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1 Introduction
A WID on NR_MG_enh in R17[1] has been approved in RANP #89 meeting, in which the objectives of pre-configured MG pattern are as below. And a WF was also approved in last RAN4#98e meeting[2].
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 
· RRM requirements for pre-configured MG pattern(s) [RAN4]
· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration
· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch
· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period
· Specification of applicability of pre-configured MG pattern(s) [RAN4]
· Procedures and signaling for pre-configured MG pattern(s) [RAN2]
· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input


In this contribution, we provide our view on pre-configured MG pattern for RRM measurement gap enhancement in R17.
2 Discussion 
· Issue 1: Procedure of per-configured MG 
 · Further study the following procedures for pre-configured MGs:
· 1. (Re)Configuration of the pre-configured MG
· FFS if specific procedure for activation after the RRC configuration is needed
· 2. Activation the pre-configured MG following a DCI or timer-based BWP switch
· 3. Deactivation the pre-configured MG following a DCI or timer-based BWP switch
Note 1: The conditions and details of each procedure are FFS
Note 2: MG activation in this context means that both NW and UE assume that the pre-configured MG will be used for measurements. 
Note 3: MG deactivation in this context means that both NW and UE assume that the pre-configured MG will not be used for measurements and UE should be able to receive scheduled data.
· FFS on Signaling to activate (enable) the pre-configured MGs 


RAN4 has agreed on the general procedure of pre-configured MGs. Network can achieve fast MG configuration, by triggering the MG pattern along with the BWP (re)-configuration or switching, e.g., a DCI or timer based BWP switch. DCI/timer based BWP switch can be more frequent and faster, which is independent from RRC based configuration. And different gap pattern is allowed to be configured for different UE BWP.
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]FFS on how pre-configured MGs can be activated/deactivated:
· Option 1: Autonomously/implicitly triggered by DCI/Timer based BWP switching.
· Option 1a: A per-UE or per-FR MG is (de)activated following a BWP switch as follows:
· If MG is not required by any of the configured MOs, the MG is deactivated 
· If MG is required by one or more of the configured MOs, the MG is activated
· Option 2: Either network centralized or UE centralized rules will work. 
· Option 3: RAN4 need to account robustness of the gap changes when evaluating and agreeing on activation/deactivation of MG pattern(s).


[bookmark: _Ref68015751][bookmark: _Toc68016229]Observation 1: Pre-configured MGs can be activated/deactivated autonomously and implicitly triggered by DCI/Timer based BWP switching.
[bookmark: OLE_LINK3]However, since at most 4 BWPs can be configured and 1 BWP being activated for one serving cell at one time, per BWP MG configuration could be a proper way to per-configured MG. the default status of the per-configured MG within one BWP after RRC (re-)configuration still need to be clarified, in order to avoid confusion to UE. 
There may exist options as below:
· Option 1: Introduce ON/OFF indication for activation of pre-configured MG after RRC configuration, i.e., an indication signaling to enable pre-configured MG on each BWP to be activated. 
· Option 2: Set pre-configured MG inactive as default after the RRC configuration, with no additional signaling.
For Option 1, though the indication can be contained within DCI triggered signaling of BWP switching, new DCI bits should be considered for such BWP specific indication, manner which may cause too much overhead for network and UE complexity. Option 2 seems more feasible and distinct if all pre-configured MGs were inactive as default. Once switching to this BWP, its per-configured gap should be activated simultaneously.
[bookmark: _Toc68026421]Proposal 1: Set pre-configured MG inactive as default after the RRC configuration, with no additional signaling.

· Issue 2: UE behavior after deactivation of pre-configured MG
At this stage, RAN4 should focus on the scenario with BWP switch on single CC cases firstly. If UE support the capability of per BWP MG configuration, with an activated BWP by DCI/ timer triggering.
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:
· option 1: UE shall perform measurement without gap until switching away from this BWP.
· option 2: Immediate activation of default gap. UE shall perform measurement with default gap.
· Option 3: UE shall perform measurement with legacy per UE or per FR gaps.
[bookmark: _Toc68016230]Observation 2: 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 2: After deactivation of pre-configured MG and switching to a new BWP without any per-configured gap,
· option 1: UE shall perform measurement without gap until switching away from this BWP.
· option 2: Immediate activation of default gap. UE shall perform measurement with default gap.
· Option 3: UE shall perform measurement with legacy per UE or per FR gaps.

· Issue 3: The applicability of per-configured MG 
· FFS on Per-UE/Per-FR pre-configured MG pattern applicability 
· Option 1 
· If the gap patterns which can be used as the pre-configured gap are reused from Rel16, the same applicability(per-UE/per-FR) shall follow the rules defined in Rel16 also. 
· Option 2:
· If per UE MG is configured, the BWP of PCell is referenced to activate its MG pattern which applies to all the serving carriers including PSCell and SCells.
· If per FR MG is configured, BWPs of PCell and PSCell are referenced respectively to decide the pre-configured MGs for applying to the SCells of respective FR.
· Option 3
· [bookmark: _Hlk68012302]The applicability of current per FR gap pattern should also apply for per BWP MG configuration


In our view, the following updated options may be selected.
· Option 1: pre-configured gap pattern can be configured as per UE or per FR gap, independently from other legacy gaps.
· Option 2: Set all pre-configured gaps as per FR gap.
· Option 3: The applicability of per-configured gap depends on the BWP of PCell and/or PSCell
· If per UE MG is configured, the BWP of PCell is referenced to activate its MG pattern which applies to all the serving carriers including PSCell and SCells, i.e., Per UE gap.
· If per FR MG is configured, BWPs of PCell and PSCell are referenced respectively to decide the pre-configured MGs for applying to the SCells of respective FR, i.e., per FR1 gap for FR1 PCell, per FR2 gap for FR2 PSCell.
Observation 3: The relation of per-configured MG and concurrent/independent gap need to be clarified before decision on the applicability.
On applicability of pre-configured MG pattern(s), as NR UE does not support per-CC gap, the current types of gap, i.e., per UE and per FR gap, can be reused for pre-configured MG. 
From our views, pre-configured gaps should follow only one type of gap for reducing complexity, assuming not allowing con-current per FR and per UE gap. Thus, we prefer option 2 more as an easier way, avoiding to be confused with concurrent gap and independent gap. 
[bookmark: _Toc68026423][bookmark: OLE_LINK63][bookmark: OLE_LINK64]Proposal 3: The applicability of per FR gap should apply for per-configured MG.

