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1 Introduction
In RAN4#101-e meeting, the item on pre-configured MG pattern was further discussed and some consensuses are reached. The agreements are captured in the approved WF [1] as below. 
	Whether shall the preconfigured MG for the positioning measurements beyond Rel16  be discussed in this WI?
· The preconfigured MG for the positioning measurements beyond Rel16  will NOT be discussed under this WI (MG_enh_core)
Switching between pre-configured MG and with the current legacy MG
· Given the new MG configuration can override the obsoleted MG, it is unnecessary to add new switch mechanism (other than RRC re-configuration) between pre-MG and legacy MG.
The exact configuration of Pre-MG used for CSI-RS measurement 
· Pre-MG shall be always activated, if inter-frequency CSI-RS L3 measurements are configured with it.
Conditions for pre-MG activation/deactivation
· Additional activation/deactivation conditions are not considered in application to network-controlled pre-MG activation/deactivation.
· Specific conditions can be further handled as a part of discussion on rules of UE autonomous activation/deactivation
How pre-configured MGs can be activated/deactivated 
· NW can control activation/deactivation of pre-configured MG for the specific BWP via RRC message ONLY. No additional activation/deactivation mechanism other than RRC-based BWP indication and UE autonomous rule will be introduced in Rel-17. 
Necessity to introduce the autonomous (de)activation criteria 
· The criteria(rules) for pre-MG autonomous (de)activation shall be defined.
Applicability of different activation/deactivation mechanisms 
· Define separate UE capabilities for different pre-MG activation/deactivation mechanisms
How can the activation/deactivation status of pre-configured MGs be indicated in case of DC
· “RAN4 can deprioritize pre-MG for MR-DC in Rel17. If any critical technical issues identified before/in the next meeting, we can revisit it. “
The applicable scenario of the measurement period with pre-MG measurements 
· The measurement period requirements for pre-MG based measurement can be defined for the scenarios below..
· Case 3: requirements for the measurement with both activated and deactivated pre-MGs
· The measurement period requirements for pre-MG based measurements can be leveraged from the current requirements for gap/gapless measurement defined in TS38.133
Interruption requirements 
· “The gap interruption requirements in TS38.133 only apply when the pre-MG status is ON”
L1 measurement requirements 
· MG is assumed to be non-overlapped with the RS to be measured if the pre-MG status is OFF


The conclusions related to signalling design have been informed to RAN2 in the LS [2]. But there are still some issues not agreed and the candidate options are also captured in the approved WF [1]. In this paper, we have some further discussions on the remaining issues and give our proposals. 
2 Discussion
2.1 Using scenarios
In last meeting, it was agreed that RAN4 will evaluate the additional working efforts to support the CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC. In this case, the activation/deactivation procedure in the CC where BWP switching occurs is the same as the procedure in single carrier case. 
The additional effort for UE is to know the MG status in other carriers where the BWP is not switched and with this information, UE can decide the MG status after BWP switching. In our understanding, the MG status in each carrier is available for UE, so the CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC can be supported by UE. And the activation/deactivation status can be determined based on the following principles: 
· When configured with per-UE gap, the gap is activated as long as the pre-MG status in one of the CCs is activation, and the gap is deactivated only if the pre-MG status in all CCs is deactivation. 
· When configured with per-FR gap, the gap is activated as long as the pre-MG status in one of the CCs in the same FR is activation, and the gap is deactivated only if the pre-MG status in all CCs in the same FR is deactivation. 
For the NW-controlled activation/deactivation, the additional effort is to introduce the per BWP indication to multiple carriers. So the signaling overhead needs to be expanded to N times where N is the number of carriers. But we think this can be acceptable. 
Proposal 1: The additional effort to support CA case is to monitor the MG status for multiple carriers and the procedure for each carrier is the same as single carrier case. 
Proposal 2: It is feasible to support the CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC. And the activation/deactivation status is based on the following principle: 
· When configured with per-UE gap, the gap is activated as long as the pre-MG status in one of the CCs is activation, and the gap is deactivated only if the pre-MG status in all CCs is deactivation. 
· When configured with per-FR gap, the gap is activated as long as the pre-MG status in one of the CCs in the same FR is activation, and the gap is deactivated only if the pre-MG status in all CCs in the same FR is deactivation. 
For PRS measurement, based on the current R16 specification [3] as below, UE will indicate the positioning related information to network in LocationMeasurementInfo to assist with the configuration of measurement gaps. We think this can also be used for pre-configured MG. So no further clarification is needed for configuring Pre-MG for PRS measurement. 
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The IE LocationMeasurementInfo defines the information sent by the UE to the network to assist with the configuration of measurement gaps for location related measurements.
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



