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In this contribution, we provide our views on measurement gaps for positioning.

Design of Measurement Gaps
In WF on RRM impact [1] of RAN4#95-e, we have the following conclusion:
· Introduce 2 new MG patterns with MGL ≥ 10 ms and MGRP ≥ 80 ms.
· FFS whether the new MG patterns are applicable for RRM measurement or not.
· FFS: details of new MG patterns.
· Candidate MGL and MGRP for new MG patterns:
· MGL = {10, 18, 20, 34, 40 and 50} ms
· MGRP = {80, 160, 320 and 640} ms
· Combination of MGL and MGRP is FFS
· Other options for MGL and MGRP are not precluded
· New MG patterns shall be UE capability.
· In case RRM requirements for new MG are not finalized in RAN4#96-e then no new MG will be introduced in Rel-16.
We see the need to introduce new measurement gap for positioning in order to enable more commercial/industrial use cases. 
In system level simulation it is generally considered there are 19 sites and each site has 3 sectors. In our view, since the interference between 3 sectors from the same site is expected to be small, the PRSs from transmitted from the 3 sectors of the same site can use the same frequency resource but different PRS sequence. Thus, we consider UE being configured to measure PRS from 19 TRPs.
In table 1 we design MGL by 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. 
The RF tuning time is 0.5ms at beginning and end of the measurement gap. We also consider  expected-RSTD. Thus the MGL = PRS duration + 2ms.
	SCS
	(A) Number of PRS beams 
	(B) repetition
	(C) number of TRPs
	PRS duration =
	MGL = 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



See the following figure for an illustration of SCS 15kHz, 4 Tx beams, 2 repetitions, and MGL 18ms:
[image: ]
Note that TRP 0,1,…,11 transmit PRS in first 8 ms and TRP 12,13,…,18 transmit PRS in next 8 ms. Each TRP transmits 4 PRS beams and each beam with 2 repetitions.
We have the following proposal for MGL:Proposal 1: Introduce the following MGL for positioning
  - MGL: 10ms, 18ms, 34ms, 66 ms


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
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Priority between Active BWP Switching in Gap and PRS Measurement in Gap
In WF on RRM impact [1] of RAN4#95-e, we have the following conclusion:
· FFS: whether to define UE behavior if active BWP switching overlaps/collides with gaps used for PRS measurements.
· Candidate options if the UE behavior is defined:
· Option 1: 
· Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered.
· FFS: whether UE is required to meet PRS measurement requirements if option 1 is adopted.
· Option 2: 
· PRS measurement is performed in a gap even if active BWP switching is triggered in that gap i.e. PRS measurement is prioritized in gaps.
Our view is given in the following proposal:Proposal 3: If active BWP switching overlaps/collides with gaps used for PRS measurements, 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: If active BWP switching overlaps/collides with gaps used for PRS measurements, then UE performs active BWP switch after the current gap occasion, i.e., UE prioritizes PRS measurement in gap
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