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Introduction
Scaling factors for RLM due to the collision between RLM-RS, SMTC for intra-frequency measurement and measurement gap are fully discussed in previous RAN4 meetings and the following agreement was reached in RAN4 #87:
	RAN4 #87 Agreements: 
	Configuration for RLM-RS and MG
	Configuration for RLM-RS and SMTC
	Configuration for SMTC and Gap
	Scaling factor P
	Valid
CASE

	not overlapped 
	partially overlapped ()
	Don’t care
	
	1

	
	fully overlapped ()
	Don’t care
	
	2

	partially overlapped (
	partially overlapped ()
	not overlapped

	, or  and 
	
	3

	
	
	
	 and  
	
	4

	
	
	partially overlapped ()
	
	5

	
	fully overlapped ()
	not overlapped 
	N.A.
Note: RLM requirement is not defined
	

	
	
	partially overlapped ()
	
	6

	Note: RLM measurement based on non Rx beam sweeping on certain conditions which are FFS. If there is no guarantee that UE can aware which Rx beam is the suitable for RLM, additional delay is expected in RLM evaluation period.
Note: If the combination of configuration of RLM, measurement gap and SMTC is an invalid case, RLM requirement is not defined.
	





However, there still are several open issues left. So in this contribution we provide our opinions on the remaining issues.
Impact of the second intra-frequency SMTC on scaling factors
In agreements reached in previous RAN4 meeting, there is no consideration on the second SMTC that may be configured to UE. RAN1 has the following agreements on the SMTC for intra-frequency measurments:
	RAN1 #AH2 agreements
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,
· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured
· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier
· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier
· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers



So NW can configure up to two SMTCs for one intra-frequency carrier. These two SMTCs, i.e. smtc1 and smtc2 in 38.331 specification, have the same offset and duration but different periodicity. Furthermore, RAN2 has the following agreements:
	RAN2 #101bis agreements 
=>	Add only " periodicity in smtc2 can only be set to a value strictly shorter than the periodicity indicated by periodicityAndOffset in smtc1 (e.g. if periodicityAndOffset indicates sf10, periodicity can only be set of sf5, if periodicityAndOffset indicates sf5, smtc2 cannot be configured). " in the field description of SMTC2 
=>	Remove the largest value from the value range of SMTC2.


So smtc1 has a strictly longer periodicity hence is a proper subset of smtc2. 
We can draw the following two conclusion on the relationship between RLM-RS, smtc1 and smtc2:
· If RLM-RS is fully non-overlapped with smtc2, it will also be fully non-overlapped with smtc1. If there are SMTC windows belong to smtc1 that overlap with RLM-RS, then they will also belong to smtc2 since smtc1 is a proper subset of smtc2. As a result, smtc2 will also overlap with RLM-RS then contradiction happens.
· If RLM-RS is fully or partially overlapped with smtc2, it will partially overlapped with smtc1. Using the same methods as above one can prove that it is impossible for RLM-RS to be fully non-overlapped with smtc1. Furthermore, it is also impossible for RLM-RS to be fully overlapped with smtc1 because the fully overlapping of RLM-RS and smtc1 means that the period of SMTC2 will be even smaller than the period SSB is actually transmitted. As a result, there will be no SSBs in some SMTC windows of smtc2. This kind of configuration does not make any sense.
In the above two cases, the first case is trivial. In this case RLM-RS, smtc1 and smtc2 do not affect each other so delay requirements of RLM and intra-frequency measurements do not need to be scaled. However, the second case will be much more complicated and confusing. The true question lies in case 2 is how to treat the two SMTCs for intra-frequency carrier. When calculating the scaling factor for RLM and RRM measurements due to the overlapping of RLM-RS and SMTC, shall we only consider the SMTC with smaller periodicity (i.e. smtc2), or shall we consider smtc1 and smtc2 separately?
From our point of view, some very contradictory results will occur in some scenarios if the scaling factors are separately calculated for the two SMTC configurations. Take the scenario depicted in fig. 1 as an example. Assume RLM-RS and smtc2 have the same periodicity which is twice the periodicity of smtc1. Furthermore, RLM-RS and smtc2 are fully overlapped. RLM-RS and smtc1 are partially overlapped. 
If we treat two SMTCs separately, then UE should perform intra-frequency measurements on all SMTC occasions of smtc1 and do RLM on RLM-RSs which are non-overlapped with smtc1. On the other hand, RLM and intra-frequency should share all the SMTC occasions of smtc2 since RLM-RS and smtc2 are fully overlapped. Then comes the contradiction: shall we only perform RLM measurement on SMTC window A in fig.1 or can do both RLM and intra-frequency measurement? Shall we only perform intra-frequency measurement on SMTC window B in fig.1 or can do both RLM and intra-frequency measurement?

Figure.1 Demonstration of contradiction occurred when treat smtc1 and smtc2 separately
Of course, RAN4 can reconsider the UE behavior during the scenario that two intra-frequency SMTCs are configured to solve the contradiction. However, we already have 6 ways to calculate the scaling factors for RLM so any design that will make the UE behavior even more complex should be avoided. In addition, considering the limited discussion time of RAN4, there is really no need for further discussion on this issue. Therefore, we prefer a simpler approach, i.e. SMTC2 will be used to determine the UE behavior and the scaling factors for RLM and intra-frequency measurements if two SMTCs are configured for intra-frequency carrier. So for the example in figure 1 all SMTC occasions should be shared between RLM and intra-frequency measurement. As a result, RLM and intra-frequency measurements delay requirements should be scaled by  and  respectively. 
Proposal 1: For FR2, when the second intra-frequency SMTC is configured, smaller periodicity of the two SMTCs (i.e. the periodicity of smtc2) shall be used to determine UE behavior and scaling factors for RLM and intra-frequency measurements.
CR for RLM are given in [3].
Conclusion
In this contribution some remain issues on collision of RLM-RS and SMTC are discussed. The following proposal is given. 
Proposal 1: For FR2, when the second intra-frequency SMTC is configured, smaller periodicity of the two SMTCs (i.e. the periodicity of smtc2) shall be used to determine UE behavior and scaling factors for RLM and intra-frequency measurements.
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