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In this contribution, we provide our views on impact on existing RRM requirements. 

Measurement Gap 
In WF on UE measurement in RAN4#94e-bis [2], we have the following issue:
· Further discuss when measurement gap is needed for PRS measurement in FR1 and FR2
· Further discuss applicability of R15 measurement gap patterns to NR positioning
· Option 1: at least Rel-15 NR measurement gaps apply for positioning measurements
· Other options are not excluded
In WF on RRM impact in RAN4#94e-bis [3], we have the following issue:
· FFS: Introduction of new measurement gap pattern with MGL > 6 ms.
· Candidate MGL and MGRP if new MG patterns are specified:
· MGL = {10, 20, 40 and 50} ms
· MGRP = {80, 160, 320 and 640} ms
· Combination of MGL and MGRP is FFS
· Independent MG patterns for positioning and RRM measurements is deferred to future release.
We see the need to introduce new measurement gap for positioning in order to enable more commercial/industrial use cases. We have the following proposal:Proposal 1: Introduce the following MGL for POS
  - MGL: 10ms, 18ms, 34ms, 66 ms

In table 1 we explain the design of MGL considering numerology, PRS configuration, RF tuning time, and expected-RSTD. Note that we consider comb-12 PRS, which is capable of multiplexing 12 TRPs in one slot in frequency domain. Thus, the PRS duration is given by .
	SCS
	(A) Number of Tx beam 
	(B) repetition
	(C) number of TRPs
	PRS duration 
	+ RF tuning time
+ expected RSTD

	15 kHz
	4
	1,2,4
	19
	8ms, 16ms, 32ms
	10ms, 18ms, 34ms

	15 kHz
	8
	1,2
	19
	16ms, 32ms
	18ms, 34ms

	30 kHz
	8
	1,2,4
	19
	8ms, 16ms, 32ms
	10ms, 18ms, 34ms

	60 kHz
	16
	1,2,4
	19
	8ms, 16ms, 32ms
	10ms, 18ms, 34ms

	120 kHz
	64
	1,2,4
	19
	16ms, 32ms, 64ms
	18ms, 34ms, 66ms



The RF tuning time is 0.5ms at beginning and end of the gap. We also consider  expected-RSTD. Thus the MGL = PRS duration + 2ms. See the following figure for an illustration of SCS 15kHz, 8 Tx beams, 2 repetitions, and MGL 18ms:
[image: ] 

For MGRP, we have the following proposal:Proposal 2: Introduce the following MGRP for MGL in proposal 1:
  - MGRP: 40ms, 80ms, 160ms, 320ms, 640ms, where
  - MGRP 40ms is applicable for MGL 10ms
  - MGRP 80ms is applicable for MGL 10ms, 18ms
  - MGRP 160ms is applicable for MGL 10ms, 18ms, 34m
  - MGRP 320ms is applicable for MGL 18ms, 34ms
  - MGRP 640ms is applicable for MGL 34ms, 66ms


The consideration is MGL/MGRP < 30%.

It should be an UE capability whether UE supports new MGs. Thus at least Rel-15 NR measurement gaps should apply for positioning measurements. Otherwise, NR positioning cannot be used for Rel-16 UEs not supporting new MGs. Proposal 4: Rel-15 NR measurement gaps apply for NR positioning measurements
Proposal 3: It is an UE capability whether UE supports new MGs



Scheduling Restrictions 
In [1], we have the following agreements:
· Condition under which no gaps are needed for PRS measurements has been defined:
· If SCSs of reference and neighbor cells’ PRS are the same and the PRS are within the active BWP, and this SCS is same as active BWP SCS, then the UE can measure without gaps and without any scheduling restriction; 
· otherwise whether the UE needs gaps/scheduling restriction or not to measure PRS is FFS
· Scheduling restriction under PRS based measurement:
· FR1: UE behavior on scheduling restriction in FR1 shall be the same as agreed for FR2.
· FR2:
· UE behavior on scheduling restriction in FR2 is according to the following RAN1 agreements:
· “In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and channels are transmitted to the UE.”
· Impact of the above rule on the scheduling restriction on PRS based measurement requirements and the priority between data and measurement in RAN4 spec are FFS.
· If any problem is identified by RAN4 then how to resolve it is FFS.
We have the following proposal:Proposal 5: UE behavior on scheduling restriction in FR1 shall be the same that for FR2, i.e., UE drops PRS if there exist other DL channels


Impact of concurrent RRM/PRS processing/measurement
In WF on RRM impact in RAN4#94e-bis [3], we have the following issue:
· 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.
Currently, the definition of intra- inter-frequency PRS measurement is not defined yet. In our view, concurrent RRM/PRS measurement impact RRM/PRS measurement only if it involves changing the RF center frequency. In such case, the PRS measurement should be prioritized, and hence some SSB for RRM measurement may be dropped by the UE.  Thus, we have the following alternative proposal:Proposal 6: Concurrent RRM/PRS measurement impacts RRM/PRS measurement only if it involves changing the RF center frequency. The RRM measurement period should be extended in such cases.

 
Priority between active BWP switching in gap and PRS measurement in gap
In our view this issue can be avoided since triggering of active BWP switching in gap can always be avoided by gNB. In other words, if gNB would like to change active BWP of an UE, the gNB can always trigger it such that the switching does not occur in the measurement gap. 
However, as an error handling, RAN4 may still specify the UE behaviour under such scenario. Thus, we have the following proposal:Proposal 7: If UE is configured to do active BWP switching in a gap occasion, then UE performs active BWP switch after the current gap occasion, i.e., UE prioritizes PRS measurement in gap

 

Conclusions
In this contribution, we have the following observations and proposals:
Proposal 1: Introduce the following MGL for POS
  - MGL: 10ms, 18ms, 34ms, 66 ms
Proposal 2: Introduce the following MGRP for MGL in proposal 1:
  - MGRP: 40ms, 80ms, 160ms, 320ms, 640ms, where
  - MGRP 40ms is applicable for MGL 10ms
  - MGRP 80ms is applicable for MGL 10ms, 18ms
  - MGRP 160ms is applicable for MGL 10ms, 18ms, 34m
  - MGRP 320ms is applicable for MGL 18ms, 34ms
  - MGRP 640ms is applicable for MGL 34ms, 66ms
Proposal 3: It is an UE capability whether UE supports new MGs
Proposal 4: Rel-15 NR measurement gaps apply for NR positioning measurements
Proposal 5: UE behavior on scheduling restriction in FR1 shall be the same that for FR2, i.e., UE drops PRS if there exist other DL channels
Proposal 6: Concurrent RRM/PRS measurement impacts RRM/PRS measurement only if it involves changing the RF center frequency. The RRM measurement period should be extended in such cases.
Proposal 7: If UE is configured to do active BWP switching in a gap occasion, then UE performs active BWP switch after the current gap occasion, i.e., UE prioritizes PRS measurement in gap
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