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1 Introduction
A WF on pre-configured MG pattern was approved in last RAN4#98bis meeting [1]. In this contribution, we provide our views on the remaining issues for pre-configured MG pattern for RRM measurement gap enhancement in R17.
2 Discussion 
 Using scenarios:
· Pre-configured MG for SSB measurements shall be configured.
· FFS whether the pre-configured MG shall be configured for PRS measurement:
· Option 1. Yes
· Option 2. No
· FFS whether the pre-configured MG shall be configured for CSI-RS L3 measurement:
· Option 1. Yes
· Option 2. No

For using scenarios, it has been agreed that SSB based measurement shall be configured with per-configured MG. In our view, it should be also feasible for PRS measurement and CSI-RS L3 measurement, or other dedicated measurements. However, to be simplified, pre-configured MG for PRS measurement should be hold until RAN4 scope of R17 positioning WID has been decided. Therefore, pre-configured MG shall be also allowed for CSI-RS L3 measurement. How to ensure such MG can be used for SSB or CSI-RS based measurements separately, can be further discussed and even ask RAN2 for potential configuration design.  
Proposal 1: Pre-configured MG shall be also allowed to be configured for CSI-RS L3 measurement.
Proposal 2: Pre-configured MG for PRS measurement should be hold until RAN4 scope of R17 positioning WID has been decided.
	Configuration procedure
· Pre-configured MG per BWP needs not be considered in the 1st stage of this WI.
· FFS in the 2nd stage of this WI
· FFS on the specific RRC configuration parameters for the new aspects of pre-configured MG to be introduced 
· Option1: The parameters used to differentiate with the legacy MG
· Option 2a: The parameters used to indicate the pre-configured MG (de)activation status per BWP, which can be also served as the flag to differentiate with the legacy MG
· Option 2b: The parameters used to indicate the pre-configured MG (de)activation status per UE/FR, which can be also served as the flag to differentiate with the legacy MG
· Pre-configured MG status (activated/deactivated) after configuration completed
· Status of pre-configured MG is not fixed at RRC configuration
· NW can know the pre-configured status when/after the pre-MG being configured by itself
· FFS NW can fully control whether the pre-configured MG will be activated/deactivated
· FFS on how UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured
· Option 1: signaling
· Option 2: pre-defined rules
· MG configuration of Pre-MG can NOT be changed after BWP switching 
· FFS on relation of pre-configured MG pattern and with the current RRC configured MG 
· Option 1. (CATT, xiaomi): 
· The pre-configured MG is the same as RRC configured MG after it is activated.
· Whether the deactivated pre-configured MG and the RRC configured MG can be configured simultaneously needs to be studied
· Option 2a (Ericsson, ZTE) 
· The already configured P-MGP is transformed into legacy MGP (with same MGL/MGRP) if the UE is configured to measure on any carrier (e.g. inter-RAT) which always need gaps for performing the measurement.
· Network can transform an already configured P-MGP into legacy MGP with same MGL/MGRP or vice versa without deconfiguring the P-MGP
· Deconfigure P-MG and reconfigure legacy pattern if P-MG is not suitable for MO configuration e.g. inter-RAT, PRS etc.
· Option 2b (Huawei, MTK, vivo, Apple):
· Network can transform a pre-configured MG into legacy MG or vice versa with same MG configuration.
· Option 3 (Intel, Qualcomm, Nokia)
· NW can configure the pre-configured MG and legacy MG independently. The transformation between the pre-MG and legacy MG has not any benefits in both singnaling and latency reduction. 




