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Introduction
RRM requirements for EMR have been discussed extensively in RAN4#96-e, and the outcomes are captured in the WF [1]. The UE measurement capability requirements are concluded, and some initial agreements related to accuracy requirements are also made. However, for the measurement period requirements, there are still some outstanding issues to be resolved, namely
· The applicability of the search threshold in EMR requirements
· The number of carriers for scaling the measurement period requirements
· Definition of overlapping and non-overlapping carriers
In this paper we will provide our views on the remaining issues in the EMR core requirements. 
Discussion
0. Applicability of search threshold
The issue is about whether search threshold should be considered in the EMR measurement period requirements as in mobility measurement requirements. Three options are listed in [1].
	· Option 1:
· UE applies EMR carrier measurements disregards whether the signal exceeds the configured s-NonIntraSearch thresholds 
· UE will follow conventional measurement interval for both overlapping and non-overlapping EMR carrier measurements when s-NonIntraSearch thresholds are configured
· Note: conventional measurement interval is the measurement period used for cell reselection purpose
· Option 2: 
· No requirements defined for the case s-NonIntraSearch thresholds are configured
· Other options are under email discussion.
· Option 3 (Moderator compromise proposal):
· RAN4 does not capture in RAN4 Rel-16 specifications anything specific related to search thresholds when UE is configured to perform EMR measurements. Following is proposed:
· UE shall be able to support EMR measurement both when search thresholds are configured and when search thresholds are not configured.
· UE has to fulfil the accuracy requirements for overlapping EMR measurements as defined 38.133  (to be defined)


Our preference is option 1 which gives clear UE requirements for typical scenarios.
· Option 2 is not preferred because in typical deployments the search threshold is configured. The RAN4 requirements should not be defined only for non-existing or corner cases. 
· Option 3 is a compromise proposal, and we understand that it means whether the search threshold is considered for EMR requirements would be up to UE implementation. It is not our first preference because the UE requirements are unclear, and it would be hard to define test cases for EMR measurement period requirements.  
For option 1, our detailed proposal for different types of carriers are listed in Table 1. We will further discuss the number of carriers for scaling the measurement period requirements scaling i.e. Nlayer and Kcarrier in section 2.2, and here the focus is on the application of the search threshold.
Table 1: Measurement period requirements for different types of carriers in EMR scenarios
	
	EMR
	Mobility
	Above threshold
	Below threshold

	
	
	
	New
	Detected
	New
	Detected

	Type 1
	No
	Yes, HP
	Thigher_priority_search + Nlayer*Tevaluate,NR_Inter
	Nlayer*Tevaluate,NR_Inter
	Kcarrier*Tdetect,NR_Inter
	Kcarrier*Tevaluate,NR_Inter

	Type 2
	No
	Yes, EP/LP
	Not measured
	Kcarrier*Tdetect,NR_Inter
	Kcarrier*Tevaluate,NR_Inter

	Type 3
	Yes
	Yes, HP
	Thigher_priority_search + Nlayer*Tevaluate,NR_Inter
	Nlayer*Tevaluate,NR_Inter
	Kcarrier*Tdetect,NR_Inter
	Kcarrier*Tevaluate,NR_Inter

	Type 4
	Yes
	Yes, EP/LP
	Thigher_priority_search + Nlayer*Tevaluate,NR_Inter
	Nlayer*Tevaluate,NR_Inter
	Kcarrier*Tdetect,NR_Inter r
	Kcarrier*Tevaluate,NR_Inter

	Type 5
	Yes
	No
	Thigher_priority_search + Nlayer*Tevaluate,NR_Inter
	Nlayer*Tevaluate,NR_Inter
	Kcarrier*Tdetect,NR_Inter
	Kcarrier*Tevaluate,NR_Inter


