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1 Introduction

As discussed in the email discussion [1], many companies think sidelink BSR could be prioritized over Uu BSR, if sidelink supports service with higher priority than Uu. We discuss how to support flexible BSR priority handling in this paper.
2 Discussion
First question is how to do the prioritization. In the email discussion [1], two solutions were proposed. All companies support to do the prioritization by comparing the priorities of the LCHs that triggered the SL BSR and UL BSR respectively, since this solution is simpler and cleaner. 
But based on companies’ responses, there are different understandings on how this solution works when there are available data from multiples sidelink LCHs and UL LCHs upon BSR triggered. Three possible options are observed to do the BSR prioritization:
Option 1, select the SL LCH and Uu LCH with highest priority and compare the priority value of the selected SL LCH and Uu LCH. If selected SL LCH has higher priority, report SL BSR containing buffer status of all SL LCHs into MAC PDU. Otherwise, report Uu BSR. The prioritization is done at interface level, i.e. SL and Uu.
Option 2, select the SL LCH with highest priority value from each destination and Uu LCH with highest value. Rank the selected SL LCHs and Uu LCH in the descending order of associated priority value. Report sidelink BSR containing the buffer status of the whole SL destination associated with selected SL LCH or BSR in the same order. Note that if UL grant is large enough to accommodate buffer status of multiple SL destinations, they are included in one sidelink BSR MAC CE, so the rule of at most one sidelink BSR MAC CE in one MAC PDU is not broke. The prioritization is done at destination level, i.e. destination UE and gNB.
Option3, Rank the SL LCHs and Uu LCHs in the descending order of associated priority value. Report sidelink BSR containing buffer status of LCG associated with selected SL LCH or BSR containing buffer status of LCG associated with selected LCH in the same order. Note that if UL grant is large enough to accommodate buffer status of multiple sidelink/Uu LCGs, they are included in one sidelink/Uu BSR MAC CE, so the rule of at most one sidelink BSR and BSR MAC CE in one MAC PDU is not broke. The prioritization is done at LCG level, i.e. SL LCG and Uu LCG.
Option 1 is simplest. But it may result in over prioritization on SL. Because sidelink BSR MAC CE containing all SL LCH buffer status could be very large, UL grant may not be able to include any other BSR MAC CE, which means all the Uu service is delayed, even if only one SL LCH carries URLLC service and the rest SL LCHs carry delay tolerant service.
Option 2 and 3 provide the flexibility to include buffer status of sidelink and Uu LCH with relatively higher priority in one MAC PDU. Meanwhile, option 2 and 3 can also be used to handle the prioritization between sidelink BSRs, when UL grant can’t include buffer status of all sidelink LCHs.

In our understanding, the sidelink service is usually the same within one destination. So option 2 and 3 could reach similar performance, but option 2 is simpler than option 3. Therefore, we propose adopt option 2.
Proposal 1: when UL grant can’t include all sidelink BSR MAC CEs, MAC shall select the SL LCH with highest priority value from each destination and Uu LCH with highest value, rank the selected SL LCHs and Uu LCH in the descending order of associated priority value, report sidelink BSR containing the buffer status of the whole SL destination associated with selected SL LCH or BSR in the same order.
No matter which option above is adopted, it is possible only sidelink BSR is reported when there are both pending sidelink BSR and BSR, due to limited UL grant size. In this case, gNB only receives sidelink BSR(s). gNB may only schedule sidelink transmission resource to UE. No UL resource is scheduled, since there is no UL available data from gNB point of view. Therefore, UE is not able to report pending BSR to gNB, until next SR is triggered to request UL resource. Depending on the configuration of retxBSR-Timer, the delay could be up to 10.24 second. Such long delay is unacceptable for most services. Therefore, it’s important to indicate gNB whether there is pending BSR when only sidelink BSR is reported and there is still pending BSR. Two possible ways are observed,
Option 1, introduce one bit in sidelink BSR MAC CE.

Option 2, introduce one new MAC CE, which is identified by a MAC PDU subheader with LCID and has a fixed size of 0 bit.

Both options could work. But this indication should be optional included. Option 1 would fix the indication in sidelink BSR MAC CE and introduce signalling overhead. Option 2 is cleaner and more flexible.

Proposal 2: introduce MAC CE to indicate there is pending BSR, when only sidelink BSR is reported.
3 Conclusion
Based on the discussion in section 2, we have following observation:
Proposal 1: when UL grant can’t include all sidelink BSR MAC CEs, MAC shall select the SL LCH with highest priority value from each destination and Uu LCH with highest value, rank the selected SL LCHs and Uu LCH in the descending order of associated priority value, report sidelink BSR containing the buffer status of the whole SL destination associated with selected SL LCH or BSR in the same order.
Proposal 2: introduce MAC CE to indicate there is pending BSR, when only sidelink BSR is reported.
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