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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#94-e meeting the WF on impact of positioning measurements on RRM requirements was approved [1]. The following issue related to the active BWP switching and positioning measurements has been identified for further studies in the WF [1]:
· RAN4 to further study and discuss if:
· PRS-RSTD and PRS-RSRP measurement requirements apply when UE’s active DL BWP is changed during the measurement period. 
· UE Rx-Tx time difference measurement requirements apply when UE’s active DL and UL BWP is changed during the measurement period
In this paper we analyze the impact of active BWP switching on positioning measurements and express out views. 
2. [bookmark: _Hlk36821327]Analysis of BWP switching on UE positioning measurements
The UE positioning measurement can be performed without measurement gaps or with measurement gaps. The consequence of the BWP switching on the UE positioning measurements depend on whether the gaps are used or not. Therefore, we consider both cases in the following sections. The analysis in general apply to all the UE positioning measurements (RSTD, PRS-RSRP and UE Rx-Tx time difference) unless explicitly stated otherwise. 
2.1. UE Positioning Measurement without Gaps
[bookmark: _Hlk36822633]The definition of intra-frequency RSTD (and PRS-RSRP) is still under discussion. But regardless of the agreed definition, at least intra-frequency RSTD and intra-frequency PRS-RSRP measurement can be done without measurement gaps provided that the PRS BW of the measured PRS is within the UE’s DL active BWP. Additonal conditions for measurement without gaps may also apply e.g. SCS of PRS and that of the DL active BWP are the same. 
UE Rx-Tx time difference measurement is done on at least the serving cell. So at least the UE Rx-Tx time difference measurement in the serving cell can be done provided that the PRS BW and SRS BW are within the UE’s DL active BWP and UL active BWP respectively. Also in this case additonal conditions for measurement without gaps may also apply e.g. SCSs of PRS and SRS and those of DL and UL active BWPs respectively are the same.
[bookmark: _Hlk36823148]In [2], it was proposed that, “PRS-RSTD and PRS-RSRP measurement requirements apply when UE’s active DL BWP is not changed during the measurement period”.
This implicitly means that the gNB is not allowed to perform any active BWP switching while the UE is performing PRS-RSTD and PRS-RSRP measurement. In our view this is very strict condition imposing big limitation on the network especially on scheduling and interference management. In NR the BW can be very large BW. The positioning measurement period depends on PRS/SRS resources configured for the measurement and especially on their periodicities, which can be very long e.g. up to 20480 slots for PRS and 2560 slots for SRS. Therefore, both from UE power consumption and interference point of view it is not advisable for gNB to operate the active BWP over unnecessary larger BW i.e. more than the BW needed for scheduling the UE. In our view the UE should be allowed to perform the positioning measurements within the UE’s active BWP without impacting or influencing any active BWP switching operation in gNB. 
The active BW switching during the positioning measurement period will not impact the PRS (or SRS) for example:
· if is done between the successive PRS resource occasions and the PRS resource periodicity is long enough to avoid any overlap between PRS and the active BWP switching period, and
· the active BWP switching does not decrease the PRS BW below the PRS BW in the assistance data.
· 
But if the active BW switch interrupts the PRS or reduces the PRS BW below the PRS BW in the assistance data then the UE should be allowed to request the measurement gaps and perform the measurements in gaps. To minimize UE complexity in our view the UE should be allowed to restart the measurement and meet the corresponding requirements with measurement gaps.
· Observation#1: Restricting gNB from perform any active BWP switching during the positioning measurement period imposes big limitation on the network scheduling and interference management. 
· Proposal #1: When the RSTD/PRS-RSRP measurement is done within the UE’s active BWP then the UE shall meet RSTD/PRS-RSRP measurement requirements provided that active BW switching during the RSTD/PRS-RSRP measurement period does not interrupt PRS used for the measurement and does not decrease the PRS BW below the PRS BW in the assistance data. 
· Proposal #2: If conditions in proposal # 1 are not met then the UE requests the gNB to configure the measurement gaps. In this case the UE restarts the RSTD/PRS-RSRP measurement and meet the requirements for RSTD/PRS-RSRP measurement with gaps.
· Proposal #3: The principles in proposals # 1 and #2 also apply for UE Rx-Tx time difference measurement. 
2.2. UE Positioning Measurement with Gaps
The requirements will be defined for positioning measurement with gaps. In our view both intra-frequency and inter-frequency positioning measurements need to be defined with gaps. At least there is consensus that inter-frequency positioning measurements will be defined with gaps. 

Currently the UE behaviour for handling the BWP switching if it occurs just before or during the gaps (e.g. timer-based) is unclear in RAN4 specifications. For RRM measurements which are fully managed by the gNB the risk of collision between the BWP switching and gaps is low. 

But positioning measurements are configured by the LMF and based on this the UE may request the gNB to configure the gaps for doing positioning measurements. RAN4 has also identified potential need for new gaps with MGL > 6 ms for positioning measurements. A large measurement gap increases the potential risk of active BWP switching triggering before the gap. Especially the timer-based BWP switching if configured prior to receiving UE request for gaps for positioning measurements. Unlike SSB, the PRS resource and SRS resource (for positioning) will typically be transmitted very sparesly e.g. once every 2560 slots etc. Therefore, it is important to define UE behaviour to avoid a situation where the BWP switching does not impact any measurement gap. In our view the gaps should not be impacted. Therefore, if any active BWP switching will impact the gap then the UE should prioritize the gap and complete the active BWP switching immediately after the gap.
· Observation#2: The UE behaviour for handling the active BWP switching occuring just before the gaps or timer-based BWP switching during the gaps. 
· Observation#3: The use of measurement gap with MGL much larger than 6 ms and sparse occurs of PRS and SRS increases the risk of BWP switching triggering before the gap or timer-based BWP switching triggering during the gaps. 
· Proposal #4: If active BWP switching is expected to impact any measurement gap used for the positioning measurements then the UE shall prioritize the gap and complete the active BWP switching immediately after the gap.
3. Summary
[bookmark: _Hlk23953093]In this paper we have analysed the impact of active BWP switching on positioning measurements in NR. Following are the main observation and proposals:

Observations and proposals for positioning measurements without gaps:
· Observation#1: Restricting gNB from perform any active BWP switching during the positioning measurement period imposes big limitation on the network scheduling and interference management. 
· Proposal #1: When the RSTD/PRS-RSRP measurement is done within the UE’s active BWP then the UE shall meet RSTD/PRS-RSRP measurement requirements provided that active BW switching during the RSTD/PRS-RSRP measurement period does not interrupt PRS used for the measurement and does not decrease the PRS BW below the PRS BW in the assistance data. 
· Proposal #2: If conditions in proposal # 1 are not met then the UE requests the gNB to configure the measurement gaps. In this case the UE restarts the RSTD/PRS-RSRP measurement and meet the requirements for RSTD/PRS-RSRP measurement with gaps.
· Proposal #3: The principles in proposals # 1 and #2 also apply for UE Rx-Tx time difference measurement. 
Observations and proposals for positioning measurements with gaps:
· Observation#2: The UE behaviour for handling the active BWP switching occuring just before the gaps or timer-based BWP switching during the gaps. 
· Observation#3: The use of measurement gap with MGL much larger than 6 ms and sparse occurs of PRS and SRS increases the risk of BWP switching triggering before the gap or timer-based BWP switching triggering during the gaps. 
· Proposal #4: If active BWP switching is expected to impact any measurement gap used for the positioning measurements then the UE shall prioritize the gap and complete the active BWP switching immediately after the gap.
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