Based on our understanding, the controversial part is the yellow marked cases where serving cell condition is above the search threshold and the target cell is a newly detectable cell which has not been detected before. There are two alternatives from companies:
· Alt 1 (as in Table 1): EMR requirements are defined same as mobility requirements which are depending on search threshold.
· For mobility measurement, only high priority carriers are measured when serving cell is above the search threshold, and the requirements for cell search is defined as Thigher_priority_search = (60 * Nlayers) s.
· With Alt 1, the EMR measurement period for a newly detectable cell is Thigher_priority_search + Nlayer*Tevaluate,NR_Inter.
· Alt 2: EMR requirements are defined differently from mobility requirements which is independent of the search threshold.
· With Alt 2, the EMR measurement period for a newly detectable cell is Nlayer*Tdetect,NR_Inter.
We have provided our concerns on Alt 2 in our previous paper [2], and here the observations are reiterated:
Observation 1: Alt 2 will increase UE implementation complexity, as UE may have to measure with two different intervals.
Observation 2: The complexity and additional power consumption due to Alt 2 is not well justified, as EMR measurement is not time critical and use of EMR is anyway opportunistic. 
In RAN4#96-e, the main concerns on Alt 1 are about the delay of EMR, and as a related issue, the independent use of the search threshold from EMR.
· For the measurement delay, it is noted that the measurement delay for an already detected cell is same with Alt 1 and Alt 2, and the difference is only for the one-time measurement delay of the newly detectable cell. Also, Alt 1 does not always lead to longer cell detection delay than Alt 2, and actually for FR2 the cell detection delay is shorter with Alt 1.
· For the use of the search threshold, we do not think having EMR requirements based on search threshold will heavily impact the use of the search threshold by the network. As we discussed in [1], for EMR the measurement delay is not critical, and since network cannot predict whether and when the EMR measurement results will be used, we see little motivation for network to adapt the search threshold by considering EMR measurement delay, and a straightforward and reasonable network implementation is to configure the search threshold independent of the EMR measurement. 
As a summary, we suggest to follow option 1 to define clear EMR measurement requirements for typical deployment scenarios as listed Table 1. It can be found from Table 1 that the measurement period for EMR measurement (Type 3/4/5) is same as that for high priority mobility measurement (Type 1).
Proposal 1: Define EMR measurement period requirements to be same as that for high priority mobility measurement. 
The number of carriers for scaling the measurement period requirements
In Rel-15 idle mode measurement requirements, the measurement delay is scaled by the number of carriers being measured, specifically
· When serving cell is above the search threshold, the number of carriers for scaling the measurement period requirements is denoted as Nlayers
	Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information


· When serving cell is below the search threshold, the number of carriers for scaling the measurement period requirements is denoted as Kcarrier (for NR inter-frequency measurement) and NEUTRA_carrier (for NR-LTE inter-RAT measurement)
	Kcarrier is the number of NR inter-frequency carriers indicated by the serving cell.
NEUTRA_carrier is the total number of configured E-UTRA carriers indicated to meet non high speed requirements in the neighbour frequency list.


When EMR measurement is considered, the number of carriers that is actively measured for EMR only (i.e. the carriers not actively measured for mobility) should also be accounted, as otherwise there would be no time for UE to measure those carriers. 
· When serving cell is above the search threshold, the carriers UE measures for EMR only are Type 4 and Type 5 carriers. Type 3 carriers are already counted in current definition of Nlayers.
· When serving cell is below the search threshold, the carriers UE measures for EMR only are Type 5 carriers. Type 3 and Type 4 carriers are already counted in current definition of Kcarrier or NEUTRA_carrier.
Proposal 2: The measurement period requirements should be scaled by the number of carriers actively measured for mobility plus the number of carriers that is actively measured for EMR only.
Definition of overlapping and non-overlapping carriers
In our view, the definition of overlapping and non-overlapping carriers is mainly a naming issue. If a group of carriers sharing the same characteristics can always apply the same performance requirements, they can be classified as overlapping or non-overlapping for easy reference in the specification; otherwise, characteristics of the carriers should be clearly described for different requirements.
In our understanding, the definition of overlapping and non-overlapping carrier are mainly used in
· Measurement period requirements, and in particular the number of carriers for scaling the measurement period. As discussed in section 2.2, for this requirement, an overlapping carrier should be a carrier that is actively measured for both mobility and EMR, while a non-overlapping carrier should be a carrier that is actively measured for EMR only. This means the classification depends on the search threshold
· When serving cell is above the search threshold, Type 4 and Type 5 carriers are non-overlapping carriers;
· When serving cell is below the search threshold, Type 5 carriers are non-overlapping carriers.
· Measurement capability requirements, and in particular for the number of inter-RAT carriers UE can measure additionally. In our understanding, for this requirement, an overlapping carrier should be a carrier that is configured for both mobility and EMR, while a non-overlapping carrier should be a carrier that is configured for EMR only. This means the classification is independent of the search threshold.
As the classification of overlapping and non-overlapping carriers is different for different performance requirements, we prefer to not define overlapping and non-overlapping carriers. For each of the requirements, the characteristics of the carriers can be described. 
Proposal 3: RAN4 to not define overlapping and non-overlapping carriers.
Conclusions
In this paper we provided our views on the remaining issues in the EMR core requirements.
Proposal 1: Define EMR measurement period requirements to be same as that for high priority mobility measurement. 
Proposal 2: The measurement period requirements should be scaled by the number of carriers actively measured for mobility plus the number of carriers that is actively measured for EMR only.
Proposal 3: RAN4 to not define overlapping and non-overlapping carriers.
The above proposals apply to NR inter-frequency EMR, NR-LTE inter-RAT EMR as well as LTE-NR inter-RAT EMR.
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