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1 Introduction

In RAN2#107, the following agreements have been reached

Agreements on prioritization between UL and SL: 
1: 
(To be confirmed by RAN1/4) RAN2 work on NR-UL/NR-SL prioritization at least for two scenarios: 1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and 2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget. 

2:
(To be confirmed by RAN1/4) RAN2 work on LTE-UL/NR-SL and LTE-SL/NR-UL prioritization at least for scenario when UL TX and SL TX (in different carrier frequency) share TX chains and power budget.

3:
RAN2 sends LS to RAN1/4 to 1) ask RAN1 work on power sharing between UL TX and SL TX when they use separated TX chains but share power budget, 2) to check view of RAN1/4 on the validity of LTE-SL/NR-UL, LTE-UL/NR-SL prioritization scenario when UL/SL overlap in time domain in the shared/same carrier frequency, and 3) to check view of RAN1/4 on the necessity of MCG-SL/SCG-UL prioritization.

4:
Prioritization between NR-UL and NR-SL will be done based on NW configuration. FFS when the cell doesn’t support NR-SL.

5:
NR-UL and NR-SL priority are both considered w/o direct comparison between UL and SL. FFS how to select UL traffic prioritized over SL. 
In this contribution, we discuss the left issues on UL/SL prioritization.
2 Discussion
Firstly, it is necessary to generalize the issue on UL-SL prioritization. If one limit the prioritization to TX, there could be in total 3 types of TX needs to be taken into account:
A. SL-TX: including PSCCH, PSSCH, PSFCH, SLSS, PSBCH - from RAN2 perspective, we can limit to PSSCH (with associated PSCCH) carrying SL MAC PDU;
B. UL-triggered UL-TX: including PUCCH, PUSCH, PRACH, SRS – from RAN2 perspective, we can limit to SR-PUCCH, PRACH and PUSCH carrying UL MAC PDU;
C. SL-triggered UL-TX: including PUCCH, PUSCH – from RAN2 perspective, we can limit to SR-PUCCH and PUSCH carrying SL-BSR;
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Therefore, when talking about UL/SL prioritization, we need to cover prioritization between A and B, between B and C, and between A and C. Detailed analysis is provided for the 3 cases as follows.
2.1 UL-triggered UL-TX vs. SL-TX
According to the RAN2#107 agreement as follows, the FFS point is how to consider NR-UL priority during the prioritization procedure.
5:
NR-UL and NR-SL priority are both considered w/o direct comparison between UL and SL. FFS how to select UL traffic prioritized over SL. 
So if one assume the priority threshold for SL is kept, the FFS point is about how to define the additional case of prioritized UL-TX, within the prioritization order of UL/SL transmission in the following
A. UL-TX which always prioritized over SL-TX

1) RACH Msg1, Msg3 (including CCCH, C-RNTI MAC CE) and PUSCH for emergency;

2) Other UL-TX which is prioritized over all SL-TX;

B. SL-TX with associated SL-LCH priority lower than the SL-specific priority threshold;

C. UL-TX other than A1, A2;
D. SL-TX other than B;

Before answering the question, one need to differentiate the different cases (here we limited to RAN2 specific components, i.e., PUCCH for SR, PUSCH for MAC SDU and MAC CEs) of UL-TX

1. SR-PUCCH, UL-BSR, configured grant confirmation (RAN2#107 has agreed on the association of LCH and configured grant), MAC SDU from DCCH / DTCH, and Recommended bit rate query.
2. PHR;

3. C-RNTI and MAC SDU from CCCH;

Type-3 is already agreed to be always prioritized over SL, i.e., in case-A1 above. So the FFS point is on Type-1/2. For type-1 components, they are associated with one or more logical channel, so one can derive a corresponding priority value from the LCH priority, e.g., which is of higher priority level for URLLC traffic. Yet for type-2 components, it is not associated with any logical channels, so the associated priority cannot be derived, i.e., hard to define whether it is used for URLLC traffic or not.
Observation 1 SR-PUCCH, UL-BSR, configured grant confirmation, MAC SDU from DCCH / DTCH, and Recommended bit rate query are candidates for “always-prioritized-UL-TX”, since one can judge whether it is for URLLC traffic or not based on the associated logical channel.
On the one hand, for type-1 UL-TX above, if any component is to be added into case-A2 above - since RAN2#107 has rule out the direct comparison, in order to differentiate whether it is for URLLC traffic or not, one solution could be to define a UL-specific priority threshold, and thus the prioritization order of UL/SL transmission can be as follows:
A. UL-TX which always prioritized over SL-TX

