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1. Introduction
At RAN 89 meeting one WI related to measurement gap enhancement was agreed at [1], three topics among a pack of possible enhancement areas related to gap enhancement had been picked up for that WI. In this contribution, we provide our initial consideration regarding pre-configured MG patterns.
2. Discussion
The objective of Pre-configured MG pattern(s) (fast MG configuration) study is copied below [1]: 
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
The background of this topic has been described in in [2],[3]. Basically for Rel-15/16 UE, the SSB based measurement would need MG if the active BWP doesn’t contain the target SSB. It is well known that a BWP switch can be triggered through DCI, MAC-CE, timer or RRC. For a BWP switch triggered by DCI or MAC-CE, it has to use its previous measurement gap configuration (with or without a particular measurement gap configuration) since the measurement gap configuration is done through RRC signalling whose latency is larger. The major impact on RRM performance is for the case where a BWP switches from a previous BWP without measurement gap to a new BWP where measurement gap is required to perform RRM measurements. Due to the mismatch of latency a UE may loss few samples before the measurement gap configuration is ready. A possible solution to prevent this case from happening is to ensure measurement gap configuration is always available for SSB based measurement, which will lead to throughput performance degradation.      
2.1. Considerations on how to realize pre-configured MG pattern(s)
As described in [1], the scopes for RRM requirements are to study requirements of the mechanisms and specification of rules and UE behaviour of activation/deactivation of MG following a DCI or timer based BWP switch. To enable measurement gap activation/deactivation after a BWP switch, one potential solution is to build a relationship between one particular BWP and one particular measurement gap configuration. Based on current measurement gap configuration and BWP configuration mechanism, the network could have enough knowledge on which measurement gap configuration is suitable for which particular BWP configuration, which is also an observation from [2]. Based on aforementioned knowledge it is possible for network to configure at least a default measurement gap configuration for any BWP configuration. The detail signaling design on how to achieve this target is up to RAN2 signalling design. Of course there maybe other solutions could achieve same target whereas all of these solutions need related signalling design. Regarding rules for measurement gap activation/deactivation, both the network side and UE side know the frequency domain location of the BWP before/after BWP switch and the location of SSB hence either network centralized or UE centralized rules will work. In a summary we have the following proposal:
Proposal 1: To enable measurement gap activation/deactivation after a BWP switch, one potential solution is to build a relationship between one particular BWP and one particular measurement gap configuration, which requires corresponding RAN2 signalling design
Proposal 2: Regarding rules for measurement gap activation/deactivation, either network centralized or UE centralized rules will work. 
2.2. Impact on RRM performance requirements
Regarding the impact on RRM performance requirements, for intra-frequency RRM measurement, requirements are categorized as requirements with or without measurement gaps. For requirements without measurement gaps, the following requirements are defined at section 9.2.5 of [3]:
1. Cell identification requirements

a. Time period for PSS/SSS detection (FR1 and FR2)

b. Time period for PSS/SSS detection, deactivated SCell (FR1 and FR2)

c. Time period for time index detection (deactivated SCell as well) (FR1)
2. Measurement period

a. Measurement period for intra-frequency measurements (FR1 and FR2)
b. Measurement period for intra-frequency measurements, deactivated SCell (FR1 and FR2)
For requirements with measurement gaps, the following requirements are defined at section 9.2.6 of [3]:
1. Cell identification requirements

a. Time period for PSS/SSS detection (FR1 and FR2)

b. Time period for time index detection (FR1)

2. Measurement period

a. Measurement period for intra-frequency measurements (FR1 and FR2)
Using FR1 infra-frequency measurement period requirements listed below as an example, the main difference between requirements with and without gap is besides SMTC period and CSSFintra, the requirement with gap is also MGRP dependable whereas requirements without gap is not. The introduction of the fast MG configuration feature could require, for a particular measurement duration, the measurement requirements switch between “with gap” requirements and “without gap” requirements after a BWP switch. In addition, a transition period may need be defined for such a switch. Based on these considerations, the following proposal is provided:
Proposal 3: For the fast MG configuration feature, within a particular measurement duration, the measurement requirements may need switch between “with gap” requirements and “without gap” requirements after a BWP switch. In addition, a transition period may need be defined for such a switch
Table 9.2.5.2-1: Measurement period for intra-frequency measurements without gaps(FR1)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra

	NOTE 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Table 9.2.6.3-1: Measurement period for intra-frequency measurements with gaps(FR1)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, 5 x max(MGRP, SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	5 x max(MGRP, DRX cycle) x CSSFintra


3. Conclusion
In this contribution, we provide our initial considerations for the Pre-configured MG pattern(s) (fast MG configuration) item and have the following proposals:
Proposal 1: To enable measurement gap activation/deactivation after a BWP switch, one potential solution is to build a relationship between one particular BWP and one particular measurement gap configuration, which requires corresponding RAN2 signalling design
Proposal 2: Regarding rules for measurement gap activation/deactivation, either network centralized or UE centralized rules will work. 
Proposal 3: For the fast MG configuration feature, within a particular measurement duration, the measurement requirements may need switch between “with gap” requirements and “without gap” requirements after a BWP switch. In addition, a transition period may need be defined for such a switch
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