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1	Introduction
The following agreements on SL/UL prioritization have been made [1] during RAN2#107:
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. 
[bookmark: _Hlk16686384][bookmark: _GoBack]This paper intends to discuss the FFS issues related to SL/UL prioritization. It also includes the discussion on the prioritization between SL and PUCCH.
2	Discussion
2.1 Configuration of SL and UL priority in the cell not supporting SL
It was agreed in RAN2#107 [1] that the prioritization between NR-UL and NR-SL will be based on NW configuration. However, UE may have UL transmission with the serving cell that doesn’t support NR-SL. In this case, the NR-SL is transmitted using mode 2 resource allocation over the pre-configured resource pool for out-of-coverage scenario. As the serving cell doesn’t support NR-SL, the configuration on the prioritization between NR-UL and NR-SL cannot be expected to be provided from the serving cell of the UE. There are two options to handle the prioritization of SL and UL in this case:
· Option 1: always prioritize UL over SL transmission.
· Option 2: SL pre-configuration include the prioritization of SL and UL related configuration.
Option 1 is the simplest option. It doesn’t require any NW implementation and signalling efforts. The UE implementation is straightforward too. This would be fixed in the standard. The only concern of option 1 is the impact on SL transmission with stringent QoS requirements if UL transmission is always prioritized. But the SL transmission is performed using UE autonomously selected resources in this case. UE’s resource selection may take into account the UL transmission and try to avoid selecting the SL resources that overlap with UL transmission in time domain.
Option 2 can better protect the high priority SL transmission over UL transmission. But the configuration of SL and UL prioritization may require additional effort and complexity on standardization and NW implementation that provide the SL pre-configuration. When SL is pre-configured, the NW doesn’t have any knowledge on what kind of UL traffic the UE may have simultaneously together with SL transmission. The pre-configuration of the prioritization should cover all the possible QoS types of UL traffic and their combination. 
Observation 1: All the supported 5QIs of UL traffic and combination of UL traffic with different 5QIs should be taken into account in the pre-configuration as the real-time UL traffic status of each UE is not known during pre-configuration phase.
Proposal 1: RAN2 is asked to agree to always prioritize UL traffic over SL if SL UE’s serving cell doesn’t support SL.
2.2 Configuration details on SL and UL prioritization
It was agreed in RAN2#107 [1] that NR UL and NR SL priorities are both considered without direct comparison between UL and SL priorities. There were two options discussed in RAN2#107 online discussion [1]:
· Option 1: relative priority comparison between UL LCH priority and SL LCH priority (10)
· Option 2: relative priority comparison between SL LCH priority and configured threshold (10)
Companies that support option 1 consider reusing LCP priority setting to support the relative priority comparison between UL and SL LCH priority. However, purpose on LCP priority setting for UL/SL LCHs and on the prioritization setting between UL and SL transmission may not be the same, which may complicate the value configuration of LCP priority. Instead, the configured threshold in option 2 may be set separately regardless of LCP priority configuration of each UL/SL LCH. As RAN2 agreed to consider both UL and SL priority, two thresholds, in which one threshold (e.g. ThresPrioUL) corresponds to NR UL LCH priority and another threshold (e.g. ThresPrioSL) corresponds to NR SL LCH priority, may be configured. The configured UE determines the prioritization of UL and SL transmission as follows:
· UL data from UL LCH with priority higher than ThresPrioUL has highest priority to transmit. 
· SL data from SL LCH with priority higher than ThresPrioSL can be transmitted if there is no UL data from above bullet to be transmitted.
· UL data from UL LCH with priority lower than ThresPrioUL can be transmitted if there is no SL data from second bullet to be transmitted
· SL data from UL LCH with priority lower than ThresPrioUL can be transmitted if there is no UL data from first and third bullet to be transmitted
. 
Proposal 2: RAN2 is asked to agree on defining the relative priority comparison between UL/SL LCH priority and configured thresholds, in which one priority threshold corresponds to UL LCH priority and another priority threshold corresponds to SL LCH priority.
