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1. Introduction
In RAN#89e meeting, a new Rel-17 WI of NR measurement gap enhancement was approved in [1]. And the requirements for the following objectives shall be specified.
	Multiple concurrent and independent MG patterns [RAN4, RAN2]
· RRM requirements for concurrent and independent MG patterns [RAN4] 
· Define requirements for UE maximum number of concurrent and independent MG patterns active at any time
· Specification of requirements for multiple concurrent and independent MG patterns (MGL, MGRP) 
· Specification of requirements and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 
· Define the corresponding measurement requirements
· Specification of applicability of multiple concurrent and independent gap patterns [RAN4] 
· Procedures and signaling for simultaneous RRC (re-)configuration of one or more gap patterns [RAN2] 
· Specification of protocol impacts for multiple concurrent and independent MG patterns based on RAN4 input


In this contribution, we discuss the corresponding RRM requirements for multiple concurrent and independent measurement gap mechanism and provide our proposals.
2. Discussion
In Rel-15/16 NR system, the measurement gap pattern can be configured per UE for per-UE MG capable UE or per frequency range for per-FR MG capable UE. Hence, it is assumed that the offset of SMTC for different configured MOs should be aligned or quasi-aligned, which will limit the network flexibility and the extend significantly the measurement delay. And if the MOs are configured with different SMTC offsets, single measurement gap cannot cover all the MOs with different SMTC offset, as shown in figure 2.


Figure 1: MOs configuration with different SMTC offset value
Therefore, Rel-17 is to support multiple MGs pattern within a single measurement period can be configured per-UE for per-UE MG capable UE or per frequency range for per-FR MG capable UE, which can improve the network configuration flexibility and mobility performance. The independent measurement gap configuration are shown in figure 2. On the other hand, the density of measurement gap is another aspect need to be considered, as too dense measurement gap in one measurement period will cause significantly throughput loss. Therefore, in order to guarantee the mobility performance and the throughput performance, we prefer to have 2 independent measurement gap pattern in one measurement period.


Figure 2: Independent MG configuration for different MOs
Proposal 1: It is proposed to configure 2 independent measurement gap pattern during one measurement period.
CSSF parameter is another factor need to be considered due the introduction of independent MG pattern, since the CSSF is to scale the measurement delay requirement for multiple carriers to be measured. Since it is assumed that UE only can measure one target carrier during one measurement gap occasion, thus the value of CSSF is calculated by the number of carriers to be measured with gap or without gap. If the independent measurement gap pattern is introduced, the number of independent measurement gap pattern should be considered when calculating the CSSF with gap. The CSSF with gap should be defined based on the carriers to be measured with the same measurement gap pattern.
Proposal 2: The CSSF with gap should be defined based on the carriers to be measured with the same measurement gap pattern.
When UE is configured with multiple measurement gap pattern, if the SMTC between MOs is relative close in time domain, e.g. offset difference is 4ms, the independent measurement gap configured for the measurement on these MOs may overlap each other. As shown in figure 3 and figure 4, UE should perform the measurement on MO1 during MG#1, and drop the measurement on MO2 during MG#2. In worst case, MO2 cannot be measured for all the MG#2 occasions. Thus, in order to guarantee the measurement on MO2, the MG offset difference between independent MGs should be larger than the MG duration.


Figure 3: Fully overlapped case


Figure 4: Partial overlapped case
Proposal 3: The MG offset difference between independent MGs should be larger than the MG duration.
2. Conclusion
In this contribution, we discussed the corresponding RRM requirements for multiple concurrent and independent measurement gap mechanism and provide our proposals.
Proposal 1: It is proposed to configure 2 independent measurement gap pattern during one measurement period.
Proposal 2: The CSSF with gap should be defined based on the carriers to be measured with the same measurement gap pattern.
Proposal 3: The MG offset difference between independent MGs should be larger than the MG duration.
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