In this case, the MG pattern which is pre-configured per BWP should apply for all measurement in the same FR.
· FFS on how pre-configured MGs can be configured:
· Option 1. Pre-configured MGs are configured per BWP
· Option 2. Pre-configured MGs are configured per UE or per FR which are same as these of legacy MGs

[bookmark: _Ref68016013][bookmark: _Toc68026424]Proposal 4: Pre-configured MGs are configured per BWP, and used as per FR gaps.

Besides, if UE has already been configured with per UE or per FR gap, per-configured MG in this active BWP with its own applicability can over-ride current configured MG, until the BWP switch to a new BWP without per-configured MG pattern, regardless of the applicability of legacy MGs (per UE or per FR gap).
· FFS on relation of pre-configured MG pattern and with the current RRC configured MG 
· Option 1. Pre-configured MG in one active BWP can over-ride current RRC configured MG until active BWP switch to a new BWP without per-configured MG pattern
· Opiton 2. Pre-configured MG is the RRC configured MG in Rel-15, and it may be ON/OFF after BWP switch.


[bookmark: _Toc68026425]Proposal 5: pre-configured MG in one active BWP with its own applicability can over-ride current RRC configured MG until active BWP switch to a new BWP without per-configured MG pattern.

· FFS on Number of pre-configured MG patterns:  
· Option 1: The existing gap patterns (0~23) in Rel16 can be reused for the pre-configured MG.
· Option 2: The existing gap patterns (0~25) in Rel16 can be reused for the pre-configured MG.


[bookmark: _Toc68026426]Proposal 6: Per-configured MG pattern should comply with current requirements of NR MG pattern 0~23.

NR gap pattern 0, 1 are mandatory without signaling. For NR SA, gap pattern 2, 3, 11, 13, 14, 17, 18, and 19 are mandatory with signaling for UE. For EN-DC or NE-DC, additional 1 bit flag should be also supported by UE to indicated that gap pattern 2, 3, 11, 13, 14, 17, 18, and 19 are mandatory for UE. Other gap patterns are optional with signaling. Thus, for the gaps mandatory for UE or indicated by network, they should be also able to support by BWP configuration.
[bookmark: _Toc68026427]Proposal 7: All mandatory gaps for UE should be able to be supported by pre-configured BWP MG configuration.

[bookmark: _Hlk61638400]In addition, we think the most commonly used MG pattern(s) should be able to pre-configured in per BWP configuration to avoid frequently MG re-configuration. Network can configure the most common used MGRP e.g., 40ms and 80ms for per UE/FR gap, and MGL e.g., 6ms for FR1 and 5.5ms for FR2. Especially, per BWP gap with a short MGL and MGRP can be expected for necessary improvement.
[bookmark: _Toc68026428]Proposal 8：Limit the available pre-configured MG patterns within the most commonly used MG patterns.

· Issue 4: RRM requirements with per-configured MGs
Agreements: No any new interruption requirements introduced by pre-configured MGs 

· FFS on activation/deactivation delay
· Option 1: No separated activation delay for the pre-configured MG activation/deactivation
· Option 2: some transition time (T) shall be included in the pre-configured MG activation/deactivation time.
· Option 3: The delay of MG (de)activation is same as that of BWP switching.
· Option 4 :MGP change delay shall be evaluated based on realistic latencies.


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. 
[bookmark: _Toc68026429]Proposal 9: Per BWP MG configuration become valid once this BWP become active, with no extra impact on current BWP switch delay. 

3 Summary
In this contribution, we provided work plan for WI NR RRM measurement gap enhancement for approval. 
Observation 1: Pre-configured MGs can be activated/deactivated autonomously/implicitly triggered by DCI/Timer based BWP switching.
Observation 2: UE behavior should be clarified after deactivation of pre-configured MG and switching to a new BWP without any per-configured gap.
[bookmark: _GoBack]Observation 3: The relation of per-configured MG and concurrent/independent gap need to be clarified before decision on the applicability.

Proposal 1: Set pre-configured MG inactive as default after the RRC configuration, with no additional signaling.
Proposal 2: After deactivation of pre-configured MG and switching to a new BWP without any per-configured gap,
Proposal 3: The applicability of per FR gap should apply for per-configured MG.
Proposal 4: Pre-configured MGs are configured per BWP, and used as per FR gaps.
Proposal 5: pre-configured MG in one active BWP with its own applicability can over-ride current RRC configured MG until active BWP switch to a new BWP without per-configured MG pattern.
Proposal 6: Per-configured MG pattern should comply with current requirements of NR MG pattern 0~23.
Proposal 7: All mandatory gaps for UE should be able to be supported by pre-configured BWP MG configuration.
Proposal 8：Limit the available pre-configured MG patterns within the most commonly used MG patterns.
Proposal 9: Per BWP MG configuration become valid once this BWP become active, with no extra impact on current BWP switch delay.
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