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Introduction
The revised WID for NR positioning enhancement [1] was approved in the RAN#91-e meeting.  One of the objectives is to discuss the latency reduction of positioning measurement.

	· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]


In the RAN4#102-e meeting, the latency reduction of positioning measurement was discussed and some agreements were captured in [2]. There are several issues to be further discussed:

· CSSF outside MG
· Scheduling restriction for PRS measurement without gaps
In this contribution, we will provide our further discussion on the remaining issues regarding latency reduction of positioning measurement.
[bookmark: OLE_LINK5]Discussion
CSSF outside MG
In the last meeting, the agreements related to CSSF outside MG were captured as follows:
	Issue 1-2-1G: CSSF outside MG
Agreements:
· CSSF design for PRS measurements without gaps is related to priority between PRS and SSB when PRS and SSB collide within PPW is under discussion in RAN1 (related issue 1-2-1I). 
· Postpone the discussion on CSSF outside MG until RAN1 concludes on the above issue.
Issue 1-2-1I: PRS/SSB collision within PPW
Agreements:
· Priority between PRS and SSB when PRS and SSB collide within PPW is under discussion in RAN1. 
· Postpone the discussion on impact on PRS measurement requirements until RAN1 concludes on the above issue.



The key issue is that the priority between PRS and SSB when PRS and SSB collide within PPW. The conclusion from RAN1 was captured as follows:
	Conclusion
RAN1 understand that the priority between SSB and PRS is up to RAN4 to define.



In the RAN1 107 meeting, RAN1 has discussed the priority issue and the agreement was captured as follows:
	Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
0. Option 1: UE may indicate support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority state
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.



From the above agreement, we notice that SSB is not within the scope of RAN1 discussion. From RAN4 respective, RRM measurement is very critical for UE. In addition, in order to minimize the impact on the existing requirements, we suggest SSB is higher priority than PRS when PRS and SSB collide within PPW. And we understand that PPW is configured by network, so it may be feasible to avoid the collision between PRS and SSB as soon as possible.
Proposal 1: SSB is higher priority than PRS when PRS and SSB collide within PPW.
[bookmark: _Hlk85011555]Scheduling restriction for PRS measurement without gaps
In the RAN1 108 meeting, a LS [3] related to the dropping rule of DL signals/channels for capability 1B and 2 were sent to RAN4. And the details were captured as follows:
	1. Overall Description:
RAN1 discussed the impact on the reception of DL signals/channels inside the PRS processing window for capability 1B and capability 2 during RAN1#107-e and RAN1#108-e, and reached the following agreements.

	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
[bookmark: OLE_LINK1]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



RAN1 respectfully requests RAN4 to define the dropping rule of the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS for capability 1B and 2 due to the same Rx beam across multiple FR2 bands if the DL PRS is determined to be higher priority. 

2. Actions:
To RAN4
ACTION: 	RAN1 respectfully requests RAN4 to take above information into account and define the corresponding dropping rule.

3. Date of Next TSG-RAN WG1 Meetings:
TSG-RAN WG1 Meeting #109-e	16 May – 27 May 2022		E-Meeting
TSG-RAN WG1 Meeting #110	22 Aug – 26 Aug 2022		Toulouse, France



According to the working assumption from RAN1, when the DL PRS is higher priority, for capability 1B and capability 2, only the DL signals/channels from a certain band/CC that contains the PRS or the PRS symbols inside the window are affected. For FR2 case, if the common beam management is used, due to the beam of PRS can’t be used in other DL signals/channels directly, we understand this would also cause interruption on the other bands which don’t contain the PRS. However, in our opinion, it may be the common understanding that the independent beam management shall be assumed for inter-band case from RAN4’s perspective. So there may not exist the case as mentioned as RAN1’s LS. In addition, if there is indeed such a case, based on the UE implementation, if only a single beam can be supported for FR2 (i.e., the common beam management is used), the UE capability can be capability 1A other than capability 1B or capability 2. 
Based on the above, we replied the draft LS to RAN1 in the Appendix.
Proposal 2: Send LS response to RAN1 that 
- For inter-band case for FR2, the independent beam management shall be assumed;
- If only a single beam can be supported for FR2 (i.e., the common beam management is used), the UE capability can be capability 1A other than capability 1B or capability 2.
Conclusion
Proposal 1: SSB is higher priority than PRS when PRS and SSB collide within PPW.
Proposal 2: Send LS response to RAN1 that
- For inter-band case for FR2, the independent beam management shall be assumed;
- If only a single beam can be supported for FR2 (i.e., the common beam management is used), the UE capability can be capability 1A other than capability 1B or capability 2.
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1. Overall Description: 
RAN4 thanks RAN1 for the LS on the dropping rule of DL signals/channels for capability 1B and 2. 
RAN4 has discussed the dropping rule of the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS for capability 1B and 2 due to the same Rx beam across multiple FR2 bands if the DL PRS is determined to be higher priority and the following conclusions were reached:
· For inter-band case for FR2, the independent beam management shall be assumed;
· If only a single beam can be supported for FR2 (i.e., the common beam management is used), the UE capability can be capability 1A other than capability 1B or capability 2.
2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly asks RAN1 to take the above information into account in the further specification work.

3. References:
4. Date of Next TSG-RAN WG4 Meetings:
TSG RAN WG4 Meeting #104		August 22 – August 26, 2022			
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