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Introduction
In RAN4 #AH1801 meeting, the solutions for gap sharing were discussed but no consensus was reached. The complexity is from that the intra-frequency measurement without RF tuning may also overlapped with gap and UE may not able to do those intra-frequency measurement within the measurement gap. Thus we need further investigation on the gap sharing mechanism to make sure all the measurements have opportunities to be conducted.
In this contribution, we discuss the gap sharing mechanism for different measurement types and scenarios.
Measurement types and scenarios
Before the gap sharing solution discussion, we would like to clarify on the measurement types and scenarios which are necessary to be taken into account.
Measurement types
Type A: Intra-frequency measurement without RF tuning/adjustment
No gap or interruption is needed for this measurement type. Based on the previous discussion in RAN4, since for FR2 we always consider the interruption from beam sweeping, only the FR1 measurement can be considered as Type A: intra-frequency measurement without RF tuning/adjustment. In some cases, UE can still claim to support Rx beam switching without interruption or mixed numerologies without interruption, but that is not the scope for the discussion in this paper. Here we want to discuss the baseline UE capability.
All in all, the Type A measurement is FR1 intra-frequency measurement without mixed numerology.
Observation 1: Type A measurement is FR1 intra-frequency measurement without mixed numerology. In FR2, there is no Type A measurement.
Type B: Intra-frequency measurement with interruption
The interruption here is due to mixed numerologies in FR1 or Rx beam switching in FR2.
Type C: Intra-frequency measurement with measurement gap
Type D: Inter-frequency measurement
Scenarios for investigation
It was also analyzed in contributions from other companies in RAN4 #AH1801, and here we may have three scenarios:
Scenario 1: MG fully overlapped with intra-frequency SMTC duration


Figure 1. MG fully overlapped with intra-frequency SMTC duration
Scenario 2: MG partially overlapped with intra-frequency SMTC duration


Figure 2. MG partially overlapped with intra-frequency SMTC duration
Scenario 3: MG completely non-overlapped with intra-frequency SMTC duration


Figure 3. MG completely non-overlapped with intra-frequency SMTC duration
Discussion on gap sharing mechanism
· In scenario 1 (MG fully overlapped with intra-frequency SMTC duration)
Since Type B (Intra-frequency measurement with interruption) measurement will anyway introduce the interruption to the serving data reception/transmission, then the type B could use the gap to conduct the measurement directly, and type B will share the gap resource with Type C and Type D measurements.
However, Type A measurement cannot be conducted during the MG if the UE RF is tuned to other frequency layer. RLM should also be conducted during those Type A measurement occasions, which is essential for serving cell, so in order to guarantee the opportunities for Type A measurement and RLM, we need to reserve some MGs and UE doesn’t need to tune RF during those MGs. However, it is unclear which MGs will be reserved for Type A measurements and RLM. There might be two alternatives:
Alt1: Type A measurement and RLM also share the gap with the other measurement types.
With the gap sharing, UE will control to conduct the type A measurement but network has no idea which gaps are disabled for Type A measurement and RLM and therefore network is not able to schedule UE during those disabled gaps.
Alt2: Network indicate which gaps are disabled for Type A measurement and RLM.
Network may indicate a bitmap to disable some of the gaps and UE can conduct the Type A measurement and RLM within those disabled gaps, and network can also schedule UE within those disabled gaps. So Alt 2 will benefit the data throughput from UE and network perspective.
Compare both Alt1 and Alt2, we prefer to use Alt2 which gives the full gap usage control to network. With Alt2, network will indicate bitmap to disable some of the gaps for Type A measurement, and the rest of MGs will be shared by Type B, C, D measurements.
· In scenario 2 (MG partially overlapped with intra-frequency SMTC duration)
For Type B measurement, since it will introduce the interruption to the serving data reception/transmission, it will be desirable to conduct this measurement within the MG rather than outside the MG. So the Type B will share the gap with the Type C and D measurement.
For Type A measurement, firstly it can use the SMTC duration outside the MG to conduct the measurement and RLM; but we also would like to let network control the gap usage, i.e., network can also indicate bitmap to disable some of the gaps for Type A measurement and RLM, and network can schedule data within those disabled gaps to boost the throughput. So Type B, C, D measurements can share the rest of MGs which are not disabled by network.
· In scenario 3 (MG completely non-overlapped with intra-frequency SMTC duration)
For Type B measurement, it will introduce the interruption to the serving data reception/transmission, if MGs are configured and no Type B measurement is covered by MG, it will cause lots of data loss due to MG and interruption of UE measurement behaviors, so it should be not allowed to conduct the Type B measurement outside the MG in this scenario. Actually we don’t think it’s a good configuration from network that all the Type B measurement are not covered by MGs. 
For Type A measurement, since no MG is overlapped with SMTC duration for Type A measurement, UE can conduct those measurements on all the SMTC durations.
So based on the above analysis, we propose the criteria to apply the gap sharing as below,
Proposal 1: the criteria to apply the gap sharing is as below.
	Measurement Types
	Scenario 1
	Scenario 2
	Scenario 3

	Type A measurement and RLMNote1
	Network indicate to disable some of the MGs for Type A measurement and RLM
	The SMTC outside MGs are used for Type A measurements and RLM.
Network can also indicate to disable some of the MGs for Type A measurement and RLM.
	The SMTC outside MGs are used for Type A measurements and RLM.

	Type B measurement
	The rest of MGs(which are not disabled by network) are shared by Type B, C, D measurements.
	The rest of MGs(which are not disabled by network) are shared by Type B, C, D measurements.
	Not allowed

	Type C measurement
	
	
	MGs are shared between Type C and D measurements.

	Type D measurement
	
	
	


Note 1: in FR2, there is no Type A measurement, so network only needs to disable some of MGs for RLM
Proposal 2: it is desirable to let network disable some of the gaps for Type A measurement and RLM in scenario 1 and 2. Detailed signaling can be designed by RAN2.
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In this contribution, we discuss the gap sharing mechanism for different measurement types and scenarios.
Proposal 1: the criteria to apply the gap sharing is as below.
	Measurement Types
	Scenario 1
	Scenario 2
	Scenario 3

	Type A measurement and RLMNote1
	Network indicate to disable some of the MGs for Type A measurement and RLM
	The SMTC outside MGs are used for Type A measurements and RLM.
Network can also indicate to disable some of the MGs for Type A measurement and RLM.
	The SMTC outside MGs are used for Type A measurements and RLM.

	Type B measurement
	The rest of MGs(which are not disabled by network) are shared by Type B, C, D measurements.
	The rest of MGs(which are not disabled by network) are shared by Type B, C, D measurements.
	Not allowed

	Type C measurement
	
	
	MGs are shared between Type C and D measurements.

	Type D measurement
	
	
	


Note 1: in FR2, there is no Type A measurement, so network only needs to disable some of MGs for RLM

Proposal 2: it is desirable to let network disable some of the gaps for Type A measurement and RLM in scenario 1 and 2. Detailed signaling can be designed by RAN2.
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