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1. Introduction

Regarding the collision between SMTC and measurement gaps, there is a plenty of discussion for several meeting cycles. We provide further discussion on this topic.
2. Discussion
Last meeting, a WF [1] on SMTC and measurement colliding was approved at last meeting. In order to facilitate the discussion, the measurement type and scenarios are duplicated as below.
	· All the UE activities for consideration (all the activities are SSB based)

1) RLM

2) Measurement type A: Intra-frequency measurement w/o MG and w/o interruption

· For FR1, no mixed numerologies is assumed for this measurement type

· For FR2, this measurement type is not applicable 

3) Measurement type B: intra-frequency measurement with interruption

· For FR1, mixed numerologies is assumed for this measurement type

· For FR2, Rx beam sweeping is assumed for this measurement type

4) Measurement type C: intra-frequency measurement with MG

· E.g. Intra-frequency measurement outside active BWP

5) Measurement type D: inter-frequency measurement  and inter-RAT measurement

· All the scenarios for consideration

· Fully overlapped scenarios:

· Scenario 1a: Fully overlapped between MG and SMTC in type A

· Scenario 1b:  Fully overlapped between MG and SMTC in type B

· Scenario 1c: Fully overlapped between MG and RLM

· Partial overlapped scenarios:

· Scenario 2a: Partial overlapped between MG and SMTC in type A

· Scenario 2b: Partial overlapped between MG and SMTC in type B

· Scenario 2c: Partial overlapped between MG and RLM

· Fully non-overlapped scenarios:

· Scenario 3a: Fully non-overlapped between MG and SMTC in type A

· Scenario 3b: Fully non-overlapped between MG and SMTC in type B

· Scenario 3c: Fully non-overlapped between MG and RLM


· Fully overlapping scenarios

Firstly, we’d like to further clarify the definition of ‘fully overlapping’. In full overlapping case, all occasions of SMTC are fully overlapped by MG. The following two cases are called ‘fully overlapping’.
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a) Fully overlapping case 1
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b) Fully overlapping case 2

Figure 1. Fully overlapping scenarios
There is consensus that no requirements will be defined for scenario 1c at last meeting [1]. Scenario 1a and scenario 1b are FFS. For scenario 1a, if all the SMTCs in type A are colliding with MG, then there are no opportunities for intra-frequency measurements. For scenario 1b with mixed numerology in FR1, during SMTC window UE needs to stop the reception/transmission of the serving cell, and no RF retuning action. However if the SMTC is colliding with MG, UE RF shall retune to the target frequency then the intra-frequency type B mesurement would be blocked. 
However it is not a good idea to let network to avoid such configuration (SMTC fully overlapping with MG). It restricts the network configuration feasibility. It is ever discussed an idea that network can indicate exact MG occasions that are used for intra-frequency measurement, so that those MG occasions or part of those MG occasions can be used for scheduling in scenario 1a and scenario 1b. In our understanding, such solution limits UE implementation flexibility, and UE can only perform measurement on the network indicated occasions. We suggest a simple way that for scenario 1a and 1b, intra-frequency and inter-frequency measurement share the measurement gaps without signaling indication.
Proposal 1: Measurements on scenario 1a and 1b share the measurement gaps with inter-frequency measurement without signaling indication.
The corresponding requirements under scenario1a and 1b would be extended by scaling a gap sharing factor.
· Partial overlapping scenarios
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Figure 2. Partial overlapping scenarios
For scenario 2a (Partial overlapped between MG and SMTC in type A), it is very straight forward that UE performs type A measurement on the available SMTC occasions (which are not covered by MG).

For scenario 2b (Partial overlapped between MG and SMTC in type B) in FR1, UE shall perform type B measurement on the available SMTC occasions (which are not covered by MG).

Regarding scenario 2b (Partial overlapped between MG and SMTC in type B) in FR2, for the SMTC occasions configured for measurement outside with MG, UE will perform FR2 intra-frequency measurement with interruption. For the SMTC occasions configured for measurement colliding with MG, in theory UE could utilize the MG to perform FR2 intra-frequency measurement. However in this way, the gap sharing for the occasions where SMTC are covered by MG shall be considered. In addition, for the occasions where SMTC are not covered by MG, no gap sharing is needed. It is complicated to define the measurement requirements for FR2 in scenario 2b. Thus we suggest that UE shall perform type B FR2 measurement on the available SMTC occasions (which are not covered by MG).
Regarding RLM, as we know UE monitors the RLM-SSB on the serving cell. Even the serving beam is on FR2, UE no needs to use gap to monitor the beam as UE is already working on the beam and this is the serving beam. Noted that SSB periodicity of serving cell is broadcasted in SIB1for RLM (denoted as ssb-PeriodicityServingCell), while the SMTC periodicity is configured for measurement. In case SSB partially collides with MG, we suggest following the rule of FR2 intra-frequency measurement case, i.e., UE shall perform RLM on the available SSBs which are not covered by MG.

Proposal 2: UE behaviour for scenario 2a, 2b and 2C is listed as below,
	FR1/FR2
	Within MG only
	within/outside MG 
	Outside MG only

	2a(Type A)
	N/A
	N/A
	√

	2b(Type B)
	N/A
	N/A
	√For FR1 and FR2

	2c(RLM)
	N/A
	N/A
	√For FR1 and FR2


· Fully non-overlapping scenarios
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Figure 3. Fully non-overlapping scenarios

There is consensus that RLM will be conducted on all the available RLM-RS occasions for scenario 3c and type A measurement will be conducted on all the available SMTC occasions for scenario 3a [1].

There is still concern on the case that network configure for type B for small MGRP cases (e.g. 20ms), the impact on UE performance on measurement and data Tx/Rx shall be carefully considered. In our understanding, network shall consider both measurement performance and throughput performance. So network would configure measurement gap, type B measurement and SMTC periodicity properly. Consequently we suggest type B measurements are conducted on all the available SMTC occasions for scenario 3a.
Proposal 3: Measurement and RLM for scenario 3a, 3b and 3c are conducted on the available SMTC occasions.
3. Conclusions

This contribution provides the analysis on the collision between SMTC and measurement gaps. The following proposals are proposed:
Proposal 1: Measurements on scenario 1a and 1b share the measurement gaps with inter-frequency measurement without signaling indication.
Proposal 2: UE behaviour for scenario 2a, 2b and 2C is listed as below,

	FR1/FR2
	Within MG only
	within/outside MG 
	Outside MG only

	2a(Type A)
	N/A
	N/A
	√For FR1

	2b(Type B)
	N/A
	N/A
	√For FR1 and FR2

	2c(RLM)
	N/A
	N/A
	√For FR1 and FR2


Proposal 3: Measurement and RLM for scenario 3a, 3b and 3c are conducted on the available SMTC occasions.
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