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1. Introduction
This discussion paper discussed the misalignment issue that may occur between UE and gNB on the procedure of location measurement indication, and the solution to address the issue is also proposed.
2. Discussion
2.1. Issue description
In TS38.331 from v15.21.0[1] to v17.4.0[2], the UE may request measurement gap for positioning purpose to the gNB. A NOTE exists there from Rel-15 to Rel-17, which captures the restriction of UE initiating the ‘start’ procedure. Take TS 38.331, v17.4.0 as example, it is specified in section 5.5.6.2:
	5.5.6.2	Initiation
The UE shall:
1>	if and only if upper layers indicate to start performing location measurements towards E-UTRA or NR or start subframe and slot timing detection towards E-UTRA, and the UE requires measurement gaps for these operations while measurement gaps are either not configured or not sufficient:
2>	if preconfigured measurement gaps for positioning and posMG-Request are configured and the UE considers that at least one of the preconfigured measurement gaps for positioning is sufficient for the location measurement when activated:
3>	trigger the lower layers to initiate the measurement gap activation request using UL MAC CE as specified in TS 38.321 [3];
2> else:
3>	initiate the procedure to indicate start as specified in clause 5.5.6.3;
NOTE 1:	The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at this point in time sufficient gaps are available, the UE does not initiate the procedure. Unless it receives a new indication from upper layers, the UE is only allowed to further repeat the procedure in the same PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.
NOTE 1a:	When indication is received from upper layers for performing location measurement and there is pre-configured measurement gap configured (not preconfigured measurement gap for positioning), the UE considers this preconfigured measurement gap to be not sufficient if the measurement gap is not considered to be always activated according to clause 9.1.7.2 of TS 38.133 [14].
1>	if and only if upper layers indicate to stop performing location measurements towards E-UTRA or NR or stop subframe and slot timing detection towards E-UTRA:
2>	if there is no activated preconfigured measurement gap for positioning:
3>	if there is previously triggered UL MAC CE transmission for the measurement gap activation for positioning:
4>	indicate to the lower layers to cancel the triggered UL MAC CE transmission for the measurement gap activation as specified in TS 38.321 [3];
3>	else:
4>	initiate the procedure to indicate stop as specified in 5.5.6.3.
2>	else if there is activated preconfigured measurement gap for positioning:
3>	trigger the lower layers to deactivate all the activated measurement gap(s) for positioning as specified in TS 38.321 [3].
NOTE 2:	The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to indicate start.


Take TS 38.331, v17.4.0 as example, the UE’s concrete request signaling IE is specified in LocationMeasurementInfo:
LocationMeasurementInfo information element
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINFO-START
 
LocationMeasurementInfo ::=     CHOICE {
    eutra-RSTD                  EUTRA-RSTD-InfoList,
    ...,
    eutra-FineTimingDetection   NULL,
    nr-PRS-Measurement-r16      NR-PRS-MeasurementInfoList-r16
}
 
EUTRA-RSTD-InfoList ::= SEQUENCE (SIZE (1..maxInterRAT-RSTD-Freq)) OF EUTRA-RSTD-Info
 
