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1. [bookmark: _Ref165266342]Introduction
In RAN4 99-e, companies had discussions on the requirements of pre-configured MG with several remaining issues. In our perception, one of the top issues with diverged views is whether to support explicit or implicit (de)activation of the pre-configured MG pattern. 
In this paper, we elaborate our concerns on UE interpreting the implicit activation rules and why such an approach is not preferred/friendly to UE implementations. On the other hand, if both per BWP MG state and (de)activation mechanisms are agreeable to have the signaling support, then RRC based configuration of the pre-configured MG and potential MAC-CE/DCI based MG (de)acvitation can be achieved for accomodating various needs by RAN4 companies.
2. Discussions
We first summarize the existing agreements that were achieved in the previous meeting and provide views on identifying a common ground for the further progress on the remaining issues.
2.1 Summary of agreements
RAN4 has reached agreements on the following aspects during RAN4 99-e.[1]
	RAN4 agreements 99-e:
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
· 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
· MG configuration of Pre-MG can NOT be changed after BWP switching 
RRM requirements with 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
Gap patterns
· Number of pre-configured MG patterns:  
· Defer this discussion until the joint discussion with multiple concurrent MG 


Based on the above RAN4 agreements, it is clear to us RAN4 aims at a single MG pattern that can be enabled or disabled per individual BWP. When the pre-configured MG pattern is configured by RRC, its status may not be active for the initial BWP while later on during the BWP transition, the MG pattern can become active or inactive which is contingent on explicitly pre-configured flags or implicitly pre-defined rules. 
Although both are triggered by BWP switch, the explicit and implicit activation approaches impose much different implications on the UE behavior and they lead to different options of the remaining issues. 
Observation1: Explicit activation and implicit activation have different implications on the UE and/or NW babviours which, consequently impacts the complexity of requirement and RAN4 work load.
2.2 Remaining issues
2.2.1 Configuration procedure
	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
· 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
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. 


To address the three subtopics by the explicit activation approach, it is expected to have extra signalling support that a field indicates a BWP is associated with a pre-configured MG pattern which can be enabled or disabled for that BWP. The hierarchy of such a field/flag can be left for RAN2 design, but it shall be noted that there are precedences in the legacy releases for establishing BWP level associations. For example, BWP-id is extensively employed to associate various resources with BWPs. As another example, the use of controlResourceSetId to associate a searchspace with a coreset.
Observation2: In the legacy releases, there are established mechniasms such as the use of BWP-id to establish the association of a BWP with a resource.
Therefore, option2a is supported for “FFS on the specific RRC configuration parameters for the new aspects of pre-configured MG to be introduced”. In our view, provision of such a flag is the basis of the explicit approach for UE to follow the NW’s indicated association between any BWP and the preconfigured MG. With respect to multiple candidate BWPs for a given component carrier, a list of BWP-ids can be provided i.e. SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id. 
Proposal1: Support per BWP based flag can be employed for indicating whether a pre-configured MG is associated or enabled for a BWP.
Proposal1.1: Recommend using BWP-id as the per BWP based flag in the pre-configured MG configuration or up to RAN2 design.
Assume the availability of the flag(s) in the RRC configuration for enabling the pre-configured MG for a subset or all of the BWPs, the answer becomes clear to “Pre-configured MG status (activated/deactivated) after configuration completed”. UE, upon the completion of RRC configuration, is able to form a full picture whether pre-configured MG will be issued and used when switching to a target BWP. The benefit is such a decision relies on the RRC and doesnot mandate extra UE processing during the time critical path of BWP switching. 
Observation3: Provision of explicit association of a BWP with the preconfigured MG via the RRC allows UE to pre-determine the occurrence of pre-configured MG instance with minimal processing during the time critical BWP switch timeline.
For network, given such knobs, it is possible to fulfil the full control of the pre-configured MG as well.
Observation4: full control of the pre-configured MG by the network also requires per BWP based MG association.
We also believe per BWP based MG association offers possibilities to accommodate options for “FFS on relation of pre-configured MG pattern and with the current RRC configured MG” as network can perform the RRC reconfiguration to change the list of BWP-ids for example. If network programs the list to include every BWP, the pre-configured MG effectively falls back to a legacy MG or one of the multiple concurrent gaps.
2.2.2 Activation/Deactivation procedures
We also have following FFS for 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


Our preference of option3 for “Criteria of activation/deactivation pre-configured MG” is in line with Proposal1 that RAN4 may not need to capture the common understanding about whether MG is needed in discussions of core requirements. Indeed, given the RRC level flags to enable/disable the pre-configured MG, it is network’s responsibility to determine whether to deploy the pre-configured MG and RAN4 doesnot need to spend efforts on clarifying and agreeing on rules and scenarios. 
Observation5: With the RRC based flags for establishing the BWP and pre-configured MG association, it is possible to avoid the separate activation/deactivation procedures and RAN4 effort can be substasntially saved.
Proposal2: Support skipping the discussion on defining the (de)activation criteria in the spec since RRC flags are provided to indicate the per-BWP association with pre-configured MG.
With regard to the 2nd FFS “on how pre-configured MGs can be activated/deactivated”, option1 and option2 are actually not conflicting. Option1 stresses on the trigger of employing a pre-configured MG is aroused by the event of BWP switch without separate procedures while option2 essentially says the status of the pre-configured MG for the target BWP is a prior knowledge derived from the RRC configuration. For option2a, since RAN4 agrees one MG configuration for every BWP, it is not applicable as there is no change in the pattern.
For Option3 about other applicable contridions of trigger, in our understanding, generally RRC level configuration change can be considered to trigger the RRC reconfiguration of pre-configured MG. For SCell (de)activation which could cause a change of UE’s capability to measure without a gap, it’s possible the NCSG can be employed instead.
To summarize, option2 is supported thanks to the explicit RRC configuration to govern the NW-UE bahavior with pre-configured MG.
Proposal3: Support 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.




3. Conclusion
In this paper, we provided further thoughts on defining the requirements for pre-configured MG. We offer the reasons on why it is preferred to have an explicit RRC configuration of per BWP association with the pre-configured MG for simplifying the implementation, more flexible and full network control and much reduced RAN4 specification effort.
Observation1: Explicit activation and implicit activation have different implications on the UE and/or NW babviours which, consequently impacts the complexity of requirement and RAN4 work load.
Observation2: In the legacy releases, there are established mechniasms such as the use of BWP-id to establish the association of a BWP with a resource.
Proposal1: Support per BWP based flag can be employed for indicating whether a pre-configured MG is associated or enabled for a BWP.
Proposal1.1: Recommend using BWP-id as the per BWP based flag in the pre-configured MG configuration or up to RAN2 design.
Observation3: Provision of explicit association of a BWP with the preconfigured MG via the RRC allows UE to pre-determine the occurrence of pre-configured MG instance with minimal processing during the time critical BWP switch timeline.
Observation4: full control of the pre-configured MG by the network also requires per BWP based MG association.
Observation5: With the RRC based flags for establishing the BWP and pre-configured MG association, it is possible to avoid the separate activation/deactivation procedures and RAN4 effort can be substasntially saved.
Proposal2: Support skipping the discussion on defining the (de)activation criteria in the spec since RRC flags are provided to indicate the per-BWP association with pre-configured MG.
Proposal3: Support 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.
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