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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]. However there are still multiple remaining issues for the aspects below.
i. New measurement gap patterns for positioning
ii. Concurrent PRS processing and RRM measurements
iii. Active BWP change during positioning measurements
Also, in the last RAN plenary the open issues of ii) and iii) are down-scoped from Rel16.Therefore, in this contribution we provided more considerations on the new gap pattern for positioning only.
2 New measurement gap patterns for positioning
In [1] the following agreements of the new gap measurement patterns for PRS measurement were achieved.

	· 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.
 



It was noted that beside the new gap pattern definition itself there are still more efforts needed to resolve other relevant issues, e.g. 
· UE capability supporting the new gap (e.g. per UE or per FR ) shall be FFS
· Gap sharing between RRM and positioning measurements is based on CSSF defined in Rel-15 of TS 38.133. 
· Details of CSSF for gap sharing between RRM and positioning measurements are FFS.
· Details on extending measurement periods of RRM and positioning measurements due to gap sharing are FFS.
Particularly, a critical one which can impact current RAN4 spec is whether the new MG patterns are applicable for RRM measurement or not. For an instance, the collision issue among the legacy RRM and NR PRS measurement gap shall be addressed in detail especially when these new independent gap with MGL>6ms shall be investigated. 
For the new measurement gap for PRS, the scenarios in which there is overlapping between MG and RRM/RLM shall be reinvestigated also. As illustrated in Figure 1 below, when the MGL > 6ms used for PRS measurement as proposed in [1], we can see the probability of collision between the measurement gap which can be used for other RRM measurement and the SMTC of serving cell will be much higher than what we expected in Rel15 for NR. While in case of both MGL and SMTC periodicity are 20ms, the new gap pattern (e.g. new gap 2 in Figure 2) could be overlapped with more than one SMTC. This is quite new scenario which was not studied in RAN4 before. 
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Figure 1.

Observation 1: For NR new gap patterns in [1], the more complicated scenarios of collision between the measurement gap and SMTC need to be analyzed carefully.
Additionally, some companies suggested other alternatives to support new gap pattern without little impacts on the legacy RRM measurements. For an example, the separated gap pattern for PRS measurement and legacy RRM measurement will be configured to UE. However, in current RRC configuration IE below [3] only one gap pattern per UE will be configured. 
	MeasGapConfig information element
-- ASN1START
-- TAG-MEASGAPCONFIG-START

MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M
    ]]

}

GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                         OPTIONAL   -- Cond NEDCorNRDC
    ]],
    [[
    refFR2ServCellAsyncCA-r16       ServCellIndex                                                           OPTIONAL   -- Cond AsyncCA
    ]]

}

-- TAG-MEASGAPCONFIG-STOP
-- ASN1STOP




Observation 2: The separated new gap pattern can’t be used for PRS measurement only in Rel16.  
For the time being, we need to complete this WI in Rel16 by the end of this meeting. It is quite impossible to resolve these open issues for the new gap pattern of PRS measurement. It is much feasible to defer them beyond Rel16. 
Proposal 1: The new measurement gap for PRS measurement can be FFS beyond Rel16.
3 Conclusion
In this contribution, the consideration on the remaining issues for the new measurement gap patterns for NR positioning is provided and the following observations and proposals can be drawn: 
Observation 1: For NR new gap patterns in [1], the more complicated scenarios of collision between the measurement gap and SMTC need to be analyzed carefully.
Observation 2: The separated new gap pattern can’t be used for PRS measurement only in Rel16.  
Proposal 1: The new measurement gap for PRS measurement can be FFS beyond Rel16.
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