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1. Introduction
In RAN4#99-e Pre-MG design was widely discussed. Corresponding agreement and open items are captured in the approved WF [1]. In this contribution, we continue discussing the Pre-MG design with focus on the open issues listed in [1].
2. Discussion
The first issue we would like to discuss is the on the using scenario:
· FFS on Whether is the pre-configured MG needed for PRS measurement:
· Option 1. Yes
· Option 2. No
· Option 3. Pre-configured MG falls back to the legacy MG
· FFS on Whether is the pre-configured MG needed for CSI-RS L3 measurement:
· Option 1. Yes
· Option 2. No
· Option 3. Pre-configured MG falls back to the legacy MG
For PRS measurement, we would like to highlight again that in R16 PRS is assumed to be measured within MG. We suggest that the assumption in R16 that PRS shall be measured within MG shall not be changed in this WI.
[bookmark: _Ref78389054][bookmark: _Ref71542600]Proposal 1: the assumption in R16 that PRS shall be measured within MG shall not be changed in this WI. 
Based on proposal 1, even if the target PRS can be covered by UE active BWP, UE still needs MG to measure the target PRS. Therefore, the scenario doesn’t exist wherein sometimes MG is needed for PRS measurement, sometimes not. Thus, it is unexpected that network would configure Pre-MG intentionally for PRS measurement.
Technically, if Pre-MG has already been configured when UE needs to perform PRS measurement, and the Pre-MG happens to be able to cover PRS. UE can use the Pre-MG for PRS measurement. However, before PRS measurement is finished network shall not trigger any BWP switching which results in deactivation of Pre-MG. 
[bookmark: _Ref78389069][bookmark: _Ref71542603]Proposal 2: network is not encouraged to intentionally configure Pre-MG for PRS measurement. However, as long as the Pre-MG is active and it can cover PRS, it can be used for PRS measurement. 
[bookmark: _Ref78389075]Proposal 3: network shall not trigger any BWP switching which results in deactivation of Pre-MG before PRS measurement is finished. If the Pre-MG becomes deactivated (e.g. due to BWP switch), UE is not required to meet PRS measurement requirements. 
Regarding CSI-RS L3 measurement, RAN4 has clear definitions for CSI-RS based L3 intra and inter-frequency measurement. Note that in R16 intra-frequency L3 CSI-RS measurement is always without gap while inter-frequency measurement is always with gap.
A measurement is defined as a CSI-RS based intra-frequency measurement provided that:
-	the SCS of the CSI-RS resource of the neighbour cell configured for measurement is the same as the SCS of the CSI-RS resource on the serving cell indicated for measurement, and
-	the CP type of the CSI-RS resource of neighbour cell configured for measurement is the same as the CP type of the CSI-RS resource of the serving cell indicated for measurement, and
-	It is applied for SCS = 60KHz
-	the centre frequency of the CSI-RS resource of the neighbour cell configured for measurement is the same as the centre frequency of the CSI-RS resource of the serving cell indicated for measurement
A measurement is defined as a CSI-RS based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.10.2.
In DCI or timer-based BWP switching, due to the condition highlighted in yellow it is unlikely that after BWP switch the CSI-RS measurement would become inter-frequency measurement from intra-frequency measurement (vice versa). Because UE is still expected to measure CSI-RS resource from serving cell, which means the CSI-RS resource from serving cell shall still be covered by active BWP even after BWP switching. Since CSI-RS from neighbor cell has the same centre frequency as that from serving cell, UE shall also be able to measure neighbor CSI-RS without MG. In RRC based BWP switch this is possible, if network not only change the BWP, but also change the CSI-RS resource for measurement. In this case, UE needs to restart the measurement according to the new configuration and existing requirements can apply.
[bookmark: _Ref78389177][bookmark: _Ref71542648]Observation 1: as long as the Pre-MG is active, it can be used for inter-frequency CSI-RS measurement. However, under R16 CSI-RS L3 measurement structure it is unlikely that CSI-RS measurement would become inter-frequency measurement from intra-frequency measurement (vice versa) after DCI or timer-based BWP switching.
[bookmark: _Ref78389078]Proposal 4: Pre-MG for CSI-RS L3 measurement is not considered in this work item.
The second issue:
· 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
Besides the common parameters, such as MGL, MGRP, time offset, MGTA and so on, the new aspect of Pre-MG is the ON/OFF status. According to the ongoing discussion, it is common understanding that transition between ON and OFF status is handled by BWP switching. Therefore, the ON/OFF flag can be indicated per BWP.
