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1.	Introduction
In RAN4#96e, RAN4 discussed if it is anticipated that UE has to perform inter-frequency measurements in Idle/Inactive mode based on multiple rules in terms of, e.g. measurement period/interval. In this contribution, we provide an example illustration to show open issue clearly and share our view/understanding on them.
2. 	Discussion
There are a few open issues in a core requirement as below:
	Agreement from RAN4#96-e:
[Tentative agreement] s-NonIntraSearch thresholds and EMR carriers (38.133)
· 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
· 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)
Conditions for ‘actively measured’ (38.133)
· Conditions for ‘actively measured’ is FFS
Definitions of EMR carriers (38.133)
· Option 1: Follow the agreed definitions of overlapping and non-overlapping EMR carriers
· Option 2: Based on search thresholds and carrier priority
· Option 3: While T331 is running:
· overlapping carrier: a carrier configured for EMR and mobility.
· non-overlapping carrier: a carrier configured for EMR only.
· Option 5: No need for differentiation (added by Moderator)



Based on the agreements, open issues are illustrated in Figure 1 and 2. The example in the Figures is also based on the scenario presented in the offline discussion document from the previous RAN4#96 e-meeting. In the example, frequency layers, f3 and f4, configured with higher priority than serving/camped cell’s frequency layer, f0, are considered as carriers for small cell deployment. And frequency layers that the serving/camped cell can potentially use for CA are configured as EMR carriers as well.
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Figure 1. An example of deployment scenario where RRC Idle state UE is configured with inter-frequency layers for cell reselection and EMR


In Figure 2, UE inter-frequency measurement requirements/activities during “after T311 has expired” can be considered as the case where EMR is not configured, hence, can serve as a baseline of inter-frequency measurement requirements/activities for UE in RRC Idle/Inactive state.
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Figure 2. Measurement requirements for Cell reselection and EMR on detected cells

The issues illustrated in Figure 2 can be summarized as below:
· General
1) Whether a definition of overlapping vs. non-overlapping carrier is static or dynamic (highlighted in green in Figure 2)
· As can be seen, while T331 is running f2 can be either overlapping or non-overlapping carrier depending on whether S-criteria condition is met or not
· However, if RAN4 agrees to apply the same measurement requirement in terms of minimum measurement interval to all frequency layers irrespective of measurement purpose (EMR or cell reselection), differentiating measurement frequency layers between overlapping and non-overlapping carriers doesn’t seem to make a difference. Note that RAN4 also agreed to not distinguish overlapping and non-overlapping EMR carriers in terms of core requirement on the number of NR inter-frequency EMR carriers.
2) Unified vs. independent minimum measurement interval between cell reselection and EMR carriers
· Technically, they should be independent because measurement purposes are different, e.g. mobility or fast carrier addition. However, in order for UE to keep a simple measurement rule, a unified one can be also considered.
· When S-criteria condition is met (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
1) Definition of Nlayers while T331 is running, e.g. Nlayers = 2 or 4 while T331 is running (highlighted in yellow in Figure 2)
· It is twofold. If Nlayers Nlayers = 2, i.e. the number of higher priority frequency layers, UE will consume more power, whereas with Nlayer = 4, i.e. the number of higher priority frequency layers plus the number of non-overlapping EMR carriers, the minimum measurement requirement for cell reselection carriers will be relaxed.
· When S-criteria condition is not met (Srxlev ≤ SnonIntraSearchP and Squal ≤ SnonIntraSearchQ)
1) Definition of Kcarrier while T331 is running, e.g. Kcarrier = 4 or 5 while T331 is running (highlighted in Cyan in Figure 2)
· The same observation as above about Nlayers = 2 or 4.

Based on the observation presented above, we propose:
Proposal 1: Whether overlapping or non-overlapping EMR carrier is dynamically defined depending on the following attributes:
· Whether T331 is running or not
· Whether S-criteria condition is met or not
· Whether EMR carrier is also configured as a measurement carrier for idle/inactive mode or not, and if configured whether it is higher priority frequency layer than serving/camped cell or not
· Based on the attributes, if the carrier is determined to be measured for EMR and cell reselection at a given condition, it is defined as overlapping EMR carrier
Proposal 2: A unified minimum measurement interval requirement applies to both EMR carriers and cell reselection inter-frequency layers.
· When S-criteria condition is met (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ), the carriers shall be measured at least every Thigher_priority_search(=Nlayers x 60s), and Nlayers is the number of higher priority frequency layers plus the number of non-overlapping EMR carriers
· When S-criteria condition is not met (Srxlev ≤ SnonIntraSearchP and Squal ≤ SnonIntraSearchQ), the carriers shall be measured at least every Kcarrier x Tmeasure,NR_Inter, and Kcarrier is the number of higher/equal/lower priority frequency layers plus the number of non-overlapping EMR carriers
[bookmark: _Hlk40385911]3.	Conclusion
We presented our observation on open issues and proposed:
Proposal 1: Whether overlapping or non-overlapping EMR carrier is dynamically defined depending on the following attributes:
· Whether T331 is running or not
· Whether S-criteria condition is met or not
· Whether EMR carrier is also configured as a measurement carrier for idle/inactive mode or not, and if configured whether it is higher priority frequency layer than serving/camped cell or not
· Based on the attributes, if the carrier is determined to be measured for EMR and cell reselection at a given condition, it is defined as overlapping EMR carrier
Proposal 2: A unified minimum measurement interval requirement applies to both EMR carriers and cell reselection inter-frequency layers.
· When S-criteria condition is met (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ), the carriers shall be measured at least every Thigher_priority_search(=Nlayers x 60s), and Nlayers is the number of higher priority frequency layers plus the number of non-overlapping EMR carriers
· When S-criteria condition is not met (Srxlev ≤ SnonIntraSearchP and Squal ≤ SnonIntraSearchQ), the carriers shall be measured at least every Kcarrier x Tmeasure,NR_Inter, and Kcarrier is the number of higher/equal/lower priority frequency layers plus the number of non-overlapping EMR carriers
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