Proposal 3: For PRS measurement, the current specification supports UE indicating positioning information to network to assist measurement gap configuration already and no new signaling for Pre-MG configuration is needed. 
2.2 Configuration procedure
	How to indicate the initial status (activation/deactivation) of Pre-MG at or during configuration  
· Besides the per BWP indication, no additional explicit signalling is needed to indicate the initial pre-MG activation/deactivation status at or during pre-MG being configured.  
· FFS on initial status (activation/deactivation) of Pre-MG is determined based on the same rules used for autonomous activation/deactivation of Pre-MG. 


In last meeting, it was agreed that for NW-controlled activation/deactivation, only RRC based approach is supported and no additional explicit signalling is needed to indicate the initial pre-MG activation/deactivation status at or during pre-MG being configured besides the per BWP indication. The remaining issue is how to decide the initial status. 
In our understanding, for RRC based activation/deactivation method, the association information between activation/deactivation status and BWP ID is provided in the pre-MG configuration. Since the initial status of Pre-MG is also related to a certain BWP ID and can also be included in per BWP indication, UE can know the status of Pre-MG immediately after the configuration. 
Proposal 4: The initial status (activation/deactivation) of Pre-MG is indicated in per BWP indication and no need to be determined based on autonomous activation/deactivation rule. 
2.3 Activation/deactivation procedures
	Rules of for UE autonomous Pre-MG activation/deactivation 
“Rules of for UE autonomous Pre-MG activation/deactivation shall be: 
· The trigger events that may change the activation status of pre-MG configured to UE include:
· BWP switching, 
· adding/removing any measurement object(s): FFS
· adding/releasing/changing SCell(s): FFS
· activating/de-activating any Scell(s):FFS
· LPP positioning request: FFS


We agree that there are some other procedures e.g. adding/removing any measurement object(s), adding/releasing a SCell can also change the need for measurement gap. But for RRC based procedure, the MG configuration can be included in the same signalling and no need to use pre-configured MG. Also for this item, it is clearly stated in the WID that pre-configured MG is defined for DCI/timer based BWP switching. So we prefer to follow the WID and not to include additional trigger events. 
Proposal 5: Follow the WID scope and not to include additional trigger events. 
	Rules of for UE autonomous Pre-MG activation/deactivation 
-And the general applicability rules for measurement gap for SSB, CSI-RS L3, Rel16 PRS in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when.
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.


For the rules of UE autonomous activation/deactivation, NW and UE should have the same understanding and assessment on the status of Pre-MG after BWP switching. Since Pre-MG can be used for SSB/CSI-RS based measurement and PRS measurement, the following principle can be used for UE autonomous activation/deactivation of Pre-MG: 
· Pre-MG is activated when
· the UE is configured with at least inter-frequency CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
· Pre-MG is deactivated when
· the UE is configured with only SSB measurements and/or intra-frequency CSI-RS measurement, and all the measured SSBs are fully within the BW of the active BWP. 
The agreement in last meeting didn’t consider the difference between intra-frequency CSI-RS measurement and inter-frequency CSI-RS measurement and should be updated. 
Proposal 6: Update the rules of UE autonomous activation/deactivation of Pre-MG as below: 
· Pre-MG is activated when
· the UE is configured with at least inter-frequency CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
· Pre-MG is deactivated when
· the UE is configured with only SSB measurements and/or intra-frequency CSI-RS measurement, and all the measured SSBs are fully within the BW of the active BWP. 
2.4 RRM requirements with pre-configured MGs
	Start point of Activation/Deactivation Delay 
· The pre-MG activation/deactivation delay starts from the time when received BWP switch request if the pre-MG activation/deactivation is triggered by BWP switching. 
· FFS when the pre-MG activation/deactivation takes effect on measurement after the activation/deactivation delay.


