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Introduction
In RAN2#109bis meeting, we made the following agreements about RRM measurement relaxation for NR UE power saving.
Agreements
1 If timer T330 is running, relaxed RRM measurement can be performed. No further specification impact 
2 When cellEdgeEvalutation is configured, SSearchThresholdP should be mandatory while SearchThresholdQ is optional
3	No new behaviour for RRM relaxation needs to be captured if the parameters in SI change and UE continues legacy behaviour of SI change/update.  The UE applies new configuration as in legacy behaviour. 
4	FFS Continue offline discussion for FR1/FR2 differentiation only.  Down select per-frequency configuration of the relaxation criteria.  
5	Scaling factor(s) for relaxed RRM measurements are left to RAN4 to decide
6	How/if higher priority frequencies RRM measurements are relaxed is left to RAN4 to decide
7	Whether RRM measurements relaxation is allowed on a frequency when the UE is configured to perform early measurement on that frequency and T331 is running is left to RAN4 to decide.
Agreements
1	Global configuration of relaxation triggers is kept. No change is needed to the current specifications from this aspect.  Differentiation of scenarios can be done via the high priority frequency indication framework and no further behaviour is expected to be specified.
Meanwhile, RAN4 also made some progress on the measurement relaxation behavior in different scenarios, and their conclusions are listed in a LS to RAN2 [1], as shown below.
	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.


In this contribution, we discuss the interpretation of RAN4 conclusions, and remaining RAN2 issues about the measurement relaxation for higher-priority frequencies.
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Interpretation of RAN4 conclusions
In the received RAN4 LS [1], they separate the discussions of RRM measurement relaxation behavior for UEs in legacy cell center (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ) and legacy cell edge (Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ). In the former case UEs must satisfy the “not in cell edge” criterion, and in latter case the UEs are further divided into “cell edge” and “not in cell edge”. In other words, with the introduction of “not in cell edge” criterion, we actually create a “middle area” in the coverage of a cell. This is illustrated in the figure below.

	[image: ]
	UE is in cell center, if 
Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
UE is in middle area, if 
Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, but Srxlev > SSearchThresholdP and Squal > SSearchThresholdQ. 
UE is in cell edge, otherwise



In addition, the low-mobility criteria divides the UEs into two different mobility states (low-mobility and not- low-mobility). Based on RAN4 LS, RAN2 should confirm the RRM measurement relaxation using a three-area, two-mobility-state model.
Proposal 1:	RAN2 to confirm the RRM measurement relaxation in a three-area (i.e. cell center, middle area, and cell edge), two-mobility-state (low mobility and not low mobility) model.
From RAN4 agreements, the relaxation behaviors are also different for “higher-priority inter-frequency and inter-RAT neighbor cells” and “intra-frequency and equal or lower-priority inter-frequency and inter-RAT neighbor cells”. Then for each of the two priority cases, we consider the low mobility & not at cell edge criteria and confirm corresponding relaxation behaviors. 
Proposal 2:	RAN2 to confirm the RRM measurement relaxation for the following two priority cases: (1) higher-priority inter-frequency and inter-RAT neighbor cells, and (2) intra-frequency and equal/ lower-priority inter-frequency and inter-RAT neighbor cells.
Our interpretation of the conclusions of RRM measurement relaxation behavior captured in RAN4 LS [1] is shown in the tables below.
Table 1. Measurement relaxation for higher-priority inter-frequency and inter-RAT neighbor cells
	
	Low mobility
	Not low mobility

	Cell center
	Stop measurement for up to 1hr
	No relaxation (measurement with Thigher_priority_search)

	Middle area
	Stop measurement for up to 1hr
	Relaxed measurements with longer intervals (scaling factor)

	Cell edge
	Relaxed measurements with longer intervals (scaling factor)
	No relaxation



Table 2. Measurement relaxation for intra-frequency and equal/lower-priority inter-frequency and inter-RAT neighbor cells
	
	Low mobility
	Not low mobility

	Cell center
	Stop measurement for up to 1hr
	Stop measurement for up to 1hr

	Middle area
	Stop measurement for up to 1hr
	Relaxed measurements with longer intervals (scaling factor)

	Cell edge
	Relaxed measurements with longer intervals (scaling factor)
	No relaxation



Measurement relaxation on higher-priority frequencies
Based on the discussions in RAN2#108 and RAN2#109-e meetings, we agreed to introduce an indication of highPriorityMeasRelax to configure the measurement relaxation for higher priority frequencies.
	highPriorityMeasRelax
Indicates whether measurements can be relaxed on high priority frequencies (see TS 38.304 [20], clause 5.2.4.X.0). If the field is absent, the UE shall not relax measurements on high priority frequencies.


However, the exact usage of such indication was left FFS then, as the behavior of measurement relaxation on higher priority carriers was under RAN4 decision. The RAN4 LS [1] we received this time does not mention the highPriorityMeasRelax indicator. However, we believe that the relaxation behavior described by RAN4 should be applied only if highPriorityMeasRelax is configured. If highPriorityMeasRelax is not configured, the relaxation in Table 1 is not valid. For example, a UE satisfying both low mobility and not-in-cell-edge criteria can stop its RRM measurements on higher-priority frequency neighbor cells if the highPriorityMeasRelax is configured, otherwise UE should keep its measurements on higher-priority frequency neighbor cells.
Proposal 3:	The rules for RRM measurement relaxation on higher-priority frequency neighbor cells described in RAN4 LS R4-2005331 are applicable only when highPriorityMeasRelax is configured.
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	RAN2 to confirm the RRM measurement relaxation in a three-area (i.e. cell center, middle area, and cell edge), two-mobility-state (low mobility and not low mobility) model.
Proposal 2:	RAN2 to confirm the RRM measurement relaxation for the following two priority cases: (1) higher-priority inter-frequency and inter-RAT neighbor cells, and (2) intra-frequency and equal/ lower-priority inter-frequency and inter-RAT neighbor cells.
Proposal 3:	The rules for RRM measurement relaxation on higher-priority frequency neighbor cells described in RAN4 LS R4-2005331 are applicable only when highPriorityMeasRelax is configured.
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