1) RACH Msg1, Msg3 (including CCCH, C-RNTI MAC CE) and PUSCH for emergency;

2) UL-TX with associated UL-LCH priority lower than the UL-specific priority threshold;

B. SL-TX with associated SL-LCH priority lower than the SL-specific priority threshold;

C. UL-TX other than A1, A2;
D. SL-TX other than B;

In this way, the direct comparison between UL and SL priority can be avoided, and also the network can differentiate URLLC-related UL and non-URLLC-related UL, by using the UL-specific priority threshold. 
On the other hand, there would be further left issues, e.g., 
· RAN2 needs to further discuss which UL-TX to follow the prioritization between UL-triggered UL-TX and SL-TX above. The LTE-V2X rule is based on a single SL-oriented threshold, so there is no need to differentiate the UL-TX types, but if a UL-oriented threshold is introduced, it is supposed that it cannot be applied to all UL-TX cases, e.g., may be limited to type-1 UL-TX. Specifically, the issue is whether all or just part of components in type-1 UL-TX need to follow the prioritization rule, e.g., it could be FFS for configured grant confirmation and recommended bit rate query, which may not directly triggered by URLLC traffic. 
· Besides, the introduction of case-A2 above may further complicate the flexible-BSR discussion. Since the spirit of flexible BSR is to align LCP priority with the UL/SL prioritization priority, the introduction of case-A2 (different from case-A1 which is not associated with UL-BSR entries, case-A2 for DTCH/DCCH is associated with UL-BSR entries) would further complicate the LCP priority handling for UL-BSR versus SL-BSR.
Considering the legacy way can be used directly to avoid further specification effort as above, but with the cost that one cannot differentiate the handling of URLLC and non-URLLC traffic for UL and SL, it is proposed for RAN2 to further discuss the two solutions.
Proposal 1 For prioritization between UL-triggered UL-TX and SL-TX, RAN2 discuss either A) ignore UL priority like in LTE solution, or B) take into account of UL priority by introducing independent priority threshold for UL and SL respectively, i.e., 1) if UL-TX is of priority lower than the UL priority threshold, it is prioritized over SL-TX, 2) if UL-TX is of priority is not lower than the UL priority threshold, it is handled as in LTE. In the latter case, RAN2 needs to further discuss which UL-TX (e.g., SR, BSR, configured grant confirmation, UL MAC SDU) to follow the prioritization between UL-triggered UL-TX and SL-TX.
2.2 UL-triggered UL-TX vs. SL-triggered UL-TX
RAN2#107 agrees on the following WA for prioritization between UL-BSR and SL-BSR

1: 
Working assumption: RAN2 pursues the need of flexible priority for the non-padding SL BSR in NR, but will see if there is any big problem which cannot be solved w/o complicated options.

In particular for SL-BSR/UL-BSR prioritization, one key issue was raised about the lengthy SL-BSR may prevent the transmission of UL-BSR

· 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);

For this issue, it is only for the case where the BSR is triggered by both buffers.

· On the one hand, 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 2 The key problem of flexible BSR is that the low-priority SL BSR entry would occupy UL grant space and prevent the transmission of high-priority UL BSR.
To solve the issue above, the key is to avoid prevent low-priority SL BSR entries being prioritized over UL BSR. One solution is to truncate SL-BSR, and thus change the LCP as follows:

Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE;
-
MAC CE for Type-1 Sidelink BSR, with exception of Sidelink BSR included for padding;
-
MAC CE for BSR, with exception of BSR included for padding;
-
MAC CE for Type-2 Sidelink BSR, with exception of Sidelink BSR included for padding;
-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding.
-
MAC control element for Sidelink BSR included for padding.
Where type-1 SL-BSR is merely legacy truncated SL-BSR but limit to the SL-BSR entries that are to be prioritized over UL-BSR, and type-2 SL-BSR is merely legacy truncated SL-BSR but limit to the SL-BSR entries that are not to be prioritized over UL-BSR.

