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1 	Introduction
In the last RAN4 meetings some agreements of the impacts due to NR positioning measurement on the existing RRM requirements were achieved in [1]. 
	1) New measurement gap patterns for positioning
· RAN4 to further discuss the need for new MG patterns with MGL > 6ms for positioning
· Option 1:  Introduce new gap pattern(s) with MGL > 6 ms for PRS measurements. Max value of MGL is FFS.
· Option 2:  Do not introduce new gap pattern(s) with MGL > 6 ms for PRS measurements.
· RAN4 to further study the need for separate MG patterns for positioning and RRM
2) Concurrent PRS processing and RRM measurements: RAN4 to further study and discuss the impact of:
· Performing RRM measurement during PRS processing time
· Performing PRS measurement during RRM processing time
3) Active BWP change during positioning measurements: 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
 



Therefore, in this contribution we provided more considerations on these open issues above.
2 New measurement gap patterns for positioning
In [2] the necessity on the new gap measurement patterns for PRS measurement were addressed. An observation for this issue which was raised in the last meeting can be reiterated below.
Observation 1: The new gap pattern(s) for PRS measurements is necessary especially for the dense PRS configurations in time domain. 
However, regarding to the limited time for this WI in Rel16, it is better to defer the new gap pattern for PRS beyond Rel16. 
Proposal 1: The new measurement gap for PRS measurement can be FFS beyond Rel16.
3 BWP switching in PRS measurements
In the previous RAN4 meetings, the problems when UE active BWP change happened during PRS measurement were initiated. The key concern is that UE can’t perform any PRS measurement when UE needs to change its RF operation to other active BWP. However, as illustrated in Figure1 such problem will be valid for some intra-frequency layer scenario but not for others. For an example, when the BWP switching without the central frequency change, PRS measurement can be performed without gap. Thus, there is little impacts on intra-frequency PRS measurements due to the concurrent BWP switching.


(a)


(b)
Figure 1. PRS intra-frequency measurement w/o gap when BWP switching
On the other hand, at least if the measurement gap is needed for inter-frequency PRS measurement as illustrated in Figure 2 below, the potential collision between the ongoing BWP switching and UE PRS measurement within a gap will be possible because of RF retuning needed for PRS measurements. 
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Figure 2. PRS inter-frequency measurement with gap when BWP switching
In summary, whether the PRS measurement during the BWP switching is feasible or not can be summarized for several typical scenarios in Table 1.
Table 1.
	
	Centre frequency of active BWP is changed? 
	BWP size of active BWP is changed?
	Non-gap or gap assisted PRS measurement 
	Concurrent PRS is feasible or not

	Scenario 1a
	No
	Yes
	Non-gap
	Yes

	Scenario 1b
	Yes
	Yes
	Non-gap
	No

	Scenario 2a
	No
	Yes
	Gap-assisted
	No

	Scenario 2b
	Yes
	Yes
	Gap-assisted
	No



Observation 2: There is no any impacts on PRS measurement from the BWP switching when 
· BWP switching without central frequency change and
· Non-gap assisted PRS measurement
Moreover from the realistic NR positioning deployments, the assistance message which include PRS configuration can be known by NW and UE itself before PRS measurement by the assistance data delivery procedure [3].For an example, LMF can obtain the measured cell’s PRS configuration by “LMF-initiated assistance data delivery procedure” firstly. Then LMF can forward PRS configuration for all measured cells to UE by “LMF-initiated Location Information Transfer Procedure” accordingly.    


Figure 8.12.3.2.2.1-1: LMF-initiated Assistance Data Delivery Procedure [TS38.305]
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Figure 8.12.3.3.1-1: LMF-initiated Location Information Transfer Procedure[TS38.305]

From UE implementation itself, when UE was indicated the active BWP switching by the serving gNB, it can skip the next gap-assisted PRS measurement autonomously. And as the typical RF transition time for BWP switching was 200us and 900us [4] for intra-band and inter-band respectively, there is at most only one PRS measurement period need to be extended to avoid the collision between them.   
Observation 3: If the active BWP switching happened when PRS measuring with gap, UE need not to perform the gap-assisted measurement during the current PRS period.



