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Introduction
In RAN1- 107 e-meeting [1], some agreements on latency improvement can be seen as below:
Agreement
For capability 1A as per working assumption made in RAN1#106-e, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.
For capability 1B as per working assumption made in RAN1#106-e, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected. 
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected. 
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window 
· A UE shall be able to declare a PRS processing capability outside MG. 
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)



Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
· Option 1: UE may indicates support of two priority states.
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 2: UE may indicate support of three priority states
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 3: UE may indicate support of single priority state
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.
In RAN1- 106b e-meeting [2] and RAN1- 107 e-meeting [1], some agreements on PRS for UE in RRC_INACTIVE can be seen as below:
Agreement:
· From RAN1 perspective, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT)
· FFS how to determine conflicts in DL PRS and other DL signals/channels reception by UE
· FFS how to handle retuning time for the case when DL PRS and other DL signals/channels are allocated in different BW and/or have the same or different SCS as initial DL BWP
· Send LS to RAN4 (cc RAN2) and ask if there is any feedback
Agreement
For UE in RRC_INACTIVE state can support DL PRS processing outside and inside of the initial DL BWP:
· For DL PRS processing outside of the initial DL BWP, the SCS, CP type of DL PRS can be the same or different as for the initial DL BWP
· For DL PRS processing inside of the initial DL BWP, the SCS, CP type of DL PRS is the same as for the initial DL BWP.
· Potential impact of retuning time and expected RSTD assistance information on DL PRS reception performance is up to RAN4
· UE capability(ies) will be defined for DL PRS processing in RRC_INACTIVE state
· details are FFS
· Send an LS to RAN4 on agreed by RAN1 UE behavior for reception of DL PRS in RRC INACTIVE state
In this contribution, we focus on remaining issues on PRS collision detection for UE with PRS processing window and for UE in RRC_INACTIVE respectively.  
PRS collision detection for UE with PRS processing window 
For UE configured with PRS processing window, there are different priority for PRS. If PRS is configured with high priority, there is no doubt that the PRS will be received. But if PRS is configured with low priority, there are different cases.
For UE with capability 1, UE need to know the PDCCH/PDSCH/CSI-RS with high priority before PRS processing window. It is easy to know whether there is PDCCH or not during the PRS processing window. If there is PDCCH during the PRS processing window, UE will drop the processing window. If there is no PDCCH during the PRS processing window, UE need to decide whether there is PDSCH/CSI-RS with high priority during the PRS process window before the start of PRS processing window. If yes, UE will drop the PRS processing window. It means that for dynamic scheduled PDSCH/CSI-RS, the PDCCH should be transmitted N symbols before the start of processing window. If not, even the scheduled PDSCH/CSI-RS has high priority, UE will drop it. 
For UE with capability 2, UE need to know the PDCCH/PDSCH/CSI-RS with high priority before the PDCCH/PDSCH/CSI-RS symbols. It is also easy for UE to know whether there is PDCCH or not in the PRS symbols. If yes, UE will drop the PRS. Else, UE need to know whether there is PDSCH/CSI-RS with high priority in the PRS symbols. It means that for dynamic scheduled PDSCH/CSI-RS, the PDCCH should be transmitted N symbols before the start of PDSCH/CSI-RS symbols. If not, even the scheduled PDSCH/CSI-RS has high priority, UE will drop it. 
Proposal 1: The PRS collision detection timeline/condition will be defined at least for the case when PRS is lower priority than the dynamically scheduled DL signals/channels, which is applicable for all PRS processing window types (1A, 1B, 2).
PRS collision detection for UE in RRC_INACTIVE 
According to the agreement in RAN1-106b and RAN1-107 e-meeting, in RRC_INACTIVE state, reception of DL PRS has low priority than other DL signals/channels. As for how to determine collision in DL PRS and other DL signals/channels reception, we think it needs to be discussed separately for inside of the initial DL BWP and outside of the initial DL BWP. 

While for DL PRS inside of the initial DL BWP, according to UE capability, one of two options can be supported.
· Option 1: collision is detected only when PRS overlapped in the symbols of DL signals/channels.
· Option 2: collision is detected when PRS is in a time window which starts from X1 symbols before DL signals/channels and ends after Y1 symbols of DL signals/channels.
Proposal 2: one of two options should be supported for collision detection according to UE capability for PRS inside of the initial DL BWP:
· Option 1: collision is detected only when PRS overlapped in the symbols of DL signals/channels.
· Option 2: collision is detected when PRS is in a time window which starts from X1 symbols before DL signals/channels and ends after Y1 symbols of DL signals/channels.
While for DL PRS outside of the initial DL BWP, considering the retuning time, collision should be detected when PRS is in a time window which starts from X2 symbols before DL signals/channels and ends after Y2 symbols of DL signals/channels. And X2 is larger than X1, and Y2 is larger than Y1.
Proposal 3: For DL PRS outside of the initial DL BWP, collision is detected when PRS is in a time window which starts from X2 symbols before DL signals/channels and ends after Y2 symbols of DL signals/channels.
Conclusion
In this contribution, we discussed about remaining issues on PRS collision detection for UE with PRS processing window and for UE in RRC_INACTIVE respectively. Based on above discussion, we provide the following proposals.
Proposal 1: The PRS collision detection timeline/condition will be defined at least for the case when PRS is lower priority than the dynamically scheduled DL signals/channels, which is applicable for all PRS processing window types (1A, 1B, 2).
Proposal 2: one of two options should be supported for collision detection according to UE capability for PRS inside of the initial DL BWP:
· Option 1: collision is detected only when PRS overlapped in the symbols of DL signals/channels.
· Option 2: collision is detected when PRS is in a time window which starts from X1 symbols before DL signals/channels and ends after Y1 symbols of DL signals/channels.
Proposal 3: For DL PRS outside of the initial DL BWP, collision is detected when PRS is in a time window which starts from X2 symbols before DL signals/channels and ends after Y2 symbols of DL signals/channels.

References
[1] RAN1-107 e-meeting chairman notes.
[2] RAN1-106b e-meeting chairman notes.
