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1. Introduction

In the last meeting, there is discussion on positioning measurement without measurement gap and a WF was agreed [1]. But there are some remaining issues, e.g. scheduling restriction, PRS/SSB collision within PPW, which are pending on RAN1 conclusion. This contribution provides discussion on these issues. 
2. Discussion 
For PRS measurement outside the measurement gap, scheduling restriction was discussed in last meeting. Since scheduling restriction for PRS measurements without gaps is under discussion in RAN1, the discussion in RAN4 was postponed. 
In previous meetings, RAN1 has discussed the prioritization of PRS and other DL signals/channels, the details are duplicated as following.
	RAN1 Agreements in previous meetings
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 last RAN1 meeting (RAN1 #108-e), RAN1 made further progress and send LS to RAN4. the details are duplicated as following:

	RAN1 Agreements in RAN1 #108-e meeting (RAN1 LS R1-2202842) [2]
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
For capability 2 as per working assumption made in RAN1#106-e 

· For FR1, only the DL signals/channels from a certain CC inside the PRS processing window, which overlap with DL PRS symbols in time, are dropped if the DL PRS is determined to be higher priority

· For FR2, only the DL signals/channels from a certain band inside the PRS processing window, which overlap with DL PRS symbols in time, are dropped if the DL PRS is determined to be higher priority

For the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS for capability 1B and 2, subject to dropping due to the same Rx beam across multiple FR2 bands if the DL PRS is determined to be higher priority, it is up to RAN4 to define.

Send an LS to RAN4


According to the agreements in RAN1, it can be seen that subject to UE capability, PRS could be higher priority than PDCCH/PDSCH/CSI-RS or be lower priority than PDCCH/PDSCH/CSI-RS. If PRS is higher priority than DL signal/channels, the granularity of PRS prioritization could be PPW (i.e. all symbols inside the window) or PRS symbols inside PPW, pending on UE capability. And the scheduling restriction due to PRS measurement could be all DL CCs for capability 1A or the CC in the same band as the PRS for capability 1B.   
For the UE indicates that PRS is higher priority than DL signal/channels, there will be scheduling restriction. the details can be further discussed taking different UE capability into account. For UE with capability 1, UE is not expected to receive DL signals/channels of lower priority than PRS in the PPW. Furthermore, for UE with capability 1A, the scheduling restriction apply to all the serving cells, for UE with capability 1B, the scheduling restriction apply to the serving cells in the same band as the PRS. 
For UE with capability 2, UE is not expected to receive DL signals/channels of lower priority than PRS in the PRS symbols inside the PPW. For FR1, according to RAN1 agreements, only the DL signals/channels from a certain CC inside the PRS processing window, which overlap with DL PRS symbols in time, are dropped if the DL PRS is determined to be higher priority. In our understanding, for FR1, the scheduling restriction only apply to the serving cells in the same band as the PRS. For FR2, according to RAN1 agreements, only the DL signals/channels from a certain band inside the PRS processing window, which overlap with DL PRS symbols in time, are dropped if the DL PRS is determined to be higher priority. For the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS for capability 1B and 2, subject to dropping due to the same Rx beam across multiple FR2 bands if the DL PRS is determined to be higher priority, it is up to RAN4 to define. Based on RAN1 agreements, in our understanding, the scheduling restriction apply to the serving cells in the same band as the PRS. For the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS, if IBM is supported, no scheduling restriction. If IBM is not supported, scheduling restriction is allowed for the collision with high priority PRS.
For the UE indicates that PRS is lower priority than DL signal/channels, since PRS will be dropped for the overlapping case, there is no scheduling restriction. As for the ambiguity due to dynamic scheduling, can be further discussed.
Proposal 1: for PRS measurement outside the measurement gap, the scheduling restriction is proposed as following:

· For the UE indicates that PRS is higher priority than DL signal/channels, there is scheduling restriction
· For UE with capability 1, UE is not expected to receive DL signals/channels of lower priority than PRS in the PPW
· For UE with capability 1A, the scheduling restriction apply to all the serving cells,

· For UE with capability 1B, the scheduling restriction only apply to the serving cells in the same band as the PRS

· For UE with capability 2, UE is not expected to receive DL signals/channels of lower priority than PRS in the PRS symbols inside the PPW
· the scheduling restriction only apply to the serving cells in the same band as the PRS
· For the UE indicates that PRS is lower priority than DL signal/channels, there is no scheduling restriction
Another issue is about PRS/SSB collision within PPW. The agreement in last RAN4 meeting is to postpone the discussion until RAN1 has conclusion. However, according to RAN1 agreements in last meeting, the conclusion is that the priority between SSB and PRS is up to RAN4 to define.
In our view, SSB is very important and has impact on many fundamental functions, e.g. synchronization, mobility. Another consideration is that the timing of PRS measurement is based on serving cell. If SSB is dropped, UE may lose synchronization, the PRS measurement cannot be performed even if PRS is configured as high priority. Based on above consideration, if there is collision between SSB and PRS, it is proposed to prioritize SSB, no matter PRS is of high priority or not. And the PRS measurement period can be extended.
Proposal 2: for collision between SSB and PRS, it is proposed to prioritize SSB.
3. Conclusion
This contribution provides discussion on gapless based positioning measurement. The proposals are:
Proposal 1: for PRS measurement outside the measurement gap, the scheduling restriction is proposed as following:

· For the UE indicates that PRS is higher priority than DL signal/channels, there is scheduling restriction
· For UE with capability 1, UE is not expected to receive DL signals/channels of lower priority than PRS in the PPW

· For UE with capability 1A, the scheduling restriction apply to all the serving cells,

· For UE with capability 1B, the scheduling restriction only apply to the serving cells in the same band as the PRS

· For UE with capability 2, UE is not expected to receive DL signals/channels of lower priority than PRS in the PRS symbols inside the PPW
· the scheduling restriction only apply to the serving cells in the same band as the PRS
· For the UE indicates that PRS is lower priority than DL signal/channels, there is no scheduling restriction
Proposal 2: for collision between SSB and PRS, it is proposed to prioritize SSB.
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