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1 Introduction
In pervious RAN2#107 meeting, the UL/SL prioritization was discussed and the following agreements were achieved [1]:
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 will further discuss how to select UL transmission prioritized over SL transmission, under the premise that NR UL and NR SL priority are both considered w/o direct comparison between UL and SL.
2 Discussion
2.1 Prioritization between PUCCH transmission and PSSCH transmission
Regarding PUCCH transmission, since only SR belongs to RAN2 scope and CSI/HARQ related issues should be discussed by RAN1, in this contribution we only focus on the prioritization of SR transmission and SL MAC PDU transmission, when they are overlapped in time domain.

In IIOT, following agreements were reached in RAN2#107 meeting [2], SR transmission will be prioritized over PUSCH transmission if the priority of the LCH that triggered the SR is “high”, i.e. higher than the priority for UL-SCH transmission.
Agreements on prioritization between SR and PUSCH: 

1: 
If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is “high” (FFS).  Priority value of the UL-SCH resource is FFS
2:   If an SR was triggered before MAC PDU assembly and PUCCH resource for the SR’s transmission occasion conflicts with UL-SCH resource of the MAC PDU, and the UL-SCH transmission is deprioritized, a MAC PDU will not be generated. (conflict = they cannot both be transmitted)
3:   When a PUSCH transmission is deprioritized, desired PHY behaviour is for RAN1 to decide

Observation 1: RAN2 already agreed to compare the priority of the LCH triggering the SR and the priority of the data included in UL MAC PDU for the prioritization between PUCCH SR transmission and PUSCH transmission in UL. 

Inspired by this agreement made in IIoT, we discuss how to deal with the collision between PUCCH SR transmission (in UL) and PSSCH transmission (in SL). For SR transmission via PUCCH, both SR for SL and SR for UL need to be considered, we can analyse them case by case.
· Prioritization between SR transmission for SL and SL MAC PDU transmission
For SR transmission triggered by SL LCHs, when it is overlapped with SL MAC PDU transmission in the time domain, since the “priority” of the SR for SL and the “priority” of the SL MAC PDU can be both reflected by SL LCH priority, therefore we can directly compare them to decide which one is prioritized. Such priority comparison is quite similar to the priority comparison agreed above in IIoT, because such priority comparison is done within the same interface, i.e. they are both an “intra-interface” comparison, instead of a “cross-interface” comparison. Note that this priority of the SR for SL should be defined as the highest priority of the SL LCH(s) that triggered the SR(s) associated with the PUCCH resource for SR transmission, and the priority of the SL MAC PDU should be defined as the highest priority of the SL LCHs to be included in SL MAC PDU.  
Proposal 1: For prioritization between SR transmission for SL in PUCCH and SL MAC PDU transmission in PSSCH, if the highest priority of SL LCH(s) that triggered SR(s) associated with this PUCCH resource is no higher than the highest priority of SL LCHs to be included in SL MAC PDU, the SL MAC PDU transmission in PSSCH is prioritized; otherwise, PUCCH transmission for SL SR is prioritized. 

· Prioritization between SR transmission for UL and SL MAC PDU transmission

Regarding SR transmission triggered by UL LCHs, we may not directly compare the UL LCH priority and the SL LCH priority, by considering the agreement reached in RAN2#107 meeting. However, when the UL SR is triggered by some URLLC traffic while the PSSCH transmission including only eMBB traffic, it is straightforward the UL SR should be prioritized in this scenario, and there should be one way to make it comes true.
In order to avoid directly comparing the SL LCH priority and UL LCH priority, two thresholds that are used to distinguish URLLC traffic from eMBB traffic can be introduced, i.e. an UL_threshold and an SL_threshold. To be specific, firstly we compare the highest priority of the LCH(s) that triggered SR(s) for UL and associated with the PUCCH resource for SR transmission to an UL_threshold, and then we compare the highest priority of SL LCHs to be included in the SL MAC PDU to an SL_ threshold, if the highest priority of LCHs that triggered UL SL is no higher than the UL_threshold. Only if the highest priority of LCHs that triggered the UL SR is no higher than the UL_threshold and the highest priority of SL LCHs to be included in SL MAC PDU is higher than the SL_threshold, is the SL MAC PDU transmission in PSSCH prioritized; otherwise, PUCCH transmission for UL SR is prioritized.
Proposal 2: For prioritization between SR transmission for UL in PUCCH and SL MAC PDU transmission, if the highest priority of the LCH(s) that triggered SR(s) associated with the PUCCH resource is no higher than an UL_threshold and the highest priority of SL LCHs to be included in the SL MAC PDU is higher than an SL_threshold, the SL MAC PDU transmission in PSSCH is prioritized; otherwise, PUCCH transmission for SR is prioritized. 

Proposal 3: Both the UL_threshold and SL_threshold can be configured via RRC dedicated signalling. 
2.2 Prioritization between PUSCH transmission and PSSCH transmission
Regarding PUSCH transmission, both UL MAC SDU(s) and MAC CE(s) may be included in an UL MAC PDU. It is obviously unreasonable to taking only the priority of the MAC SDUs into account without taking care of the MAC CEs, as some of them even have higher relative priority over data from any Logical Channel (except data from UL-CCCH) in LCP procedure [3], and they are quite fundamental for the UE to work normally in the NW. Moreover, the BSR MAC CE may be triggered by URLLC traffic, so it is necessary to prioritize PUSCH transmission containing these specific MAC CE(s) in UL.
Relative priorities for LCP in NR [3]
	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 BSR, with exception of 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.


