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1 Introduction

In RAN4#95-e, the following was agreed [1] on new measurement gaps for PRS-based measurements and an LS [2] was sent to inform RAN2:

· Rel-15 measurement gap patterns:

· All Rel-15 MG patterns are applicable for positioning measurements.

· FFS: Whether performing PRS measurement in successive MG occasions subject to signaled UE capability {N,T}? N = duration of DL PRS symbols in ms processed every T ms.
· New measurement gap patterns

· 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.

· Gap sharing between RRM and positioning measurements

· Re-use the handling of LTE PRS in Rel-15 CSSF for gap sharing between NR PRS and RRM

In RAN4#94-e-Bis, the related agreements are [3]:

· 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.

In [4], the related RAN1 agreements are:

Agreement:
· For the purpose of DL PRS processing capability with measurement gap, the maximum value of X = MGL/MGRP supported in specification should not exceed 30%

· Send LS to RAN4 WG

· Inform RAN4 WG that RAN1 WG has discussed the value X for UE DL PRS processing capability with measurement gap and has agreed that value of X supported in specification should not exceed 30%

· It is up to RAN4 to discuss and define value of X within 30% upper bound

In this contribution, we further discuss the details for new measurement gaps for positioning.
A draft LS is provided in the end of the contribution.

2 New Measurement Gap Patterns

RAN4 needs to decide on two new measurement gap pattern configurations for PRS-based measurements, based on the agreements in [1]. The smallest MGL is 10 ms, and the smallest MGRP is 80 ms. Introducing only measurement gap patterns with too long MGL (e.g., 20 ms or 40 ms) without a possibility to configure some intermediate MGL may lead to inefficient resource utilization, therefore at least MGL=10 ms is needed. Furthermore, assuming that new measurement gaps are to be used also for RRM measurements, RAN4 should consider only MGRP≤160 ms, since there are no RRM requirements defined for MGRP>160 ms. 

The maximum MGRP sets also the limit on the maximum MGL, since too high ratio MGL/MGRP is not desired. In LTE, such ratio is up to 0.3 (MGL/MGRP=0.3 for pattern ID 4), but for RSTD measurements it is 0.15 (pattern ID 0). In NR, MGL/MGRP for all measurement gap patterns specified so far is ≤0.3 (MGL/MGRP=0.3 for pattern ID 4). It is also requested in [4], that the MGL/MGRP≤0.3 for the positioning measurement gaps.
· Observation: Among the agreed in [1] candidate patterns, the following measurement gap configurations satisfy MGL/MGRP≤0.3 and MGRP≤160 ms:
· MGL=10 ms, MGRP=80 ms

· MGL=10 ms, MGRP=160 ms

· MGL=20 ms, MGRP=80 ms

· MGL=20 ms, MGRP=160 ms
· Proposal 1: Introduce the following two new measurement gap patterns
· Gap pattern ID 24: MGL=10 ms, MGRP=80 ms
· Gap pattern ID 25: MGL=20 ms, MGRP=160 ms

· Proposal 2: The new measurement gap patterns can be requested for FDD and TDD NR positioning measurements.

· Proposal 3: The new measurement gap patterns are configured as per-UE measurement gap patterns if the UE does not support per-FR measurement gaps, otherwise the new measurement gap patterns are configured for the FR in which the positioning measurements are to be performed.

3 On RRM Measurements in New Measurement Gaps

In [2], it is FFS whether the new measurement gap patterns are applicable for RRM measurements or not. In our view, the new measurement gap patterns can also be used for RRM if they need to be configured for positioning measurements, during the corresponding positioning measurement period.
· Proposal 4: The new measurement gap patterns can be requested only when the UE is configured with NR positioning measurements requiring such gaps via LPP and can only be used during the corresponding positioning measurement period.
· Proposal 5: If configured, any of the two new measurement gap patterns shall be used also for RRM measurements if the UE needs to perform RRM measurements requiring measurement gaps during the positioning measurement period. This applies for: 
· RRM measurements in any FR with per-UE measurement gaps, and

· For RRM measurements in the same FR as positioning measurements when the UE supports per-FR measurement gaps.
4 Impact of New Measurement Gaps on CSSF

CSSF is to be used in the NR positioning measurement period definition. There is no any specific impact for new measurement gaps, the impact is the same as for other measurement gaps to be used for NR positioning measurements.