[bookmark: _Ref78389081]Proposal 5: 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.
It was agreed in the last RAN4 meeting that status of pre-configured MG is not fixed at RRC configuration, and NW can know the pre-configured status when/after the pre-MG being configured by itself. Furthermore, to make sure that NW and UE have same understanding whether the Pre-MG is ON or OFF, we propose proposal 5 as above, which means NW can fully control whether the pre-configured MG will be activated/deactivated and UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured according to the indicated flag associated with the BWP.
On the other hand, RAN4 can also consider introducing some mechanism to allow UE to indicate whether MG is needed (similar with NeedForGap) on each BWP based on e.g. configured MO and candidate BWPs. Network can correspondingly configure the ON/OFF flag based on UE capability.
[bookmark: _Ref78389089]Proposal 6: NW can fully control whether the pre-configured MG will be activated/deactivated and UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured according to the indicated flag associated with the BWP.
As for the relationship between Pre-MG and current RRC configured MG, we think the discussion may be related to multiple concurrent MGs. Let’s assume Pre-MG and legacy MG can be configured simultaneously, then the configuration of Pre-MG and legacy MG shall be independent. Regarding whether we shall allow network to transform a pre-configured MG into legacy MG or vice versa with same MG configuration, we can see some use case, e.g. the UE is working with Pre-MG on BWP1 and Pre-MG is OFF on BWP2. Once UE needs to perform PRS measurement, if the Pre-MG happens to be able to cover target PRS, UE can measure target PRS with Pre-MG if BWP1 is active. However, network cannot switch the active BWP to BWP2 since no MG is pre-configured on BWP2. If network still wants to switch active BWP to BWP2 due to other reason, network can either reconfigure the MG via RRC or simply transform the Pre-MG into legacy MG. We think the second approach could be more efficient.
[bookmark: _Ref78389093]Proposal 7: the configuration of Pre-MG and legacy MG shall be independent. Network can transform a pre-configured MG into legacy MG or vice versa with same MG configuration.
The next issue is about transition time:
· 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.
After MO configuration, UE needs to study the measurement opportunity for each layer (in case of CA or there are multiple inter-frequency layers to be measured) and assign searchers accordingly on each MG occasion. When it comes to measurement occasion, some measurement scheduling lead time is needed before every attempt. Note that the whole measurement strategy (which layer to measure on each measurement occasion) may need to be updated after each BWP switching, since some measurement may become gap-based and other may become gap-less. Therefore, if the Pre-MG is too close to BWP switching, UE may miss this measurement occasion. It is rational to allow some additional transition time for Pre-MG (de)activation on top of BWP switching delay. At least 3~5ms is needed according to our rough estimation.
[bookmark: _Ref78389097]Proposal 8: 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. About 3~5ms is needed for the additional transition time.
[bookmark: _Ref78389101]Proposal 9: if MG happens less than the additional transition time mentioned above after BWP switching, UE is allowed to drop the measurement opportunity and longer measurement latency can be expected.
3. Conclusion
In this contribution, we further discuss the Pre-MG design. After discussion, the following conclusions are provided:
Proposal 1: the assumption in R16 that PRS shall be measured within MG shall not be changed in this WI.
Proposal 2: network is not encouraged to intentionally configure Pre-MG for PRS measurement. However, as long as the Pre-MG is active and it can cover PRS, it can be used for PRS measurement.
Proposal 3: network shall not trigger any BWP switching which results in deactivation of Pre-MG before PRS measurement is finished. If the Pre-MG becomes deactivated (e.g. due to BWP switch), UE is not required to meet PRS measurement requirements.
Observation 1: as long as the Pre-MG is active, it can be used for inter-frequency CSI-RS measurement. However, under R16 CSI-RS L3 measurement structure it is unlikely that CSI-RS measurement would become inter-frequency measurement from intra-frequency measurement (vice versa) after DCI or timer-based BWP switching.
Proposal 4: Pre-MG for CSI-RS L3 measurement is not considered in this work item.
Proposal 5: 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.
Proposal 6: NW can fully control whether the pre-configured MG will be activated/deactivated and UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured according to the indicated flag associated with the BWP.
Proposal 7: the configuration of Pre-MG and legacy MG shall be independent. Network can transform a pre-configured MG into legacy MG or vice versa with same MG configuration.
Proposal 8: 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. About 3~5ms is needed for the additional transition time.
Proposal 9: if MG happens less than the additional transition time mentioned above after BWP switching, UE is allowed to drop the measurement opportunity and longer measurement latency can be expected.
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