2.3 Configuration on SL and PUCCH prioritization
Most of companies have expressed their view that PUCCH should be prioritized over SL transmission in RAN2 email discussion [2]. Considering the information transmitted over PUCCH includes different type of information such as HARQ ACK/NACK feedback, Scheduling Request (SR) and Channel Status Information (CSI), it might not be always preferred to prioritize the PUCCH transmission over SL transmission regardless of what information is transmitted over PUCCH and what data is transmitted over SL. According to the NR V2X WID [3], the support of advanced V2X services with more stringent requirements is one of the targets the design of NR SL shall consider. If PUCCH is always prioritized over SL, it may impact achievable QoS of SL transmissions in terms of delay and reliability.
Observation 2: The achievable latency and reliability level of SL transmissions may be impacted by always prioritizing PUCCH over SL.
The prioritization of SL and PUCCH may be also up to UE implementation. However, the information delivered over PUCCH is important for gNB to control and configure the corresponding UL and DL operation, for example to schedule UL resources upon receiving SR or DL resources for new or re-transmission of DL data upon receiving HARQ ACK/NACK. If it is fully up to UE implementation to determine whether SL or PUCCH should be prioritized, the unexpected behaviour of UE may make it difficult for the gNB to make the proper control and configuration.
Observation 3: Prioritization of SL and PUCCH left up to UE implementation may cause the problem in the gNB to make proper control and configuration on corresponding UL and DL transmissions.
Therefore, it seems necessary to allow the gNB to configure the prioritization of SL and PUCCH.
Proposal 3: RAN2 is asked to agree that the prioritization of SL and PUCCH can be configured by the gNB.
As different type of control information may be transmitted over PUCCH, the configuration on SL and PUCCH prioritization from gNB may be on each control information type specific. For instance, gNB may configure to prioritize HARQ ACK/NACK feedback against SL transmissions while configuring to prioritize the SR and SL based on relative priority comparison between UL and SL LCHs. Or gNB may even configure to prioritize only one of HARQ ACK or NACK feedback against SL transmissions while configuring the other HARQ ACK/NACK feedback is not prioritized against SL transmission. 
Proposal 4: RAN2 is asked to discuss the configuration of SL and PUCCH prioritization from gNB may be different for different UL control information transmitted over PUCCH.
In addition, the configuration of SL and PUCCH prioritization may also take into consideration the QoS of SL transmission. For instance, the SL transmission may be prioritized against some of the PUCCH transmissions (e.g. CSI or SR or HARQ ACK/NACK) if priority of SL LCH is above the configured SL priority threshold.
Proposal 5: RAN2 is asked to discuss the configuration of SL and PUCCH prioritization from gNB, taking into account the configured threshold for relative comparison of SL LCH and PUCCH priority.
3	Conclusion
This paper elaborated on SL and UL prioritization in case those transmissions overlap in time domain. The following observations and proposals have been made:
Observation 1: All the supported 5QIs of UL traffic and combination of UL traffic with different 5QIs should be taken into account in the pre-configuration as the real-time UL traffic status of each UE is not known during pre-configuration phase.
Observation 2: The achievable latency and reliability level of SL transmissions may be impacted by always prioritizing PUCCH over SL.
Observation 3: Prioritization of SL and PUCCH left up to UE implementation may cause the problem in the gNB to make proper control and configuration on corresponding UL and DL transmissions.
Proposal 1: RAN2 is asked to agree to always prioritize UL traffic over SL if SL UE’s serving cell doesn’t support SL.
Proposal 2: RAN2 is asked to agree on defining the relative priority comparison between UL/SL LCH priority and configured thresholds, in which one priority threshold corresponds to UL LCH priority and another priority threshold corresponds to SL LCH priority.
Proposal 3: RAN2 is asked to agree that the prioritization of SL and PUCCH can be configured by the gNB.
Proposal 4: RAN2 is asked to discuss the configuration of SL and PUCCH prioritization from gNB may be different for different UL control information transmitted over PUCCH.
Proposal 5: RAN2 is asked to discuss the configuration of SL and PUCCH prioritization from gNB, taking into account the configured threshold for relative comparison of SL LCH and PUCCH priority.
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