When including NR positioning measurements in general into CSSF, one need to consider that there are no intra- and inter-frequency positioning measurements, which means positioning measurements need to be explicitly mentioned in the CSSF definition.

· Proposal 6: Reuse for PRS-based positioning measurements the same approach as for other gap-based measurements. New sections need to be added in 9.1.5.2 for all PRS-based positioning measurements in any gaps, including the new gaps.

· Proposal 7: In the definition of CSSF, NR positioning measurements are counted together with inter-frequency and inter-RAT measurement objects.

· Proposal 8: No need to differentiate between the new and legacy measurement gaps in the definition CSSF.

5 Summary

The following have been observed and proposed in this contribution for PRS-RSRP measurement report mapping.
· Observation: Among the agreed in [1] candidate patterns, the following measurement gap configurations satisfy MGL/MGRP≤0.3 and MGRP≤160 ms:
· MGL=10 ms, MGRP=80 ms

· MGL=10 ms, MGRP=160 ms

· MGL=20 ms, MGRP=80 ms

· MGL=20 ms, MGRP=160 ms
· Proposal 1: Introduce the following two new measurement gap patterns

· Gap pattern ID 24: MGL=10 ms, MGRP=80 ms

· Gap pattern ID 25: MGL=20 ms, MGRP=160 ms

· Proposal 2: The new measurement gap patterns can be requested for FDD and TDD NR positioning measurements.

· Proposal 3: The new measurement gap patterns are configured as per-UE measurement gap patterns if the UE does not support per-FR measurement gaps, otherwise the new measurement gap patterns are configured for the FR in which the positioning measurements are to be performed.

· Proposal 4: The new measurement gap patterns can be requested only when the UE is configured with NR positioning measurements requiring such gaps via LPP and can only be used during the corresponding positioning measurement period.

· Proposal 5: If configured, any of the two new measurement gap patterns shall be used also for RRM measurements if the UE needs to perform RRM measurements requiring measurement gaps during the positioning measurement period. This applies for: 
· RRM measurements in any FR with per-UE measurement gaps, and

· For RRM measurements in the same FR as positioning measurements when the UE supports per-FR measurement gaps.

· Proposal 6: Reuse for PRS-based positioning measurements the same approach as for other gap-based measurements. New sections need to be added in 9.1.5.2 for all PRS-based positioning measurements in any gaps, including the new gaps.

· Proposal 7: In the definition of CSSF, NR positioning measurements are counted together with inter-frequency and inter-RAT measurement objects.

· Proposal 8: No need to differentiate between the new and legacy measurement gaps in the definition CSSF.
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1. Overall Description:
In R4-2009246, RAN4 has informed about the agreement in RAN4 to specify two new measurement gap patterns and also indicated that it is FFS whether the new measurement gap patterns are applicable for RRM measurement or not.
In RAN4#96-e, RAN4 has further agreed on the following details:

· The two new measurement gap patterns:

· Gap pattern ID 24: MGL=10 ms, MGRP=80 ms

· Gap pattern ID 25: MGL=20 ms, MGRP=160 ms

· The new measurement gap patterns can be requested for FDD and TDD NR positioning measurements.

· The new measurement gap patterns are configured as per-UE measurement gap patterns if the UE does not support per-FR measurement gaps, otherwise the new measurement gap patterns are configured for the FR in which the positioning measurements are to be performed.

· The new measurement gap patterns can be requested only when the UE is configured with NR positioning measurements requiring such gaps via LPP and can only be used during the corresponding positioning measurement period.

· If configured, any of the two new measurement gap patterns shall be used also for RRM measurements if the UE needs to perform RRM measurements requiring measurement gaps during the positioning measurement period. This applies for: 

· RRM measurements in any FR with per-UE measurement gaps, and

· For RRM measurements in the same FR as positioning measurements when the UE supports per-FR measurement gaps.

2. Actions:

To RAN2 groups:

ACTION: 
RAN4 kindly asks RAN2 to take the above information into account in their work on NR positioning.
3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #97-e 
October, 2020
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March, 2021
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