In general, specific RRC configuration parameters for the new aspects of pre-configured MG should be introduced.
Since RAN4 agreed to start pre-configured MG for single CC BWP switching scenario, it is still possible to configure different per-configured MG for at most 4 BWPs in this CC. Regarding the common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) which are same as these of Rel16 legacy MG, two possible configurations can be allowed for per-configured MGs.
· Option 1: all BWPs in one CC are associated with 1 set of MG configuration (i.e., 1 MG pattern)
· Option 2: each BWP or subset of BWPs in one CC are associated with 1 set of MG configuration (i.e., 1 MG pattern), with specific configuration parameters per BWP, e.g., MGRP, MGL, MG offset
In our view, we prefer the parameters used to indicate the pre-configured MG (de)activation status per BWP, which can differentiate with the legacy MG. For both options, it is valid that specific configuration parameters per BWP can be additional configured for pre-configured MG, e.g., one single bit per BWP or per CC to indicate whether the pre-configured MG is ON or OFF when that BWP becomes active. 
Proposal 3: The parameters used to indicate the pre-configured MG (de)activation status per BWP, which can differentiate with the legacy MG
Different gap pattern may be allowed to be configured for different UE BWP, when pre-configured gaps would be considered as a part of multiple concurrent gap patterns framework. Though we agreed MG configuration of Pre-MG can NOT be changed after BWP switching, MG pattern can be changed after BWP switching.
Observation 1: MG pattern can be changed after BWP switching, if per-configured MG is considered as part of multiple concurrent gaps.
NW can control whether the pre-configured MG will be activated/deactivated by dedicated signaling, and UE can know pre-configured MG’s configuration after the pre-MG being configured. But it is ok that its status can indicated by signaling or per-defined rule. 
Observation 2: UE can know pre-configured MG’s activation status by either signalling or pre-defined rules.
The pre-configured MG can be transformed as legacy MG by network, and it acts as legacy Mg after it is active. Whether the deactivated pre-configured MG and the RRC configured MG can be configured simultaneously needs to be considered for multiple gaps operation at 2nd stage.
Proposal 4: The pre-configured MG can be transformed as legacy MG by network, and it acts as legacy Mg after it is active.

Activation/Deactivation procedures
· Criteria of activation/deactivation pre-configured MG 
· Option 1 (Huawei, MTK, vivo, ZTE) :
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated.
· Option 2 (Ericsson, vivo, OPPO, ZTE):
· The UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise, the UE can measure the SSBs without gaps. This change between gap based and gapless measurement is triggered by active BWP switching.
·  Option 3(Intel, Apple, Qualcomm, Nokia): No need to define such criteria in the spec if the NW indication was included in pre-configured MG configuration. 
· FFS on how pre-configured MGs can be activated/deactivated:
· Option 1 (CATT, Ericsson, Intel, xiaomi, CMCC, NEC, OPPO, Huawei, ZTE) Autonomously/implicitly triggered by BWP switching  DCI/Timer.
· Option 2 (Intel, Apple, Qualcomm, vivo, CMCC, Nokia) the pre-configured MG activation/deactivation is triggered by the BWP switch and pre-configured under the control by the NW via its RRC configuration message.  
· Option 2a (CMCC): If the use case of MG pattern change following BWP switch is considered, to activate/deactivate the pre-configured MG by the network indication
· Option 3 (Huawei, MTK, Nokia) : Besides BWP switching, there could be also other RRC and MAC procedures that could trigger a change in need for MG and thus activation and deactivation of pre-configured MG, e.g.
· RRC (re)configuration of MO
· RRC (re)configuration of serving cells
· SCell activation and deactivation


In our view, the UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise, the UE can measure the SSBs without gaps. This change between gap based and gapless measurement is triggered by active BWP switching. This basic criterion has nothing to do with activation/deactivation pre-configured MG. We can wait for the conclusion of whether to introduce NW indication for pre-configured MG configuration.
The pre-configured MG activation/deactivation can be autonomously/implicitly triggered by the BWP switch, and also depend on the indication by the NW if introduced.
Observation 3: UE behavior should be that:
· the UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise, the UE can measure the SSBs without gaps. 
· This change between gap based and gapless measurement is triggered by active BWP switching.
Observation 4: About Criteria of activation/deactivation pre-configured MG, wait for the conclusion of whether to introduce NW indication for pre-configured MG configuration.
Proposal 5: The pre-configured MG activation/deactivation can be autonomously/implicitly triggered by the BWP switch, and also depend on the indication by the NW if introduced.

