3GPP TSG-RAN WG4 Meeting #96-e                     	R4-2011506
Electronic Meeting, 17 – 28 August, 2020

Source:	Nokia, Nokia Shanghai Bell 
Title:	On new measurement gap patterns for NR positioning
Agenda item:	7.7.2.2
Document for:	Discussion and Agreement
Introduction
In previous RAN4 meetings the introduction of new measurement gap (MG) patterns was discussed [1] [2] [3]. The discussion resulted in the agreement at RAN4 #95-e in the WF to consider the introduction of two new MG patterns in Rel-16 in addition to legacy MG patterns [4]. Further MG patterns for NR positioning thus were deferred to a later release. RAN #88-e plenary confirmed this agreement by approving the exception sheet for NR positioning core aspects in [5]. 
This contribution includes a proposal for two candidate MG patterns to be introduced in Rel-16 for NR positioning. 
Discussion
At RAN4 #95-e, the discussion on new measurement gap patterns was continued and following conclusion was liaised to RAN1 and RAN2 [6].
	· Measurement gap applicability for NR positioning will be specified in TS 38.133
· Gap sharing between RRM and positioning measurements is based on CSSF defined since Rel-15 of TS 38.133
· The existing Rel-15 measurement gap patterns can still be used for positioning measurements
· In addition to Rel-15 measurement gap patterns, RAN4 agreed on introducing in Rel-16 new measurement gap patterns applicable for UEs configured with NR positioning measurements
· The number of the new measurement gap patterns is 2
· The new measurement gap pattern details will be specified in TS 38.133
· The new measurement gap patterns shall be UE capability
· FFS whether the new GP is applicable for RRM measurement or not


RAN1 has previously obtained following agreement on DL PRS processing capability [7]:
	Agreement
· For UE DL PRS processing capability,
· UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
· Additionally, UE reports new parameter – number of DL PRS resources that UE can process in a slot, which is reported per SCS per band. Values {1, 2, 4, 8, 12, 16, 32, 64}
· The following sets of values for N, T and B are supported
· Values for N = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for T = {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for maximum BW reported by UE = {5, 10, 20, 40, 50, 80, 100, 200, 400} MHz


RAN1 further sent LS to RAN4 [8] on agreements related to DL PRS capability and measurement gaps indicating 

1) UE is not expected to process DL PRS without configuration of measurement gap in Rel-16.
2) For new MG patterns for NR positioning in Rel-16, the ratio X = MGL/MGRP should not exceed 30%.
RAN4 agreed the following for both MG patterns [4]: 
· [bookmark: _GoBack]Introduce 2 new MG patterns with MGL ≥ 10 ms and MGRP ≥ 80 ms.
In our view, the two candidate MG patterns for Rel-16 shall be selected such, that one MG pattern has the next larger MGL than the largest one used for legacy measurement gaps in Rel-15, i.e. 6 ms, hence 10 ms. The MGRP should then allow for fast DL PRS measurements, thus MGRP = 80 ms is appropriate (ratio X = 12.5 %). This MG pattern has limited extension of the MGL vs. Rel-15 and hence implies moderate increase of UE processing load.
For the second MG pattern, the MGL should be selected close to the upper bound of the defined DL PRS processing range, i.e. 40 ms, to obtain benefits from longer averaging. The MGRP should again allow for fast DL PRS measurements, thus 160 ms is appropriate (ratio X = 25 %). This MG gap pattern yields higher UE processing load and therefore higher energy consumption, in return will enable higher measurement accuracy (or measurement of more PRS resources in given time interval) due to the higher measurement duty cycle.
Both new MG patterns are optional for UE, thus signaled as UE capability, as liaised to RAN1 and RAN2 in [6].
The following proposal is made:
Specify following two new MG patterns for NR positioning, optional for UE, in Rel-16: 
1) MGL=10 ms and MGRP=80 ms
2) MGL=40 ms and MGRP=160 ms
RAN4 also discussed, whether these new gaps shall be used for NR positioning measurements only, or for combined RRM/NR positioning measurements in Rel-16. In our view, scheduling separate measurement gaps for NR positioning measurements and RRM measurements is rather complex and has restricted flexibility from UE point of view related to measurement synergies, thus combined RRM/NR positioning measurements should be specified for the new MG patterns in Rel-16. However, the UE should only request the new MG patterns, if the network has configured the UE to do measurements for NR positioning.
Thus, the following proposal is made:
Define the two new MG patterns for performing combined RRM/NR positioning measurements. 
Conclusion
This contribution has discussed the open issue on introduction of new MG patterns for NR positioning in Rel-16. Following proposals for agreement are made:
1. Specify following two new MG patterns for NR positioning, optional for UE, in Rel-16: 
1) MGL=10 ms and MGRP=80 ms
2) MGL=40 ms and MGRP=160 ms
Define the two new MG patterns for performing combined RRM/NR positioning measurements. 
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