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1. Introduction

According to the agreed WID on NR measurement gap enhancements [1], one of the objectives is multiple concurrent and independent MG patterns. This contribution provides general discussion on this issue.
2. Discussion 
For multiple concurrent and independent MG patterns, in order to specify the requirements and UE behavior, it is necessary to discuss the scenarios to which the multiple concurrent MG patterns are applied, since it will have impact on the UE behavior and requirements specification.
Observation 1: since requirements and UE behavior will be impacted by the scenarios, it is necessary to have discussion on the scenarios to which the multiple concurrent MG patterns are applied. 
In our view, two scenarios need to be considered. one scenario is that multiple concurrent MG patterns are applied for the same measurement purpose. In current spec, taking per-UE gap as an example, only one measurement gap can be used for inter-frequency measurement, since different MO may have different SMTC configuration, with the limitation of single MG, some frequency layers cannot be measured by the UE. As shown in Figure 1, MO3 cannot be measured. While, with the multiple concurrent MG patterns, this issue can be resolved. For example, two MG patterns are configured, one is used for the measurement of MO1 and MO2, and the other one is used for the measurement of MO3.
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Figure 1

The other scenario is that multiple concurrent MG patterns are used for different measurement purpose. As discussed in Rel-16 positioning WI, new MG patterns with long MGL are introduced considering the PRS configuration. In the current spec, taking per-UE gap as an example, since only one measurement gap can be configured, RRM measurement and positioning measurement will compete the measurement gap. As a result, both RRM measurement period and positioning measurement period will be delayed, which is not preferred from the system performance point of view. This issue can be resolved with the multiple concurrent MG patterns. For example, two MG patterns are configured, one is used for the RRM measurement, and the other one is used for the PRS measurement.
Proposal 1: following two scenarios are suggested to be considered for the multiple concurrent and independent MG patterns:

· Scenario 1: multiple concurrent MG patterns are applied for the same measurement purpose, e.g. multiple concurrent MG patterns are used for RRM measurement, different MG are used for the measurement of different frequency layers.
· Scenario 2: multiple concurrent MG patterns are applied for different measurement purpose, e.g. two MG patterns are configured, one is used for the RRM measurement, and the other one is used for the PRS measurement

UE perform measurement with measurement gap will result in throughput loss. Multiple concurrent and independent MG patterns will further reduce the throughput. It is necessary to determine the maximum number of concurrent and independent MG patterns, and the impact on the throughput need to be considered.
Observation 2：multiple concurrent and independent MG patterns will result in more throughput loss.
Proposal 2: It is necessary to determine the maximum number of concurrent and independent MG patterns, and the impact on the throughput need to be considered.
3. Conclusion
This contribution provides general discussion on multiple concurrent and independent MG patterns. The proposals are:
Observation 1: since requirements and UE behavior will be impacted by the scenarios, it is necessary to have discussion on the scenarios to which the multiple concurrent MG patterns are applied. 
Proposal 1: following two scenarios are suggested to be considered for the multiple concurrent and independent MG patterns:

· Scenario 1: multiple concurrent MG patterns are applied for the same measurement purpose, e.g. multiple concurrent MG patterns are used for RRM measurement, different MG are used for the measurement of different frequency layers.
· Scenario 2: multiple concurrent MG patterns are applied for different measurement purpose, e.g. two MG patterns are configured, one is used for the RRM measurement, and the other one is used for the PRS measurement

Observation 2：multiple concurrent and independent MG patterns will result in more throughput loss.
Proposal 2: It is necessary to determine the maximum number of concurrent and independent MG patterns, and the impact on the throughput need to be considered.
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