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1. Introduction
In RAN4#100e meeting, the issues on the impact on existing UE positioning and RRM requirements were discussed. And the conclusions and remaining issues were captured in [1]. 
In this paper, we further discuss the impact on existing positioning and RRM requirements and give our proposals. 
2. Discussion
In R17 RRM further enhancement WI, SRS antenna port switching requirements and the impact on the RRM measurement are discussed. But the impact of SRS antenna port switching on positioning measurement is not included and is agreed to be discussed in this WI. This issue was raised and initially discussed in last meeting and is still FFS as captured in [1].
	Issue 3-2-1: SRS antenna port switching has impact on positioning measurement and its accuracy
FFS: the impact of SRS antenna port switching impact on UE Rx-Tx measurement
· FFS: solution depends on the impact
Issue 3-2-3: Avoidance of SRS antenna port switching impact on positioning measurement and its accuracy for gNB Rx-Tx and UL RTOA measurement accuracy
FFS: the impact of SRS antenna port switching impact on gNB Rx-Tx measurement and ULRTOA
· FFS: solution depends on the impact


As defined in RAN1 specification[2], both legacy SRS and positioning SRS can be used for positioning measurement. But only legacy SRS can be used for antenna port switching. So the impact discussion is based on the legacy SRS resources. 
For the SRS transmission, the transmission timing on different antenna ports may be different. Based on the requirements defined in 38.101-1 [3], the time alignment error between different transmit antenna connectors shall not exceed 130ns which can definitely cause big position deviation. 
But in our understanding, for SRS antenna port switching, only one SRS resource is transmitted in the other port while other transmissions before and after antenna port switching are on the same port. That means the SRS resources for positioning measurement before and after antenna port switching is on the same port and should be impacted. The case in which the positioning can be impacted is that the resources for one positioning measurement are configured on different antenna ports. And we don’t think this is the general case. So we think the impact of antenna port switching need not to be considered. The positioning measurement requirements are defined when no antenna port switching occurs during the measurement. 
Proposal 1: The impact of antenna port switching on positioning measurement need not to be considered. The positioning measurement requirements are defined when no antenna port switching occurs during the measurement. 
In RAN1#106e meeting, RAN1 further studied the latency reduction with regards to MG enhancement and one LS [4] was sent to RAN2/3/4 with the following agreements: 
	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.)
· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.
· Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options.  
· Further study
· Further details of which other DL signals/channels to be prioritized 
· How the UE determines DL PRS’s priority based on one or more of the following:
· Opt. 1: Based on indication/configuration from serving gNB
· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)
· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period
· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens
· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.
· Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case they have concerns.


From RAN1’s agreements, the PRS measurement outside gap should be supported subject to UE capability. So RAN4 need to define a new set of measurement requirements for the PRS measurements outside gap which are based on UE capability. And the requirements for the measurement which includes both inside gap and outside gap may be also needed based on RAN1 further outcome. 
For the measurement outside gap, UE capability of PRS prioritization was also introduced. And based on this capability, the positioning measurement and RRM measurement will impact each other. For the UE with PRS prioritization, other signals will be impacted and only the signals not overlapped by PRS can be considered when defining RRM requirements. For the UE without PRS prioritization, the positioning measurement will be impacted. 
Proposal 2: For the measurement outside gap, the positioning measurement and RRM measurement will impact each other based on UE capability. 
Proposal 3: For the UE with PRS prioritization capability, other signals will be impacted and only the signals not overlapped by PRS can be considered when defining RRM requirements. For the UE without PRS prioritization, only the PRS not overlapped by other signals can be considered when defining positioning requirements.
3. Conclusion
This document discusses the impact on existing positioning and RRM requirements, and the following observations and proposals are given: 
Proposal 1: The impact of antenna port switching on positioning measurement need not to be considered. The positioning measurement requirements are defined when no antenna port switching occurs during the measurement. 
Proposal 2: For the measurement outside gap, the positioning measurement and RRM measurement will impact each other based on UE capability. 
Proposal 3: For the UE with PRS prioritization capability, other signals will be impacted and only the signals not overlapped by PRS can be considered when defining RRM requirements. For the UE without PRS prioritization, only the PRS not overlapped by other signals can be considered when defining positioning requirements.
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