPUSCH-duration => in case the UL-SCH resource is available, SR would be triggered only if the PUSCH duration is larger than the maxPUSCH-duration value.
C) Combination of A and B above, i.e., both delay-critical tag and maxPUSCH-duration should be configured, and thus SR is triggered only if both are satisfied, i.e., the BSR is triggered by delay-critical SL-LCH and UL-SCH resource duration is larger than the maxPUSCH-duration.
Where A and B are not completed but is simpler, compared to C.

Proposal 2 RAN2 discuss the solution for UE to differentiate SL-BSR is triggered by delay-critical sidelink traffic or not, e.g., by network configuration for SL LCH.
Proposal 3 RAN2 discuss the solution for UE to differentiate UL grant being capable to carry SL-BSR triggered by delay-critical SL traffic or not, e.g., by network configuration of maxPUSCH-Duration.
3 Conclusion
Based on the discussion in section 2, we observe:

Observation 1
The large size of SL-BSR causes restriction to UL scheduling, especially considering truncate SL BSR cannot cancel pending SL BSR.
Observation 2
The current specification did not consider to use truncated BSR for regular/periodic BSR.
Observation 3
Comparable priority of NR UL and NR SL would lead to impact to SA2/RAN1 agreement of LTE SL and NR SL priority comparability.
Observation 4
In case of (NG)EN-DC and NE-DC, if RAN2 agrees on the need of UL/SL prioritization between MCG SL and SCG UL, one has to handle the priority of NR-SL in different way, w.r.t. MCG UL and w.r.t. SCG SL.
Observation 5
NR UL judging the UL-SCH resource being for URLLC or not based on whether the LCP restriction is meet.
Observation 6
SL-grant characteristic is not directly related to the issue here.
Observation 7
UL LCP adopt the PUSCH duration as the LCP restriction, instead of the time point where PUSCH ends.
Observation 8
After SL-BSR is transmitted, there are further steps for network and UE processing, which causes additional latency and thus should be taken into account as well.
Observation 9
Network per-SL-LCH configuration can be used for UE to differentiate delay-critical and delay-tolerant sidelink traffic.
Observation 10
Network configuration (SL-LCH-independent or per-SL-LCH configuration) can be used for UE to differentiate the UL grant capability of carrying SL-BSR.


We propose:
Proposal 1
RAN2 not pursue flexible UL-BSR/SL-BSR priority in LCP procedure.
Proposal 2
RAN2 discuss the solution for UE to differentiate SL-BSR is triggered by delay-critical sidelink traffic or not, e.g., by network configuration for SL LCH.
Proposal 3
RAN2 discuss the solution for UE to differentiate UL grant being capable to carry SL-BSR triggered by delay-critical SL traffic or not, e.g., by network configuration of maxPUSCH-Duration.
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