Figure 3. Additional PRS measurement delay due to BWP switching

For RAN4 RRM requirements, the additional time for BWP switching (e.g. ≤1 Tprs) shall be counted into the PRS measurement delay requirements.
Observation 4: For RAN4 requirements on PRS measurement delay, the additional time for BWP switching (e.g. 1 Tprs) shall be extended when BWP switching happened during UE performing PRS measurements on the neighbor cells. 

4 Concurrent PRS processing and RRM measurements 
This problem is similar as the issue we discussed in Section 3. However, fortunately it has been addressed in RAN1 and agreed in TS 38.214[5]. 
	[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292]5.1.6.5	PRS reception procedure
….
The UE assumes that for the serving cell the DL PRS is not mapped to any symbol that contains SS/PBCH. If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS is not mapped to any symbol that contains the SS/PBCH block of the non-serving cell. 



It is clear that with the SSB assistance data for neighbor TRPs provided, UE can assume that the PRS symbols are not mapped to SS/PBCH symbols. However, UE may not complete PRS measurement operations within the duration of PRS symbols. That is even if there is no any overlapping between PRS symbols and other signals for RRM measurements (e.g. SSB) it is possible to introduce some impacts on other NR RRM measurements (e.g. SSB) due to PRS measurement. Especially, if there are multiple resource and positioning layers to be measurement, it is more challenging to require UE to finish PRS measurement immediately after the end of PRS symbols as illustrated in Figure 4 below. 


Figure 4. PRS measurement impacts on other RRM measurement
Observation 5: When PRS resource boundary is close to other RRM reference signal (e.g. SSB and CSI-RS) , up to UE processing capability the impact on other RRM measurements is possible.  
Thus, the restriction agreed in RAN1 above is not enough to avoid the collision between PRS measurements and other SSB measurement completely. However, regarding to the timeline for Rel16 WI, we can suggest the further solution can be studied in the future. 
Proposal 2: The problem and potential solutions of concurrent PRS processing and RRM measurements can be FFS beyond Rel16.
From RAN4 perspective, we can propose that: 
Proposal 3: The existing SSB and CSI measurement requirements can be applied under the following condition:
· “DL PRS to be measured is not mapped to any symbol that contains SS/PBCH and the adjacent X symbols”

5 Conclusion
In this contribution, the consideration on UE behavior for PRS processing when other DL signals being transmitted in the active BWP is provided and the following observations and proposals can be drawn: 
Observation 1: The new gap pattern(s) for PRS measurements is necessary especially for the dense PRS configurations in time domain. 
Proposal 1: The new measurement gap for PRS measurement can be FFS beyond Rel16.
Observation 2: There is little impacts on PRS measurement from the BWP switching when 
· BWP switching without central frequency change and
· Non-gap assisted PRS measurement

Observation 3: If the active BWP switching happened when PRS measuring with gap, UE need not to perform the gap-assisted measurement during the current PRS period.
Observation 4: For RAN4 requirements on PRS measurement delay, the additional time for BWP switching (e.g. 1 Tprs) shall be extended when BWP switching happened during UE performing PRS measurements on the neighbor cells. 
Observation 5: When PRS resource boundary is close to other RRM reference signal (e.g. SSB and CSI-RS) , up to UE processing capability the potential impacts on other RRM measurement is possible.      
[bookmark: _GoBack]Proposal 2: The problem and potential solutions of concurrent PRS processing and RRM measurements can be FFS beyond Rel16.
Proposal 3: The existing SSB and CSI measurement requirements can be applied under the following condition:
· “DL PRS to be measured is not mapped to any symbol that contains SS/PBCH and the adjacent X symbols”
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