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Introduction

During RAN2#106 meeting, UL/SL prioritization related agreements has been reached as below:
	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.


During RAN2#107 meeting, UL/SL prioritization related agreements have been reached as below:
	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 provide analyses on UL/SL prioritization for NR and identify the potential standard impacts based on above agreements.
Discussion 
NR UL and NR SL prioritization
In LTE V2X, a threshold of PPPP is (pre)configured, when UL Tx overlaps with SL Tx, if the PPPP (the smaller the PPPP, the high the priority) of the SL MAC PDU is lower than the threshold, the SL Tx is prioritized; otherwise the UL Tx is prioritized. If UL Tx is prioritized by upper layer or random access procedure is performed, the UE prioritizes UL Tx over SL Tx irrespective of the SL MAC PDU's PPPP. With regard to NR UL and NR SL prioritization, it is agreed that 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 during last RAN meeting. 

Observation 1:It is agreed that 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. 

During RAN2#106 meeting, it is agreed that sidelink logical channel priority level is configured by NW and mapping between PQI/PFI, LCH and SLRB is also configured by NW. Meanwhile, the NW will also configure UL logical channel priority level certainly for each IC connected UE. During RAN2#107 meeting, it is also agreed that NR-UL and NR-SL priority are both considered w/o direct comparison between UL and SL, then LTE solution can be considered as baseline, but it is not suitable to reuse a threshold of PPPP to judge UL/SL prioritization since the NR V2X QoS flow with different PPPP may be mapped to the same SL logical channel. In our opinion, the simplest way is to configure a  threshold of NR sidelink logical channel priority value, when NR UL Tx overlaps with NR SL Tx, if  the value of the highest priority of the sidelink logical channel(s) in the SL MAC PDU  is lower than the threshold, the NR SL Tx is prioritized; otherwise the NR UL Tx is prioritized.  

Proposal 1: Similar to LTE, a threshold of sidelink logical channel priority value can be configured for UL/SL Tx prioritization, which can be used to judge UL/SL Tx prioritization. To be specific, if the priority value of the SL MAC PDU is lower than the threshold, the SL transmission is prioritized over UL transmission, and vice versa.
However, as we known, URLLC is an important traffic in NR and it shall be prioritized over SL transmission. If we follow LTE solution totally, the SL Tx with priority value lower than the configured threshold is prioritized if the UL Tx is not prioritized by upper layer or random access procedure is not performed. Therefore, in order to ensure some NR UL traffic  such as URLLC  is prioritized over SL transmission, a new threshold of NR UL logical channel priority value can be configured by gNB. Then if the value of the highest priority of the NR UL logical channel(s) in the UL MAC PDU  is lower than the threshold, the NR UL Tx is prioritized, otherwise, the UE will continue comparing the sidelink logical channel priority value with configured SL logical channel priority threshold. 

Observation 2:  If we follow LTE solution totally, the SL Tx with priority value lower than the configured threshold is prioritized if the UL Tx is not prioritized by upper layer or random access procedure is not performed. So some NR UL traffic  such as URLLC cannot be prioritized.
Proposal 2:   A new threshold of NR UL logical channel priority value can be configured by gNB. Then if the value of the highest priority of the NR UL logical channel(s) in the UL MAC PDU  is lower than the threshold, the NR UL Tx is prioritized, otherwise, the UE will continue comparing the sidelink logical channel priority value with configured SL logical channel priority threshold.

In addition, if the serving cell doesn’t support SL, the network will not configure SL/UL  priority  related information. For this case, the thresSL-TxPrioritization IE which Indicates the threshold used to determine whether SL V2X transmission is prioritized over uplink transmission if they overlap in time is preconfigured in LTE SL solution. In our opinion, similar solution can be used for NR SL which means both the threshold of sidelink logical channel priority value and the  threshold of NR UL logical channel priority value can be preconfigured for UL/SL Tx prioritization.

Proposal 3: Both the threshold of sidelink logical channel priority value and the threshold of NR UL logical channel priority value can be preconfigured for UL/SL Tx prioritization.
LTE UL and NR SL prioritization
During RAN2#106 meeting, it is agreed that for an RRC_CONNECTED UE, the gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB via RRC dedicated signalling. In another word, the eNB can also configured  NR SLRB and SL LCH priority via LTE UL. In addition, it is also agreed that LTE-solution should be applied to LTE UL and NR SL cross-RAT case. Since the NR V2X QoS flow with different PPPP may be mapped to the same SL logical channel, it is not suitable to reuse a threshold of PPPP to judge UL/SL prioritization. In our opinion, the simplest way is to configure a  threshold of NR sidelink logical channel priority value, when LTE UL Tx overlaps with NR SL Tx, if  the value of the highest priority of the sidelink logical channel(s) in the SL MAC PDU  is lower than the threshold, the NR SL Tx is prioritized; otherwise the LTE UL Tx is prioritized.