For the time when the pre-MG activation/deactivation takes effect, we think it is feasible to define as the first gap occasion after activation/deactivation delay, since the gap occasion is not available during activation/deactivation period. 
Proposal 7: The pre-MG activation/deactivation takes effect on measurement from the first gap occasion after the activation/deactivation delay. 
	The start point of measurement report period 
· FFS the start option of measurement report period
· FFS whether UE shall continue the ongoing measurement when pre-MG status changed
The components included in measurement report period
Can be FFS on in the next meeting:
· Intra-frequency measurement requirement in 38.133 per sample 
· Inter-frequency measurement requirement in 38.133 per sample 
· Transition time between the activated pre-MG and deactivated MG
· BWP switching
· Others


It was agreed that the measurement period requirements for pre-MG based measurements can be leveraged from the current requirements for gap/gapless measurement defined in TS38.133. But the requirements for the measurement when there is pre-MG status change during the measurement period need to be further studied. In our understanding, it is similar as the case when there are both gapless and gap-based measurements during the measurement period. It is preferred to define the requirements based on the number of resources within gap and without gap since the pre-configured MG approach reduced the transition time between the measurement with gap and without gap. And since the status change of Pre-MG is related to BWP switch and can be frequent, we think it may be not reasonable to restart the measurement for every status change. 
Proposal 8: UE shall continue the ongoing measurement when pre-MG status changed. 
Proposal 9: The measurement requirements for the case that pre-MG status changed during the measurement period are based on the number of resources within gap and without gap respectively i.e. Tmeasure, total = Tmeasure,intra + Tmeasure,inter + N* (T + TBWP switch). 
3 Summary
In this paper, we have some further discussions on the pre-configured MG pattern and the following proposals are given：
Proposal 1: The additional effort to support CA case is to monitor the MG status for multiple carriers and the procedure for each carrier is the same as single carrier case. 
Proposal 2: It is feasible to support the CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC. And the activation/deactivation status is based on the following principle: 
· When configured with per-UE gap, the gap is activated as long as the pre-MG status in one of the CCs is activation, and the gap is deactivated only if the pre-MG status in all CCs is deactivation. 
· When configured with per-FR gap, the gap is activated as long as the pre-MG status in one of the CCs in the same FR is activation, and the gap is deactivated only if the pre-MG status in all CCs in the same FR is deactivation. 
Proposal 3: For PRS measurement, the current specification supports UE indicating positioning information to network to assist measurement gap configuration already and no new signaling for Pre-MG configuration is needed. 
Proposal 4: The initial status (activation/deactivation) of Pre-MG is indicated in per BWP indication and no need to be determined based on autonomous activation/deactivation rule. 
Proposal 5: Follow the WID scope and not to include additional trigger events. 
Proposal 6: Update the rules of UE autonomous activation/deactivation of Pre-MG as below: 
· Pre-MG is activated when
· the UE is configured with at least inter-frequency CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
· Pre-MG is deactivated when
· the UE is configured with only SSB measurements and/or intra-frequency CSI-RS measurement, and all the measured SSBs are fully within the BW of the active BWP. 
Proposal 7: The pre-MG activation/deactivation takes effect on measurement from the first gap occasion after the activation/deactivation delay. 
Proposal 8: UE shall continue the ongoing measurement when pre-MG status changed. 
Proposal 9: The measurement requirements for the case that pre-MG status changed during the measurement period are based on the number of resources within gap and without gap respectively i.e. Tmeasure, total = Tmeasure,intra + Tmeasure,inter + N* (T + TBWP switch). 
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