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1 Introduction
A new Work Item of ‘RRM measurement gap enhancement in R17’ [1] has been approved in RANP #89 meeting, in which the objectives of pre-configured MG pattern are as below.
	[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
Notes:
· The work on all objectives should consider UEs in RRC CONNECTED mode only. 
· The work includes EN-DC, NE-DC, NR-NR DC and standalone operations and includes both per-FR MG capable UE and per-UE MG capable UE.


In this contribution, we provide our view on pre-configured MG pattern for RRM measurement gap enhancement in R17.
2 Discussion 
· Issue 1: Requirements of the mechanisms of activation/deactivation of MG 
As for intra-frequency or inter-frequency measurement, whether the MG is required by UE depends on the frequency-domain location relation of UE active BWP and measured RS (e.g., SSB or CSI-RS) of neighbor cells. For example, as shown in figure 1, due to BWP switch from UE BWP2 to BWP1, the measurement of neighbor cell 1 (or cell 2) shall require measurement gap, as the SSB of cell1(or cell2 ) is contained within BWP2 but not within BWP1. 
[bookmark: OLE_LINK3]Therefore, 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. Since at most 4 BWPs can be configured and 1 BWP being activated for one serving cell, per BWP MG configuration could be a proper way to per-configured MG. 
[image: ]
Figure 1: Measurement gap with BWP switch
DCI/timer based BWP switch can be more frequent and faster, which is independent from RRC based configuration. If UE has already been configured with per UE or per FR gap, per-configured MG in this active BWP can over-ride current RRC configured MG until the BWP switch to a new BWP without per-configured MG pattern. For serving cell in other carriers, the MG pattern dedicated for this BWP should not apply.
If UE support the capability of per BWP MG configuration, 
· If the new activated BWP fully contain the neighbor cells’ RS, UE is allowed to perform measurement without any gap on these neighbor cells.
· Otherwise, 
· when UE’s active BWP was per-configured with a gap pattern, it can trigger the activation of per-configured MG after switching to this BWP, and deactivation of any MG configured by previous deactivated BWP. 
· when UE’s active BWP was not per-configured with any gap pattern, it triggers the deactivation of per-configured MG of previous BWP after switching to this BWP, and activation of any per UE or per FR MG if configured by RRC before.
Observation 1: The activation/deactivation of per-configured MG in BWP configuration rely on activation/deactivation of BWP following a DCI or timer based BWP switch.
Proposal 1：Per-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.
Proposal 2: Per-configured MG pattern should comply with current requirements of NR MG pattern 0~23. 
There may exist 3 options on defining the starting point of per-configured MG pattern in BWP configuration. 
· Option 1: pre-configured MG configuration become valid once UE completed BWP switching.
· Option 2: pre-configured MG configuration become valid after BWP switching delay.
· Option 3: pre-configured MG configuration become valid after BWP switching delay + delta_T. Delta_T is the additional time for processing MG configuration in BWP.
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. 
Proposal 3: Per BWP MG configuration become valid once this BWP become active, with no extra impact on current BWP switch delay. 
· Issue 2: Applicability of pre-configured MG pattern(s). 
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.
Proposal 4：All mandatory gaps for UE should be able to be supported by pre-configured BWP MG configuration.
The gap pattern per-configured in FR1 BWP or FR2 BWP should follow the principle of per FR1/2 gap. The applicability of current per FR gap pattern should also apply for per BWP MG configuration.
Proposal 5：The applicability of current per FR gap pattern should also apply for per 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: _GoBack]Proposal 6：Limit the available pre-configured MG patterns within the most commonly used MG patterns.
If only 1 gap pattern is per-configured for each BWP of UE, two statues of the measurement on serving cell will apply for switching to or from this BWP, e.g., with gap or without gap. If 2 gap patterns are per-configured for 1 BWP, then 3 statues could happen which would be confused.
Proposal 7：Only 1 gap pattern is allowed to per-configured for each BWP. Different gap pattern is allowed to be configured for different UE BWP.
3 Summary
In this contribution, we provided work plan for WI NR RRM measurement gap enhancement for approval. 
Observation 1: The activation/deactivation of per-configured MG in BWP configuration rely on activation/deactivation of BWP following a DCI or timer based BWP switch.
Proposal 1：Per-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.
Proposal 2: per-configured MG pattern should comply with current requirements of NR MG pattern 0~23. 
Proposal 3: Per BWP MG configuration become valid once this BWP become active, with no extra impact on current BWP switch delay. 
Proposal 4：All mandatory gaps for UE should be able to be supported by pre-configured BWP MG configuration.
Proposal 5：The applicability of current per FR gap pattern should also apply for per BWP MG configuration.
Proposal 6：Limit the available pre-configured MG patterns within the most commonly used MG patterns.
Proposal 7：Only 1 gap pattern is allowed to per-configured for each BWP. Different gap pattern is allowed to be configured for different UE BWP.
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