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1. Introduction
In RAN4 #94-e-bis meeting, the impact of positioning measurement on existing RRM is discussed. There are still some open issues need to be discussed and are captured in WF [1] in which the following aspects are included:
· New measurement gap patterns
· Gap sharing between RRM and positioning measurements 
· Impact of interrupted PRS due to BWP switch on positioning measurement performed within the active BWP
· Active BWP switch during gaps used for PRS measurements
· Impact of concurrent RRM/PRS processing/measurement
In this paper, we have discussion on some of issues and give our proposals.
2. Discussion
2.1 New MG patterns
For this issue, although some companies have given the proposed new gap patterns, I think it shall be first decided whether to introduce in Rel-16.
From PRS signal design, it is true that current RRM gap patterns cannot cover all PRS configurations. But current RRM gap patterns can support most PRS configurations. So I understand the introduction of new measurement gap is not an urgent issue. Also new gap pattern(s) with MGL > 6ms introduction will impact UE throughputs and implementation complexity of UE and gNB. There are more questions need to be checked. Considering the timeframe of Rel-16 WI, this is our last meeting for core requirements, and we prefer to concentrate on UE/gNB requirements. So we propose to introduce new gap patten(s) in future release.
Proposal 1: Do not introduce new gap pattern(s) for PRS measurements in Rel-16.
2.2 Impact of BWP change
For the impact of BWP change, there are three cases:
· Case 1: PRS is interrupted due to BWP switch on positioning measurement performed within the active BWP
· Case 2: Active BWP switch during gaps used for PRS measurements
· Case 3: BWP switch triggers UE to request gaps
For case 3, it has been agreed in last meeting that UE will abandon old/incomplete positioning measurement performed within the active BWP, restart the positioning measurement and perform the positioning measurements in gaps.
For case 2, there are three options captured in WF [1] as below:



· FFS: priority between active BWP switching in gap and PRS measurement in gap
· Candidate options:
· Option 1: 
· Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered.
· Option 2: 
· PRS measurement is performed in a gap even if active BWP switching is triggered in that gap.
· Option 3: 
· Triggering of active BWP switching in gap can always be avoided by gNB.











I understand the BWP switch signalling in measurement gap is not allowed. BWP switch and measurement gap are both signalled by serving gNB, and the overlapping shall be avoided by NW.
Proposal 2: Triggering of active BWP switching in gap can always be avoided by gNB.
For case 1, there are two options captured in WF [1] as below:
· FFS: Impact on positioning measurement being performed within the active BWP if the active BWP switching interrupts any PRS and/or SRS configured for that positioning measurement.
· Candidate options:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Option 1: Even if active BWP switching interrupts any PRS/SRS, the UE continues performing positioning measurement over an extended measurement period; details of extension are FFS.
· Option 2: If active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements. 
· Other options are not precluded.









In this case, the measurement is performed without gap before and after BWP switch since other cases can be included in case 2 and case 3.
In principle, I think when the PRS/SRS is interrupted by BWP switching, UE will not meet the current requirement. But UE can continue measurement after BWP switch with some PRS resources dropped due to interruption. So I understand the measurement period should be extended by number of dropped PRS and BWP switch time which is similar as handover.
Proposal 3: Even if active BWP switching interrupts any PRS/SRS, the UE continues performing positioning measurement over an extended measurement period.
2.3 Impact of concurrent RRM/PRS processing/measurement
In this section, there are two issues need to be discussed which is captured in WF [1] as follows:
· FFS: whether concurrent RRM/PRS processing/measurement impacts RRM and/or PRS measurements i.e.
· Whether concurrent RRM processing and PRS measurement, impacts RRM and/or PRS measurements.
· Whether concurrent PRS processing and RRM measurement, impacts RRM and/or PRS measurements.
· Candidate options:
· Option 1: No impact on both intra- and inter-frequency measurements.
· Option 2: No impact on intra-frequency but impact on inter-frequency measurements.
· Option 3: impact on intra-frequency and inter-frequency measurements RRM and/or PRS measurement requirements need to be relaxed for both intra- and inter-frequency measurements. 
· Other options are not precluded.
· Candidate solutions if it is identified that the concurrent RRM/PRS processing/measurement impacts RRM and/or PRS measurements are FFS
This issue has separated the impact of concurrent PRS/RRM measurement into intra-frequency and inter-frequency. But I understand the definition of intra-frequency and inter-frequency has not been decided, so I give our proposal based on whether the gap is needed which is the principle of defining intra and inter frequency.
For the measurement with gap, the concurrent PRS/RRM measurement impact on each other due to the gap overlapping. In this case, the measurement period need to be extended by gap sharing. The extended requirement is discussed in gap sharing section which has been agreed to use the CSSF defined in Rel-15 of 38.133.
Proposal 4: The concurrent PRS/RRM measurement impact on each other in the measurement with gap. And the extended requirement is defined based on CSSF.
For RRM and positioning measurement without measurement gap, the measurement processing is not overlapped with each other and there is no concurrent measurement processing. 
In RAN1#100b-e meeting [2], the PRS resource mapping has been agreed as below:
Agreement:
The following text proposal for TS 38.211 is agreed.
--------------- Begin TP -------------------
7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
[1] -	the symbol  is not used by any SS/PBCH block used by the serving cell for downlink PRS transmitted from the serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter SSB-positionInBurst for downlink PRS transmitted from a the same non-serving cell;
----------------- End TP ---------------------------
So PRS and SS/PBCH are transmitted at different symbols, i.e. they will not transmit at the same time. The RRM measurement and PRS measurement should be processed separately with UE better implementation. So the requirements without gap for PRS measurement and RRM measurement should be specified not considering the impact on each other.
Proposal 5: The requirements without gap for PRS measurement and RRM measurement should be specified not considering impact of processing time overlapped each other.
3. Conclusion
This document discusses the impact on existing RRM measurement for positioning measurement, and presents following proposals.
Proposal 1: Do not introduce new gap pattern(s) for PRS measurements in Rel-16.
Proposal 2: Triggering of active BWP switching in gap can always be avoided by gNB.
Proposal 3: Even if active BWP switching interrupts any PRS/SRS, the UE continues performing positioning measurement over an extended measurement period.
Proposal 4: The concurrent PRS/RRM measurement impact on each other in the measurement with gap. And the extended requirement is defined based on CSSF.
Proposal 5: The requirements without gap for PRS measurement and RRM measurement should be specified not considering impact of processing time overlapped each other.
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