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1. Introduction
In the RAN4#96-e meeting, following open issues were captured in the WF [1] for Multi-RAT Dual-Connectivity and Carrier Aggregation EMR measurements [1].
	· Topic #1: 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
· 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)
· Sub-topic#1-6 Conditions for ‘actively measured’ (38.133)
· Conditions for ‘actively measured’ is FFS
· Sub-topic#1-7 Definitions of EMR carriers
· 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)
· 



In this contribution we further provide our views on the open issues of NR EMR.

2. Discussion
s-NonIntraSearch thresholds and EMR carriers
Companies had different understanding and views on how to define EMR measurement requirements with regard to threshold S-NonIntraSearch. RAN2 has made agreement that EMR measurement is irrelevant of the threshold. When UE is in good signal coverage it is more likely to configure UE with CA/DA by using EMR for fast CA/DC setup. 
RAN4 also agrees that UE will perform EMR measurements no matter the signal strength is above or below the threshold. It is also common views that UE will perform measurement with ‘conventional measurement interval’ for all the carriers, including carriers of all priorities for mobility, overlapping and non-overlapping EMR carriers, that need to be measured. The ‘conventional measurement interval’ is specified in Table 4.2.2.4-1.
The controversial part is how the requirements are specified when signal strength is above the threshold. Firstly if there are high priority carrier(s) for mobility then UE needs to measure the carrier(s) with measurement interval  Thigher_priority_search which is 60s for each carrier layer. If there is no high priority carrier, then UE is not required to do any measurement.
Then there are EMR carrier(s) to be measured when signal strength is above the threshold. If there is high priority carrier for mobility and EMR carrier(s) are measured with measurement interval in Table 4.2.2.4-1, the UE may need to measure different carriers with different measurement interval. This would increase UE complexity and power consumption and was the big concern in the last meeting. 
If we assume the same measurement requirements for both overlapping and non-overlapping EMR carriers, the impact to UE measurement can be summarised in Table 1 below when signal strength is above the threshold for different measurement requirements of EMR.
Table 1. Impact to UE measurement for different EMR measurement requirements
	EMR carrier
	High priority carrier for mobility
	EMR measurement interval

	
	
	Tdetect,NR_Inter, Tmeasure,NR_Inter
	Thigher_priority_search

	No
	No
	Intra-frequency measurement only
	Intra-frequency measurement only

	Yes
	No
	UE measures inter-frequency carrier with short single interval. 
High power consumption
	UE measures inter-frequency carrier with long single interval.
Low power consumption

	No 
	Yes
	UE measures inter-frequency carrier with long single interval.
Low power consumption
	UE measures inter-frequency carrier with long single interval.
Low power consumption

	Yes
	Yes
	UE measures inter-frequency carrier with two interval. 
High power consumption
	UE measures inter-frequency carrier with long single interval.
Low power consumption



It can be seen if EMR measurement interval is Thigher_priority_search then it brings simplicity and low power consumption for the UE. So it is desirable to use longer measurement interval for UE power consumption perspective.
This is also related to overlapping and non-overlapping EMR carriers. For a single overlapping carrier, there should not be two set of requirements being specified. So for the overlapping EMR carrier and high priority mobility carrier, it is reasonable to use Thigher_priority_search as measurement interval. Thus for overlapping carrier it would be fine to reuse measurement requirements for mobility. 
For non-overlapping carrier there was proposal that UE measurement requirements for non-overlapping NR inter-frequency carrier follow the same measurement requirements as agreed for overlapping carriers. Though we suggested to use single measurement with filtering of multiple samples, the same requirements for overlapping and non-overlapping carrier is more preferable as UE needs not to implement multiple measurement mechanism for different carriers. 
Observation 1: It would be reasonable to specify EMR measurement requirements dependent of search threshold.
Observation 2: It is better to specify same measurement requirements for both overlapping and non-overlapping EMR carriers.

