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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#94-ebis meeting the WF on impact of positioning measurements on RRM requirements was approved [1]. The following three main issues related to the active BWP switching and positioning measurements were identified for further studies in the WF [1]:
· 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.
· BWP switch triggers UE to request gaps
In this paper we analyze the impact of active BWP switching on positioning measurements while considering three above identified issues. 
2. Impact of interrupted PRS on measurement
The main issue is that the UE is performing positioning measurement within the active BWP and during the measurement the active BWP switch interrupts any PRS and/or SRS configured for that positioning measurement. Therefore, was no agreement on the UE behaviour when the PRS and/or SRS is interrupted due to active BWP switch. However, the following candidate options were identified in the WF [1]:
· 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.
It cannot be guaranteed that the PRS and/or SRS used for positioning measurements as indicated in the assistance data are always retained in the new active BWP after the active BWP switch is performed. This is because gNB optimizes active BWP for scheduling and UE power saving and therefore cannot guarantee that PRS and/or SRS fully remains within the new active BWP. The active BWP switching can be triggered by different mechanisms and therefore with different time scales. For example under frequent active BWP switching, the extent to which the PRS and/or SRS are interrupted is difficult to quantify. UE measurement procedure relies to planned sampling of PRS and/or SRS at regular intervals. Therefore, in our view it is challenging to meet the positioning accuracy if PRS and/or SRS are interrupted due to active BWP switching and particularly if the switching occurs frequently or multiple times over the measurement period.
Therefore, we support option 2 i.e. if active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements.
· Proposal # 1: If active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements
3. Active BWP switch during gaps
The main issue is to define priority between active BWP switching in gap and PRS measurement in gap if the active BWP switch is triggered during gaps used by the UE for the PRS measurements. There was no consensus on the UE behaviour under this scenario. However, the following candidate options were identified in the WF [1]:
· 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.

The UE receives LPP requests for doing PRS measurement directly from LMF and is therefore transparent to the serving gNB of the UE. Therefore for performing the PRS measurement in gap, the UE requests the serving gNB to configure the measurement gaps. This is different compared to the SSB based measurements whose configuration is fully controlled by gNB. 
[bookmark: _GoBack]gNB receiving the UE requests for gaps for PRS measurements can configure the gaps while avoiding RRC-based and DCI-based BWP switching. However, timer-based BWP switching nay have already been configured as the timer can be up to 2560 ms. It is up to gNB to configure the gaps. However, it is not appropriate from positioning perspective especially for RSTD which can be used for emergency calls, to reject the gap request leading to delay in UE positioning. 
Therefore, gNB cannot always guarantee that the timer-based active BWP switching is gaps can always be avoided in all scenarios.  In order to ensure that the PRS measurement performance is not impacted we prefer option 2. 
· Observation#1: For PRS measurement gaps are requested by the UE and at the gap request, the timer-based BWP switching may have already been configured for triggering at future time instance. 
· Observation#2: Rejecting gaps for PRS measurements (when gaps are requested) due to if timer-based BWP switching is already configured will fail positioning.  
· Proposal # 2: Define UE behavior in terms of priority between active BWP switching in gap and PRS measurement in gap if the active BWP switch is triggered during gaps used for the PRS measurements.
· Proposal # 3: Prefers option 2 i.e. PRS measurement is performed in a gap even if active BWP switching is triggered in that gap.
4. Active BWP switch triggering UE to request gaps
When the UE is performing positioning measurement in the active BWP and the active BWP change triggers the UE to request gaps then the following UE behaviour was agreed according to the WF [1]:
· UE abandons old/incomplete positioning measurement performed within the active BWP, restarts the positioning measurement and performs the positioning measurements in gaps.
RAN4 needs to define requirement to cover the above scenario. Upon abandoning the incomplete positioning measurements in active BWP, the UE will send gNB a request to configure the gaps and upon receiving the requests the UE will configure the gaps and perform the positioning measurement in the gaps. For PRS measurement the total measurement period (TPRS,total) can be expressed as follows:
TPRS,total = TPRS,BWP + Tgap,acquire + Tgap, config + TPRS, gap
Where:
· TPRS,BWP = PRS measurement period for PRS measurement within active BWP
· Tgap,acquire = Tgap,receive - Tgap,request
· Tgap,request = It is the moment the UE sends requests for gaps to gNB.
· Tgap,request = It is the moment the UE receives gap configuration from gNB.
· Tgap, config = Time required by UE to configure gaps; RRC reconfiguration delay.
· TPRS, gap = PRS measurement period for PRS measurement using measurement gap.
2. Summary
[bookmark: _Hlk23953093]In this paper we have analysed the impact of active BWP switching on positioning measurements in NR based on the identified issues in the WF. Following are the main observation and proposals for the three main issues:

Issue #1: Impact of interrupted PRS on measurement:
· Proposal # 1: If active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements.
Issue #2: 3.	Active BWP switch during gaps:
· Observation#1: For PRS measurement gaps are requested by the UE and at the gap request, the timer-based BWP switching may have already been configured for triggering at future time instance. 
· Observation#2: Rejecting gaps for PRS measurements (when gaps are requested) due to if timer-based BWP switching is already configured will fail positioning.  
· Proposal # 2: Define UE behavior in terms of priority between active BWP switching in gap and PRS measurement in gap if the active BWP switch is triggered during gaps used for the PRS measurements.
· Proposal # 3: Prefers option 2 i.e. PRS measurement is performed in a gap even if active BWP switching is triggered in that gap.
Issue #3: 3.	Active BWP switch triggering UE to request gaps:
· Proposal # 4: The total PRS measurement period (TPRS,total) in scenario when, “UE abandons old/incomplete positioning measurement performed within the active BWP, restarts the positioning measurement and performs the positioning measurements in gaps”, can be expressed as follows.
TPRS,total = TPRS,BWP + Tgap,acquire + Tgap, config + TPRS, gap
Where:
· TPRS,BWP = PRS measurement period for PRS measurement within active BWP
· Tgap,acquire = Tgap,receive - Tgap,request; where:
· Tgap,request = It is the moment the UE sends requests for gaps to gNB.
· Tgap,receive = It is the moment the UE receives gap configuration from gNB.
· Tgap, config = Time required by UE to configure gaps; RRC reconfiguration delay.
· TPRS, gap = PRS measurement period for PRS measurement using measurement gap.
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