EUTRA-RSTD-Info ::= SEQUENCE {
    carrierFreq                 ARFCN-ValueEUTRA,
    measPRS-Offset              INTEGER (0..39),
    ...
}
NR-PRS-MeasurementInfoList-r16 ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF NR-PRS-MeasurementInfo-r16
NR-PRS-MeasurementInfo-r16 ::=      SEQUENCE {
    dl-PRS-PointA-r16                   ARFCN-ValueNR,
    nr-MeasPRS-RepetitionAndOffset-r16  CHOICE {
        ms20-r16                            INTEGER (0..19),
        ms40-r16                            INTEGER (0..39),
        ms80-r16                            INTEGER (0..79),
        ms160-r16                           INTEGER (0..159),
        ...
    },
    nr-MeasPRS-length-r16               ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},
    ...
}
-- TAG-LOCATIONMEASUREMENTINFO-STOP
-- ASN1STOP
According to the Note 1 above, the UE’s RRC layer determines and triggers the ‘start’ procedure upon receiving UE’s NAS layer indication on verifying the measurement gap, and UE’s request signaling contains a list of requested gap information. However, current specification is not clear on whether UE should report all the needed measurement gap to the network (i.e., full gap configuration) upon every start procedure, or UE should only report the needed measurement gap at the moment(i.e., delta gap configuration) for each start procedure. This will lead to different gNB’s behaviour:
· If UE requests the full gap configuration per LocationMeasurementInfo, gNB needs to release the gap information that UE previous requested (e.g., last LocationMeasurementInfo) in the gNB’s memory; 
· If UE requests the delta gap configuration per LocationMeasurementInfo, gNB needs to maintain the gap information that UE previous requested (e.g., last LocationMeasurementInfo) in the gNB’s memory. 
If UE and gNB’s implementation behaviour on the delta/full gap configurtation is not aligned, it will cause trouble:
· If UE reports the full gap configuration but gNB assumes UE reports the delta configuration, when UE needs to release the previous gap, gNB will not release the previous gap and the previous gap may be wrongly delivered to UE once again. In this case, gNB will give UE the gap that the UE does not want. Note that if this previous gap is the gap pattern 24/25 which can only be given to UE upon UE’s request (i.e., gap 24/25 can not be given to UE when UE does not request it), the gNB’s behaviour will obey this measurement gap rule.
· If UE reports the delta gap configuration but gNB assumes UE requests the full gap configuration, gNB will release the gap information that UE previous requested in the gNB’s memory, and only configures UE with the newly requested gap. It will cause UE to lose measurement on some frequencies.
 So this problem should be solved in order to avoid IOT issue.
Observation 1: When UE triggers the start procedure of requesting measurement gap, the current specification is not clear on whether UE should report all the needed measurement gap for the UE(i.e., full gap configuration) upon every start procedure, or UE should only report the needed measurement gap at the moment(i.e., delta gap configuration) for each start procedure.
Observation 2: If UE and gNB’s implementation behaviour on the delta/full gap configurtation has misalignment, it will cause trouble. So this problem should be solved in order to avoid IOT issue.
2.2. Solution to the issue
The solution is to align UE and gNB’s behaviour by specifying in the TS38.331, UE and gNB should both assume UE requests full gap configuration per request, or both assume UE requests delta gap configuration per request. However, since the stop procedure should release all the measurement gap for the UE, not per frequency, the delta/full configuration impact not only on the request starting gap procedure, but also has impact on the request stopping gap procedure. For better understanding of the difference, we give two concrete examples:
Scenario 1: If UE already requests gap 1, 2, 3 at the first time, after a while, UE receives the upper layer’s indication and UE’s RRC layer decides to add a gap 4.
· Procedure of both UE and gNB assume UE requests the full gap configuration:
· UE requests gap 1, 2, 3, 4 
· gNB uses the new 1, 2, 3, 4 to over-write the previous gap 1, 2, 3 in the memory
· gNB configures 1, 2, 3, 4 to UE
· Procedure of both UE and gNB assume UE requests the delta gap configuration:
· UE requests gap 4
· gNB keeps the previous gap 1, 2, 3 and adds gap 4 in the memory
· gNB configures gap 1, 2, 3, 4 to UE

Scenario 2: If UE already requests gap 1, 2, 3 at the first time, after a while, UE receives the upper layer’s indication and UE’s RRC layer decides to release gap 2 and add gap 4.
· Procedure of both UE and gNB assume UE requests the full gap configuration:
· UE requests gap 1, 3, 4 
· gNB use the new gap 1, 3, 4 to over-write the previous gap 1, 2, 3 in the memory 
· gNB configures gap 1,3,4 to UE
· Procedure of both UE and gNB assume UE requests the delta gap configuration:
· UE releases gap 1, 2, 3 by triggering the ‘stop’ procedure
· gNB releases gap 1, 2, 3
· UE requests gap 1, 3, 4
· gNB takes gap 1, 3, 4 in the memory
· gNB configures 1, 3, 4 to UE
It can be seen that for both scenario 1(add&release gap) and 2 (only-add gap), procedure of both UE and gNB assume UE requests the full configuration is generic, and it is more simple and straightforward. Therefore we suggest to unify the understanding of the issue that, both UE and gNB should assume UE requests the full gap configuration every time when UE triggers ‘start’ procedure of measurement gap.
Proposal 1: RAN2 to agree that both UE and gNB should assume UE requests the full gap configuration when UE triggers ‘start’ procedure of measurement gap.
Since the issue exists from Rel-15, we suggest to agree the associated Rel-15[3], Rel-16[4] and Rel-17CR[5].
Proposal 2: RAN2 to agree the associated Rel-15[3], Rel-16[4] and Rel-17 CRs[5].
3. Conclusion
Observation 1: When UE triggers the start procedure of requesting measurement gap, the current specification is not clear on whether UE should report all the needed measurement gap for the UE(i.e., full gap configuration) upon every start procedure, or UE should only report the needed measurement gap at the moment(i.e., delta gap configuration) for each start procedure.
Observation 2: If UE and gNB’s implementation behaviour on the delta/full gap configurtation has misalignment, it will cause trouble. So this problem should be solved in order to avoid IOT issue.
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