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1 Introduction

In this contribution, we discuss remaining issues on relaxed measurements.
2 Discussion
In meeting RAN4#94bis-e, RAN4 sent reply LS on RRM relaxation in power saving to RAN2. The reply LS informs RAN4’s decision how to perform relaxed measurements under each case:
	RAN4 thanks the LS from RAN2 on RRM relaxation in power saving. RAN4 had discussion on the power saving and reached the following conclusion:

· For low mobility scenario, RRM measurement relaxation with longer measurement intervals is applied.

-    The scaling factor of measurement interval is fixed. 

· For not in cell-edge scenario, RRM measurement relaxation with longer measurement intervals is applied.

-    The scaling factor of measurement interval is fixed. 

· UE is not required to perform intra-frequency, inter-frequency and inter-RAT neighbour cell measurements when:

· both low mobility and not-at-cell-edge criteria are fulfilled, and

· Less than 1 hour have passed since measurements for cell reselection were last performed.

RAN4 also discussed the behaviour of relaxation of higher priority carriers, and had the following conclusion:

- When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:

· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.

· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements, when criteria of low mobility and not in cell edge are both fulfilled.

- When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: 
· The relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
In addition, from RAN4 point of view, the power saving gain is not foreseen by reducing the carriers to measure.


First paragraph describes how UE is allowed to perform relaxed measurement under each scenario (e.g. low-mobility, not-at-cell edge, both). When UE satisfies single triggering condition (low-mobility or not-at-cell edge), fixed scaling factor of measurement interval can be used. In this case, UE is allowed to perform neighbour cell measurement less frequently. When UE satisfies both conditions simultaneously, UE is does not need to measure neighbour cells, 1 hour in maximum.
The second paragraph describes how higher-priority frequencies can be relaxed under each case, based on serving cell quality. 

1. When serving cell quality is good (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
 Existing UE measurement rule in this case is that UE does not need to measure equal and lower-priority frequency but shall search for inter-RAT E-UTRAN layers of higher priority at least every Thigher_priority_search [1]. In this scenario, it is assumed that not-at-cell edge condition must be satisfied even if the condition is not configured, because the new threshold for the condition would be lower than the existing threshold, e.g. SnonIntraSearchP, SnonIntraSearchQ. Therefore, even if only low-mobility condition is configured and UE satisfies it, the UE can be regarded as satisfying both conditions. Then the UE is not required to perform neighbour cell measurements including the higher-priority frequencies. On the contrary, if low-mobility condition is not configured or not satisfied, already equal and lower-priority frequencies are not required to measure and higher-priority frequencies apply longer measurement interval(Thigher_priority_search), no further relaxation is applied.

2. When serving cell quality is not good (Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ)

 In this case, existing measurement rule specifies that the UE is required to perform higher, equal, and lower-priority frequencies. Therefore, when longer measurement interval is applied, all the frequencies apply same scaling factor. If UE satisfies both condition so that no measurement requirement is applied, the UE is not required to measure neighbour frequencies, including higher-priority frequencies.
 According to the reply LS from RAN4, how to perform relaxed measurement is now clear from RAN2 perspective. Also, it can be assumed that relaxation on higher-priority frequency is allowed regardless in the both cases.
Observation 1: Based on reply LS from RAN4, how to perform relaxed measurement regarding frequency priority can be defined as follows:

1. When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· If low-mobility condition is not satisfied or configured, no further relaxation is applied.
· If low-mobility condition is satisfied, the UE is allowed to stop performing measurements including higher-priority frequencies because not-at-cell edge must be satisfied in this scenario.
2. When Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ
· Higher, equal and lower-priority frequencies apply same relaxation rule.
Observation 2: According to the decision by RAN4, it can be assumed that relaxation on higher-priority frequency is allowed.
In meeting RAN2#108, RAN2 agreed whether higher-priority frequency can be relaxed is up to network configuration as following:
Agreements

1
Measurement relaxation criteria is evaluated using cell quality only, and we do not define beam-specific conditions for RRM measurement relaxation.

2
For not-at-cell-edge scenario, the thresholds can be based on RSRP and/or RSRQ and is configurable by the network. For low-mobility scenario, the thresholds of the delta are only in relation to RSRP.

3
Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done. 

4
Network configures RRM measurement relaxation via broadcast only; dedicated control is not supported

5
For modifications of low-mobility scenario, TSearchDeltaP less than 5 minutes is configurable in NR. 

 To support network configurability of relaxation on higher-priority frequency, new parameter was introduced in TS 38.304:
	highPriorityMeasRelax

This indicates whether relaxed measurement on higher priority frequency is allowed or not (in case the relaxed measurement criteria is fulfilled).


 If this parameter is available, UE is allowed to relax the measurements on higher-priority frequency. However, if this parameter still exists, relaxation rules for higher-priority frequency decided by RAN4 should be re-discussed.
1. When serving cell quality is good (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)

According to observation 1 above, if low-mobility condition is satisfied, the UE is allowed to stop equal, low and higher-priority frequency measurements. However, if the new network configuration (i.e. highPriorityMeasRelax) does not allow the relaxation on higher-priority frequency, the UE still needs to perform measurements on higher-priority. As RAN4 already made decision that UE is allowed not to measure higher-priority frequency in this scenario, network configurable measurement requirement seems not really necessary.
2. When serving cell quality is not good (Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ)

 RAN4’s decision was that higher-priority frequency is allowed to use same relaxation rule with equal/lower-priority frequency. If the new network configuration (i.e. highPriorityMeasRelax) does not allow the relaxation on higher-priority frequency, the UE should not apply longer interval to the measurement period for higher-priority frequency (Thigher_priority_search = (60 * Nlayers)) where UE is allowed to apply longer interval to the measurement period for equal/lower-priority frequency (Kcarrier * Tmeasure,NR_Inter). [1] This requirement needs additional specification work on both RAN2 and RAN4, and not really necessary as RAN4 already decided to allow relaxation on higher-priority frequency.
Observation 3: RAN4 already made decision that relaxation on higher-priority frequency is allowed. Therefore, it seems not really necessary to make relaxation on higher-priority frequency network configurable.
 Even though RAN2 agreed to introduce network configurable indication whether relaxation on higher-priority frequency is allowed, it was made without RAN4 evaluation. Therefore, as RAN4 made decision that relaxation on higher-priority frequency is allowed in both cases Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, it is useless to introduce the indication by RAN2.
Proposal: Revert the RAN2 agreement that whether to relax higher-priority frequency is up to network configuration, and do not introduce the corresponding indication.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: Based on reply LS from RAN4, how to perform relaxed measurement regarding frequency priority can be defined as follows:

1. When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· If low-mobility condition is not satisfied or configured, no further relaxation is applied.
· If low-mobility condition is satisfied, the UE is allowed to stop performing measurements including higher-priority frequencies because not-at-cell edge must be satisfied in this scenario.
2. When Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ
· Higher, equal and lower-priority frequencies apply same relaxation rule.
Observation 2: According to the decision by RAN4, it can be assumed that relaxation on higher-priority frequency is allowed.
Observation 3: RAN4 already made decision that relaxation on higher-priority frequency is allowed. Therefore, it seems not really necessary to make relaxation on higher-priority frequency network configurable.

Proposal: Revert the RAN2 agreement that whether to relax higher-priority frequency is up to network configuration, and do not introduce the corresponding indication.
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