In addition, the impact to network and system should also be taken into account.
The configurable value for timer T331 is as follows.
measIdleDuration-r16          ENUMERATED {sec10, sec30, sec60, sec120, sec180, sec240, sec300, spare},
Firstly it is obvious that at least T331 should be longer than 60s. Network may have to configure longer T331 to provide UE enough time for EMR measurement. This on the contrary will increase UE power consumption as UE will be measuring non-overlapping EMR carriers in a longer time period. Even with 300s of T331, it is still not enough if total number of EMR carriers and high priority carriers is larger than 5, which can be 7 at maximum based on UE capability. So an LS to RAN2 may be needed to ask RAN2 to increase configurable value for timer T331 if EMR requirement is based on Thigher_priority_search when serving cell signal strength is above the search threshold.
Another aspect is accuracy of EMR measurement results.  It is not expected that measurement accuracy is dependent of search threshold. So as long as measurement accuracy is the same it should be fine that EMR measurement requirements are specified depending on search threshold. The accuracy of measurement results are 
Observation 3: Configurable values for time T331 need to be increased by taking long measurement interval into account.

Based on analysis above, following proposals as a package are present.
Proposal 1: The same measurement requirements for both overlapping and non-overlapping EMR carriers are specified.
Proposal 2: EMR carrier measurement interval is Thigher_priority_search if signal strength and signal quality is above search threshold.
Proposal 3: EMR carrier measurement interval is (Tdetect,NR_Inter, Tmeasure,NR_Inter) if signal strength or signal quality is below search threshold.
Proposal 4: The EMR carrier measurement accuracy requirements are irrelevant of search threshold. 
Proposal 5: LS RAN2 to ask for adding additional candidate value of timer T331. 

For the beam level measurement, following agreements were made in the last meeting.
· beam-level measurement requirements:
· RAN4 agree to allow UE additional time period in measurement requirement for UE who supports the beam level EMR reporting:
· TtimeIndex,NR_Interf = [X]* Tmeasure,NR_Interf, 
· where X is [3, 5].
Since the value of timer T331 is limited, the long time for beam level measurement is not expected. In extreme condition by considering there are 7 EMR carriers being measured with Thigher_priority_search interval for beam level measurement the measurement time for all the carriers will be 1680s or 2520s. 
For SSB index detection, in our view X=3 should be enough. With X=3 it needs 28min (1680s) if beam level measurement is configured. This time is kind of too long. But at least we think 20min is necessary by considering beam level measurement. With X=5, then more than 40min is needed.

Proposal 6: The additional candidate value for timer T331 is up to 1200s.
Proposal 7: UE additional time period in measurement requirement for UE who supports the beam level EMR reporting is TtimeIndex,NR_Interf = [3]* Tmeasure,NR_Interf.

Conditions for ‘actively measured’
In our view, EMR carriers are actively measured is the measurement on EMR carriers while T331 is running. After T331 expiration, UE may still measures EMR carriers but it is up to UE implementation. 
Proposal 8: EMR carriers are actively measured for EMR while T331 is running

3. Conclusion
In this contribution, we further provided our views on NR EMR open issues. Following proposals are present. 
Proposal 1: The same measurement requirements for both overlapping and non-overlapping EMR carriers are specified.
Proposal 2: EMR carrier measurement interval is Thigher_priority_search if signal strength and signal quality is above search threshold.
Proposal 3: EMR carrier measurement interval is (Tdetect,NR_Inter, Tmeasure,NR_Inter) if signal strength or signal quality is below search threshold.
Proposal 4: The EMR carrier measurement accuracy requirements are irrelevant of search threshold. 
Proposal 5: LS RAN2 to ask for adding additional candidate value of timer T331.
Proposal 6: The additional candidate value for timer T331 is up to 1200s.
Proposal 7: UE additional time period in measurement requirement for UE who supports the beam level EMR reporting is TtimeIndex,NR_Interf = [3]* Tmeasure,NR_Interf.
Proposal 8: EMR carriers are actively measured for EMR while T331 is running
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1. Overall Description:
RAN4 has specified requirements and UE capability for EMR measurement. Based on the requirements and UE capability, the candidate values for timer T331 in TS 38.331 may not be enough for UE measuring all the carriers when timer T331 is running. Therefore it is necessary to increase configurable values for timer T331.
RAN4 reached conclusion that configurable value for timer T331 should be at least up to 1200 seconds. The candidate values are up to RAN2.

2. Actions:
To: RAN WG2
ACTION: RAN4 kindly asks RAN2 to take the above RAN4 conclusion into account in future work.

3. Reference:
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4. Date of Next TSG RAN WG4 Meetings:
3GPP RAN WG4 Meeting #98-e		                     25 Jan, 2021 – 05 Feb, 2021
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