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1 Introduction
On pervious RAN2#106 meeting, the UL/SL prioritization was discussed and reached the following agreements [1]:
	Agreements on UL/SL prioritization: 

1: 
For NR UL and NR SL prioritization, the QoS requirement of both SL and UL transmissions can be used to judge whether the SL transmission is to be prioritized over UL or not, FFS on how the QoS requirement of SL and UL transmission can be taken into account.
2: 
For NR UL and NR SL prioritization, MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission.

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

4:
For NR UL and LTE SL cross-RAT case, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed). FFS on the need of this prioritization.

5:
The priority value based solution can be applied to PC5-RRC messages as well, and default value can be defined in the spec, and allows (pre-) configuration to override it.

6:
RAN2 does not consider the scenario where SL is controlled/configured by SN in Rel-16 NR-V2X.

7: 
For UL/SL prioritization, RAN2 further discuss the need/impact to consider SCG UL for UL/SL prioritization.

8:
RAN2 aims at a general solution for UL/SL prioritization for different cast types.


In this contribution, we will further discuss how the QoS requirements of SL and UL transmission can be taken into account for NR UL and NR SL prioritization, and try to figure out the possible solution for the scenario that MAC CE(s) are included in the UL MAC PDU and for the scenario that the PUCCH transmission collides with the PSSCH transmission.
2 Discussion
Regarding how to consider the QoS requirements for the UL/SL prioritization, for UL since the specific QoS parameters (e.g. 5QI) of logical channels or radio bearers are unknown to UE and the UE can only obtain QFI and cannot obtain the mapping between QFI to QoS profile from NW, only the logical channel priority configured in the LogicalChannelConfig IE by the NW can be used as the parameter to embody the QoS requirements of the UL transimission. Moreover, the LCH priority will be used in LCP procedure to decide the relative priority what to be included in the UL MAC PDU, whereas up to 16 LCHs priority values are supported and an increasing priority value indicates a lower priority level.
When it comes to the reflection on the QoS requirement of the SL transmission, SL logical channel priority was discussed and the following agreements were reached [1]:

	Agreements on LCH priority: 

1: 
For unicast for IC connected UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by dedicated RRC).

2:
For unicast for IC idle/inactive UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by SIB).

3:
For unicast for OOC UE, logical channel priority level is configured by NW. Mapping between PQI/PFI, LCH and SLRB is also configured by NW (e.g. by preconfiguration).

4:
FFS on groupcast and broadcast cases.


Although the agreement that SL LCH priority configured by NW is yet only supported for unicast, it is normal to believe that the SL LCH priority configured by the NW will be also supported for groupcast and broadcast. Therefore, in order to be consistent with the way of embody QoS requirements of the UL transmission, the QoS requirement of SL transmission can also be considered as the SL LCH priority. That is to say, both the QoS requirement of NR SL and NR UL transmission can be considered as the corresponding UL LCHs and SL LCHs priority.

Observation 1: The UL LCHs and SL LCHs priority are used as the QoS requirements based on which the UL and SL prioritization is performed.
Except the case that MSG1/3 for RACH procedure and PUSCH for emergency PDU connection of UL transmission, whereas the UL transmission are always prioritized over SL transmission. The QoS requirements of both UL transmission and SL transmission need to be used to judge whether the SL transmission is to be prioritized over UL or not, and this will lead to a relative QoS handling between NR SL an NR UL.
Based on our above discussion and observation, for the prioritization of PUSCH and PSSCH transmission, if a pending UL MAC PDU is overlapped with a pending SL MAC PDU in time domain, we should compare the LCHs priority of UL MAC PDU and the SL LCHs priority of SL MAC PDU. Specifically, if the highest priority of the LCHs to be included in the UL MAC PDU is no higher than the highest priority of SL LCHs to be included in the SL MAC PDU, the SL transmission is prioritized; otherwise, UL is prioritized.
Proposal 1: For the prioritization of pending UL and SL MAC PDU transmission, if the highest priority of the LCHs to be included in the UL MAC PDU is no higher than the highest priority of SL LCHs to be included in the SL MAC PDU, the SL transmission is prioritized, otherwise UL is prioritized.
For the prioritization of SL and UL, the UE will be in RRC_CONNECTE state, so both of the two LCH priorities (SL and UL) will be configured by the NW. So, we think the priority of the SL LCH and UL LCH can now be compared to each other, in the other way around, NW will configures priorities for SL LCH and for UL LCH by keeping this comparison in mind.
Proposal 2: The priorities of UL LCHs and SL LCHs can be compared directly with both being NW configured. The NW should configure the LCH priority for SL and for UL by taking such comparison into account. 
Another issue that we need to further discuss is the scenario that MAC CE(s) are included in UL MAC PDU.  For example, UL MAC PDU can include both some MAC CEs and some MAC SDUs (i.e. data from any logical channel). 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 have higher relative priority over data from any Logical Channel (except data from UL-CCCH) in LCP procedure [2], and they are quite fundamental for the UE to work normally in the NW, and thus can be very crucial. 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).
Relative priorities for LCP in NR [4]
	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.


