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1 Introduction

In this contribution, we discuss required UE operation when a UE is configured with both early measurements and measurement relaxation.
2 Discussion
In RAN4#94-e meeting, RAN4 discussed EMR impacts on relaxed measurement and summarized views from the companies. Following is summary on 2nd round discussion [1]:
	Issue 2-1: EMR impact in power saving mode
Candidate options:
· Option 1: (CATT, Vivo)
· up to UE’s implementation
· Option 2: (LGE, Nokia, Qualcomm, CATT, OPPO, CMCC, Apple, Ericsson, ZTE, Intel)
· EMR frequency layer shall not be relaxed if T331 is running

· Option 3:(Huawei, MediaTek)
· EMR frequency layer shall be relaxed


It seems the majority view is that measurement on a frequency configured for early measurement shall not be relaxed while T331 is running, but RAN4 could not reach to final agreement in the electronic meeting. However, it is expected that RAN4 will continue this discussion and make decision in the upcoming meeting.
Observation 1: It seems majority view of RAN4 on EMR impact in relaxed measurement is that measurement on the early measurement frequency shall not be relaxed. However, it was not reach to the final agreement.
In RAN4#94-e meeting, RAN4 made WF after discussion on RRM measurement relaxation [2]:
	· For information: Scenarios
· #1: Low mobility scenario

· #2: Not in cell-edge scenario 

· #3: Low-mobility + Not in cell-edge scenario
· RRM measurement relaxation methods for UE power saving in RRC_idle/inactive state
· Option 1: Allow RRM measurements with longer intervals 

· Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements

· Applicability of RRM relaxation methods when the relaxation criteria are fulfilled

Applicable RRM relaxation methods

Scenarios #1

Option 1

Scenarios #2

Option 1

Scenarios #3

Option 2




 According to this WF, it was agreed that UE is not required to meet the intra-frequency and inter-frequency neighbour cell measurement requirements (Option 2) when the UE meets both low-mobility condition and not-at-cell edge condition (Scenario 3). In other words, UE is not required to perform neighbour cell measurement if the UE meets both conditions.
Regarding this scenario, if the UE performs the relaxed measurement regardless of early measurement frequency list, the UE may not perform measurement on a frequency even though network has configured the frequency for early measurements. In this case, the measurement results of the frequency may be absent in the early measurement report, so the network may misunderstand the reporting as if the frequency was not seen by the UE.
Additionally, if UE extends the measurement period for performing relaxed measurement (Option 1), when the UE reports the early measurement results, early measurement frequency also configured for neighbour cell measurement is relaxed but early measurement frequency not configured for neighbour cell measurement is not relaxed. However, the network cannot distinguish them.
Therefore, if relaxed measurement is performed regardless of early measurement frequency list, it may harm the early measurement accuracy so that inappropriate CA/DC may be setup. Therefore, it may be beneficial to perform relaxed measurement on only the frequencies which are configured for the neighbour cell measurement but not for early measurement. If then, early measurement is not affected by the relaxed measurement but UE can still save the power consumption.
Observation 2: If UE performs relaxed measurement regardless of early measurement frequency list, early measurement accuracy may be degraded so that inappropriate CA/DC may be setup.

When the network provides early measurement configuration via RRCRelease message, timer T331 can be configured. While the timer is running, the UE is required to perform early measurements on the given frequencies. Therefore, in order to keep the accuracy of early measurement results, while T331 is running, the UE shall not perform relaxed measurement on a frequency if the frequency is configured for both neighbour cell measurement and early measurements. After the timer expiry, it is up to UE implementation whether to continue performing early measurements. In this case, the requirement does not need to be specified.

Proposal 1: UE shall not perform relaxed measurement on a given frequency when the UE is configured to perform early measurement on that frequency and T331 is running. 

Proposal 2: After T331 expiry, the UE may perform relaxed measurement on the frequency if the UE continues to perform early measurements based on implementation.
If proposal 1 & 2 is agreed, there may be specification impact on 38.331 and 38.304. RAN2 is asked to take provided text proposals into account to reflect the agreements into RRC specifications.
Proposal 3: RAN2 is asked to take provided text proposals into account if proposal 1 & 2 is agreed.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: It seems majority view of RAN4 on EMR impact in relaxed measurement is that measurement on the early measurement frequency shall not be relaxed. However, it was not reach to the final agreement.

Observation 2: If UE performs relaxed measurement regardless of early measurement frequency list, early measurement accuracy may be degraded so that inappropriate CA/DC may be setup.
Proposal 1: UE shall not perform relaxed measurement on a given frequency when the UE is configured to perform early measurement on that frequency and T331 is running. 

Proposal 2: After T331 expiry, the UE may perform relaxed measurement on the frequency if the UE continues to perform early measurements based on implementation.

Proposal 3: RAN2 is asked to take provided text proposals into account if proposal 1 & 2 is agreed.
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Text proposal for 38.304

This text proposal is based on “Draft_38304-g00_v2”
5.2.4.9
Relaxed measurement

5.2.4.9.0
Relaxed measurement rules

When the UE is required to perform measurements of intra-frequency or NR inter-frequencies or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2, the UE may choose to perform relaxed measurements [FFS according to TS 38.133 [8]] 

-
for measurements of intra-frequency, NR inter-frequencies of equal or lower priority, and inter-RAT frequency cells of equal or lower priority; or,

-
for measurements of NR inter-frequencies or inter-RAT frequency cells of higher priority, if highPriorityRelax is configured with value true,
Relaxed measurements are only applicable for frequencies that are not included in VarMeasIdleConfig, if configured.
When:

-
The UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and,

-
if relaxedMeasCondition is configured and set to lowMobilityAndNotAtCellEdge,

-
the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP and, the criterion in clause 5.2.4.9.2 is fulfilled;

-
otherwise, 

-
the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; or, the criterion in clause 5.2.4.9.2 is fulfilled.

Editor’s Note: FFS whether the configuration for relaxed measuremnt is a constant value for all relevant frequencies or a per-frequency configured value.
Editor’s Note: FFS whether detailed methods for relaxed measurements is captured in TS 38.133.
Editor’s Note: FFS on RAN4 - if and what parameters we need (e.g. time interval for measurement relaxation since last measurement for cell reselection and the value range for the time interval).
Editor’s Note: FFS on the UE behaviour if T330 is running.
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