Proposal 2 Before confirm the flexible BSR WA, RAN2 needs to solve the issue that low-priority SL-BSR entries preventing the UL-BSR, e.g., by only allowing the high-priority SL-BSR entries being prioritized over UL-BSR. The rule used for prioritization between UL-triggered UL-TX and SL-TX is applied to define high-priority SL-BSR entries. Otherwise, the WA needs to be reverted.
If we go with the WA above, it is straightforward to align with the rule used for prioritization between UL-triggered UL-TX and SL-TX, i.e.,
· UL-BSR is prioritized if the associated UL-LCH priority is lower than the UL priority threshold, or the SL-BSR associated SL-LCH is higher than the SL priority threshold;

· Otherwise, SL-BSR is prioritized;

And the same prioritization should be apply to the other UL-triggered UL-TX vs. SL-triggered UL-TX cases, 

· UL-triggered UL-TX: UL-SR, UL-BSR, UL configured grant confirmation, UL MAC SDU;
· SL-triggered UL-TX: SL-SR, SL-BSR, SL configured grant confirmation;

I.e., if one confirm the need of flexible LCP between UL-BSR and SL-BSR, the same logic should be applied to the prioritization between UL-(B)SR and SL-(B)SR, and also between UL-CG-confirmation and SL-CG-confirmation.
Proposal 3 If RAN2 confirms the flexible BSR WA, RAN2 further discuss, besides BSR, what other UL-TX(s) (e.g., UL/SL-SR, UL/SL-configured grant confirmation, UL MAC SDU) needs to be considered for prioritization between UL-triggered UL-TX and SL-triggered UL-TX, following the same rule for prioritization between UL-triggered UL-TX and SL-TX.
2.3 SL-TX vs. SL-triggered UL-TX

For this, it is straightforward to compare direct the associated SL-LCH priority, similar to the prioritization between SL-TX and SL-TX.
Proposal 4 For prioritization between SL-TX and SL-triggered UL-TX, it is based on direct comparison between associated LCH priority. RAN2 further discuss which UL-TX (e.g., SR, BSR, configured grant confirmation) needs to considered for prioritization between SL-TX and SL-triggered UL-TX.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
SR-PUCCH, UL-BSR, configured grant confirmation, MAC SDU from DCCH / DTCH, and Recommended bit rate query are candidates for “prioritized UL-TX”, since one can judge whether it is for URLLC traffic or not based on the associated logical channel.
Observation 2
The key problem of flexible BSR is that the low-priority SL BSR entry would occupy UL grant space and prevent the transmission of high-priority UL BSR.


And thus we propose:
Proposal 1
For prioritization between UL-triggered UL-TX and SL-TX, RAN2 discuss either A) ignore UL priority like in LTE solution, or B) take into account of UL priority by introducing independent priority threshold for UL and SL respectively, i.e., 1) if UL-TX is of priority lower than the UL priority threshold, it is prioritized over SL-TX, 2) if UL-TX is of priority is not lower than the UL priority threshold, it is handled as in LTE. In the latter case, RAN2 needs to further discuss which UL-TX (e.g., SR, BSR, configured grant confirmation, UL MAC SDU) to follow the prioritization between UL-triggered UL-TX and SL-TX.
Proposal 2
Before confirm the flexible BSR WA, RAN2 needs to solve the issue that low-priority SL-BSR entries preventing the UL-BSR, e.g., by only allowing the high-priority SL-BSR entries being prioritized over UL-BSR. The rule used for prioritization between UL-triggered UL-TX and SL-TX is applied to define high-priority SL-BSR entries. Otherwise, the WA needs to be reverted.
Proposal 3
If RAN2 confirms the flexible BSR WA, RAN2 further discuss, besides BSR, what other UL-TX(s) (e.g., UL/SL-SR, UL/SL-configured grant confirmation, UL MAC SDU) needs to be considered for prioritization between UL-triggered UL-TX and SL-triggered UL-TX, following the same rule for prioritization between UL-triggered UL-TX and SL-TX.
Proposal 4
For prioritization between SL-TX and SL-triggered UL-TX, it is based on direct comparison between associated LCH priority. RAN2 further discuss which UL-TX (e.g., SR, BSR, configured grant confirmation) needs to considered for prioritization between SL-TX and SL-triggered UL-TX.
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