For most MAC CEs other than those for padding BSR (e.g. C-RNTI MAC CE, Configured Grant Confirmation MAC CE, BSR MAC CE, PHR MAC CE), they are always prioritized over data from any Logical Channel (except data from UL-CCCH) in LCP procedure; therefore, it logically also makes sense to find a way to enable them to be prioritized in the prioritization of UL MAC PDU and SL MAC PDU.

One possible solution is that some MAC CE(s) can be configured by NW as always prioritized over SL MAC PDU transmission, and which specific MAC CEs to be prioritized is up to NW implementation. For example, if the gNB thinks the configured C-RNTI MAC CE transmission has a higher priority over any SL data transmission, then the transmission of a MAC PDU containing it will be prioritized over SL MAC PDU during UL/SL prioritization, regardless of what specific data the SL MAC PDU includes. 

Proposal 4: NW can configure some MAC CEs that are prioritized over any SL MAC PDU transmission. If the UL MAC PDU includes any of the configured MAC CE(s), UL transmission in PUSCH is prioritized. 
Via this option, UL transmission is prioritized over SL if the UL MAC PDU includes any MAC CE(s) configured to be prioritized. In case none of the configured MAC CE(s) are included, we need to focus on the data to be transmitted on PUSCH in UL and that to be transmitted on PSSCH in SL, in order to ensure that the higher priority data (e.g. URLLC) to be transmitted in SL/UL is prioritized over the lower priority data (e.g. eMBB) in the other interface. To be specific, we can further compare the highest priority of the LCHs  in the UL MAC PDU to be transmitted and the highest priority of the LCHs included in the SL MAC PDU to be transmitted in an indirectly way, e.g. as the solution in proposal 2 and comparing them respectively to a threshold.
Besides the UP data of UL LCHs itself, the transmission of the non-padding BSR MAC CE can have obvious impact on the performance of actual data transmission in UL as well. In case the non-padding BSR is within the configured MAC CEs as per NW configuration, it is anyway prioritized. However, there is also the possibility that the NW may only intend to prioritize UL BSR including the buffer size of high-priority LCHs (e.g. with URLLC data), instead of giving the non-padding BSR an “absolute” priority over any SL transmission. In this case, it seems that the non-padding BSR including the high-priority LCHs’ buffer sizes should also be prioritized, even if it is not included in the configured MAC CEs, as if the high priority LCHs’ data itself is included. To this end, the UL transmission in PUSCH may also need to be prioritized, if a non-padding BSR MAC CE is included and it includes the BS of a LCH whose priority is above a threshold (similar to the comparison between the priority of LCH data and the threshold discussed above), even if the data of such LCH itself is not included in the same UL transmission (e.g. due to the LCP restriction not met). 
With all above factors taken into consideration, we have the proposal as follows to deal with the SL and UL prioritization, when none of the configured MAC CEs as in proposal 4 is included in the PUSCH transmission: 
Proposal 5: For the prioritization between UL transmission in PUSCH which includes no MAC CEs configured and SL transmission in PSSCH, the SL transmission is prioritized:

· If in the UL MAC PDU to be transmitted there is neither data of an LCH with the priority higher than an UL_threshold, nor a non-padding UL BSR MAC CE containing the BS of any such LCH; and

· If the highest priority of the SL LCH(s) in SL MAC PDU to be transmitted is higher than an SL_threshold.
Otherwise, PUSCH transmission for UL MAC PDU is prioritized. 
Based on our above solution, both NR UL and NR SL priority are considered without direct comparison between UL and SL, whereas those traffic with high priority (e.g. URLLC  in UL or in SL transmission) would be prioritized in a reasonable way.
3 Conclusion
This contribution further discusses some issues on NR SL and NR UL prioritization. The observations and proposals are as follows:

Observation 1: RAN2 already agreed to compare the priority of the LCH triggering the SR and the priority of the data included in UL MAC PDU for the prioritization between PUCCH SR transmission and PUSCH transmission in UL. 

Proposal 1: For prioritization between SR transmission for SL in PUCCH and SL MAC PDU transmission in PSSCH, if the highest priority of SL LCH(s) that triggered SR(s) associated with this PUCCH resource is no higher than the highest priority of SL LCHs to be included in SL MAC PDU, the SL MAC PDU transmission in PSSCH is prioritized; otherwise, PUCCH transmission for SL SR is prioritized. 

Proposal 2: For prioritization between SR transmission for UL in PUCCH and SL MAC PDU transmission, if the highest priority of the LCH(s) that triggered SR(s) associated with the PUCCH resource is no higher than an UL_threshold and the highest priority of SL LCHs to be included in the SL MAC PDU is higher than an SL_threshold, the SL MAC PDU transmission in PSSCH is prioritized; otherwise, PUCCH transmission for SR is prioritized. 

Proposal 3: Both the UL_threshold and SL_threshold can be configured via RRC dedicated signalling. 

Proposal 4: NW can configure some MAC CEs that are prioritized over any SL MAC PDU transmission. If the UL MAC PDU includes any of the configured MAC CE(s), UL transmission in PUSCH is prioritized. 

Proposal 5: For the prioritization between UL transmission in PUSCH which includes no MAC CEs configured and SL transmission in PSSCH, the SL transmission is prioritized:

· If in the UL MAC PDU to be transmitted there is neither data of an LCH with the priority higher than an UL_threshold, nor a non-padding UL BSR MAC CE containing the BS of any such LCH; and

· If the highest priority of the SL LCH(s) in SL MAC PDU to be transmitted is higher than an SL_threshold.
Otherwise, PUSCH transmission for UL MAC PDU is prioritized. 
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