Proposal 4: For LTE UL and NR SL prioritization, it is suggested to configure a  threshold of NR sidelink logical channel priority value for the eNB.
NR UL and LTE SL prioritization
For NR UL and LTE SL cross-RAT case, it is agreed that RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed), which means if the PPPP of the SL MAC PDU is lower than the threshold, the SL Tx is prioritized except that UL Tx is prioritized by upper layer or random access procedure is performed. But as we known, URLLC is an important traffic in NR and it shall be prioritized over SL transmission. In order to ensure some NR UL traffic  such as URLLC  is prioritized over SL transmission, a new threshold of NR UL logical channel priority value can be configured by gNB. Then if the value of the highest priority of the NR UL logical channel(s) in the UL MAC PDU  is lower than the threshold, the NR UL Tx is prioritized, otherwise, the UE uses LTE solution of comparing the SL PPPP with PPPP threshold next. By this way, there is no change to LTE SL protocol and the NR UL  URLLC traffic can be prioritized.

Proposal 5: For NR UL and LTE SL prioritization, a new threshold of NR UL logical channel priority value can be configured by gNB. Then if the value of the highest priority of the NR UL logical channel(s) in the UL MAC PDU  is lower than the threshold, the NR UL Tx is prioritized, otherwise, the UE uses LTE solution of comparing the SL PPPP with PPPP threshold.

NR SL and LTE SL prioritization
If a UE has both NR SL and LTE SL traffic, and in some time  LTE SL Tx overlaps with NR SL Tx and they can not be transmitted simultaneously, which SL transmission shall be prioritized? In our opinion, since the priority factor used for LTE SL is PPPP which is configured by NAS layer while the  priority factor used for NR SL is logical channel priority which is configured by AS layer, it is not proper to define a rule to compare them, and considering that it has no impacts on UL transmission, it is better to leave it to UE implementation.

Proposal 6: It is suggested that NR SL and LTE SL prioritization depends on UE implementation.

MCG-SL/SCG-UL prioritization

According to previous agreements, an LS was sent to  RAN1/4 to check their view on the necessity of MCG-SL/SCG-UL prioritization. For this issue, if they think there is no necessity of MCG-SL/SCG-UL prioritization, RAN2 has no additional work to do. If they think there is necessity of MCG-SL/SCG-UL prioritization, according to our understanding,  since it was agreed that Prioritization between NR-UL and NR-SL will be done based on NW configuration and RAN2 does not consider the scenario where SL is controlled/configured by SN in Rel-16 NR-V2X, it seems reasonable that the MCG UL/SL  prioritization mechanism can be reused for the MCG-SL/SCG-UL prioritization if SCG UL TX overlaps in time domain with SL TX.  And if  MCG UL/SL  prioritization related threshold  parameter is configured by MCG, it shall also be used for MCG-SL/SCG-UL prioritization.

Proposal 7: If  there is necessity of MCG-SL/SCG-UL prioritization, the MCG UL/SL  prioritization mechanism can be reused for the MCG-SL/SCG-UL prioritization if SCG UL TX overlaps in time domain with SL TX.

Conclusion 

In this contribution, we provided analyses on UL/SL prioritization for NR and identified the potential standard impacts based on UL/SL prioritization related agreements and running email discussion. And we have the following observations and proposals:

Observation 1:It is agreed that 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. 

Observation 2:  If we follow LTE solution totally, the SL Tx with priority value lower than the configured threshold is prioritized if the UL Tx is not prioritized by upper layer or random access procedure is not performed. So some NR UL traffic  such as URLLC cannot be prioritized.

Proposal 1: Similar to LTE, a threshold of sidelink logical channel priority value can be configured for UL/SL Tx prioritization, which can be used to judge UL/SL Tx prioritization. To be specific, if the priority value of the SL MAC PDU is lower than the threshold, the SL transmission is prioritized over UL transmission, and vice versa.
Proposal 2:  A new threshold of NR UL logical channel priority value can be configured by gNB. Then if the value of the highest priority of the NR UL logical channel(s) in the UL MAC PDU  is lower than the threshold, the NR UL Tx is prioritized, otherwise, the UE will continue comparing the sidelink logical channel priority value with configured SL logical channel priority threshold.

Proposal 3: Both the threshold of sidelink logical channel priority value and the threshold of NR UL logical channel priority value can be preconfigured for UL/SL Tx prioritization.
Proposal 4: For LTE UL and NR SL prioritization, it is suggested to configure a  threshold of NR sidelink logical channel priority value for the eNB.
Proposal 5: For NR UL and LTE SL prioritization, a new threshold of NR UL logical channel priority value can be configured by gNB. Then if the value of the highest priority of the NR UL logical channel(s) in the UL MAC PDU  is lower than the threshold, the NR UL Tx is prioritized, otherwise, the UE uses LTE solution of comparing the SL PPPP with PPPP threshold.

Proposal 6: It is suggested that NR SL and LTE SL prioritization depends on UE implementation.

Proposal 7: If  there is necessity of MCG-SL/SCG-UL prioritization, the MCG UL/SL  prioritization mechanism can be reused for the MCG-SL/SCG-UL prioritization if SCG UL TX overlaps in time domain with SL TX.
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