RRM requirements with Pre-configured MGs
· FFS on additional transition time for pre-configure MG (de)activation can be taken count into the total pre-configured MG activation/deactivation delay beside the BWP switching delay. 
· If agreed the exact value of such transition time can be FFS.
· FFS on measurement period for the measurements with the pre-configured MGs
· Not any limitation on the maximum number of transitions between gapless and gap-based measurements
· Existing scheduling restriction for RRM measurement without MG applies can be applied to UEs when pre-configured MG is deactivated
· FFS on UE behavior after deactivation of pre-configured MG

In our view, assuming RF tuning time has been already considered in MGL, BWP switching delay would be not extended owing to additional parameters of MG configuration adjustment and applying. To avoid misalignment of network and UE, MG configuration is expected to become valid after BWP switching delay. But the exact starting time of MG depends on MG offset, MGTA, etc.
[bookmark: _Toc68026429]Proposal 6: No additional delay beside the BWP switching delay is needed for the pre-configured MG activation/deactivation delay.

As agreed in last meeting, UE behavior after deactivation of pre-configured MG needs to be further discussed. When UE’s active BWP was not per-configured with any gap pattern, it still triggers the deactivation of per-configured MG of previous BWP after switching to this BWP. Whether gap is still needed should be clarified:
· [bookmark: _Toc68016230]Option 1: UE shall perform measurement without gap.
· Option 2: UE shall perform measurement with legacy gaps.
· Option 3: UE shall perform measurement with a default gap through immediate activation.
Proposal 7: UE behavior should be clarified after deactivation of pre-configured MG and switching to a new BWP without any per-configured gap. 
[bookmark: _Toc68026422]Proposal 8: For UE behavior after deactivation of pre-configured MG, 
· Option 1: UE shall perform measurement without gap.
· Option 2: UE shall perform measurement with legacy gaps.
· Option 3: UE shall perform measurement with a default gap through immediate activation.

3 Summary
In this contribution, we provided work plan for WI NR RRM measurement gap enhancement for approval. 
Proposal 1: Pre-configured MG shall be also allowed to be configured for CSI-RS L3 measurement.
Proposal 2: Pre-configured MG for PRS measurement should be hold until RAN4 scope of R17 positioning WID has been decided.
Proposal 3: The parameters used to indicate the pre-configured MG (de)activation status per BWP, which can differentiate with the legacy MG
Observation 1: MG pattern can be changed after BWP switching, if per-configured MG is considered as part of multiple concurrent gaps.
Observation 2: UE can know pre-configured MG’s activation status by either signalling or pre-defined rules.
Proposal 4: The pre-configured MG can be transformed as legacy MG by network, and it acts as legacy Mg after it is active.
Observation 3: UE behavior should be that:
· the UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise, the UE can measure the SSBs without gaps. 
· This change between gap based and gapless measurement is triggered by active BWP switching.
Observation 4: About Criteria of activation/deactivation pre-configured MG, wait for the conclusion of whether to introduce NW indication for pre-configured MG configuration.
Proposal 5: The pre-configured MG activation/deactivation can be autonomously/implicitly triggered by the BWP switch, and also depend on the indication by the NW if introduced.
Proposal 6: No additional delay beside the BWP switching delay is needed for the pre-configured MG activation/deactivation delay.
Proposal 7: UE behavior should be clarified after deactivation of pre-configured MG and switching to a new BWP without any per-configured gap. 
[bookmark: _GoBack]Proposal 8: For UE behavior after deactivation of pre-configured MG, 
· Option 1: UE shall perform measurement without gap.
· Option 2: UE shall perform measurement with legacy gaps.
· Option 3: UE shall perform measurement with a default gap through immediate activation.
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