It can be seen that some certain MAC CEs (e.g. C-RNTI MAC CE, Configured Grant Confirmation MAC CE, BSR MAC CE, PHR MAC CE) are always prioritized over data from any Logical Channel (except data from UL-CCCH) in LCP procedure; therefore, it is also necessary to consider their relative priorities in the prioritization of UL MAC PDU and SL MAC PDU, even though they do not have corresponding LCH priorities yet.
Here we discuss two possible solutions to prioritize some UL MAC CEs in the UL/SL prioritization procedure.

· Option 1: Give the LCH priority to the MAC CE. If a MAC CE has its own LCH priority, the UE can compare the priority of data and MAC CE(s) relatively to decide which one is included in the UL MAC PDU. Then for prioritization of UL and SL MAC PDU, since MAC CE(s) have their own LCH priorities, it is straightforward that we compare the highest priority of the LCHs to be included in the UL MAC PDU and the highest priority of the SL LCHs to be included in the SL MAC PDU, so that we can decide whether UL MAC PDU transmission is prioritized or not.
· Option 2: Configure some MAC CE(s) which are always prioritized over SL MAC PDU, with which specific MAC CEs to be prioritized up to NW implementation. For example, if the gNB thinks the configured grant confirmation MAC CE transmission has a higher priority over SL data transmission, then the transmission of a MAC PDU containing it will be prioritized during UL/SL prioritization, regardless of what the SL MAC PDU includes. In this option, UL transmission is prioritized over SL if the UL MAC PDU includes any MAC CE(s) configured to be prioritized; Otherwise, if none of the configured MAC CE(s) are included, we can further compare the highest priority of the LCHs to be included in the UL MAC PDU and the highest priority of the SL LCHs to be included in the SL MAC PDU, whereas the remaining MAC CE(s) not configured, even if included, are treated as with lower priority than any MAC SDU included and are actually deprioritized in this case.
Regarding option 1, we need to enhance the LCP procedure, and this will make an impact not only on SL but also on UL. Since there are only a few companies trying to make some progress on MAC CE prioritization in IIOT [3], and this option seems possible to lead to a negative impacts on IIOT WI, we might need to design a mechanism which is independent from IIOT and makes impacts on SL only rather than on both UL and SL. Therefore, option 2 seems to be a preferable solution, so that we propose option 2 as the way forward. 
Proposal 3: NW can configure some MAC CEs that are prioritized over any SL transmission. If the pending UL MAC PDU includes any of the configured MAC CE(s), UL transmission is prioritized. 
Besides PUSCH transmission, the left over issue is on 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 Rel-15 NR Uu, the PUSCH transmission, in the case of collision, will be unconditionally prioritized, regardless of by which logical channel the SR is actually triggered. Since SR may be triggered by some URLLC traffic, it is straightforward to take both the QoS requirements of the data that triggered SR and those of the data included in the SL MAC PDU into account (e.g SR triggered by URLLC traffic v.s. SL MAC PDU including only eMBB traffic, or SR triggered by eMBB traffic v.s. SL MAC PDU including URLLC traffic).
Similar to our solution of prioritization between UL MAC PDU and SL MAC PDU, if the highest priority of the LCHs that trigger SR is no higher than the highest priority of SL LCHs to be included in the SL MAC PDU, the SL transmission is prioritized; otherwise, UL is prioritized. If the UL transmission is PUCCH transmission for SR triggered by SL, then we can directly compare these two SL LCHs priorities; otherwise, if it is for SR, then compare the priority of the UL LCH that triggered the SR and the highest priority of the sidelink LCH for the SL transmission. To sum up, we have the following proposal. 
Proposal 4: If the highest priority of the LCHs that triggered SR is no higher than the highest priority of SL LCHs to be included in the SL MAC PDU, the SL transmission is prioritized; otherwise, PUCCH transmission for SR is prioritized.
3 Conclusion
This contribution discusses an issue regarding relative QoS between NR SL and NR Uu. The observations and proposals are as follows:

Observation 1: The UL LCHs and SL LCHs priority are used as the QoS requirements based on which the UL and SL prioritization is performed.
Proposal 1: For the prioritization of pending UL and SL MAC PDU transmission, if the highest priority of the LCHs to be included in the UL MAC PDU is no higher than the highest priority of SL LCHs to be included in the SL MAC PDU, the SL transmission is prioritized, otherwise UL is prioritized.
Proposal 2: The priorities of UL LCHs and SL LCHs can be compared directly with both being NW configured. The NW should configure the LCH priority for SL and for UL by taking such comparison into account. 
Proposal 3: NW can configure some MAC CEs that are prioritized over any SL transmission. If the pending UL MAC PDU includes any of the configured MAC CE(s), UL transmission is prioritized. 
Proposal 4: If the highest priority of the LCHs that triggered SR is no higher than the highest priority of SL LCHs to be included in the SL MAC PDU, the SL transmission is prioritized; otherwise, PUCCH transmission for SR is prioritized.
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