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1. Introduction
In RAN#84 the new WI was approved in [1] in which the following objective is listed.

	5) Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2, RAN4]

a) Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4, RAN2]
b) Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2, RAN4].

i) Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]

NOTE: No new measurement quantities should be introduced 




 In this contribution we discuss the triggering criteria for allowing the UE to perform RRM measurements with longer intervals in RRC_IDLE/RRC_INACTIVE.

2. Discussion
In the TR [2] some conclusions are provided in section 7, in particular: 
	For adapting/relaxing RRM measurement in time domain

-
11.1% - 26.6% and 7.4% - 17.8% power saving gains are shown for increasing measurement period 4 times and 2 times respectively for RRC CONNECTED state, 17.9%-19.7% and 0.89%-5.36% power saving gains are shown RRC IDLE/INACTIVE state by increasing measurement period for 1 SSB burst set for measurement and periodic activities and 2 or 3 SSB burst set for measurement and periodic activities respectively. 

-
For stationary or low mobility (e.g., 3km/h) case, increasing measurement period has less impact (e.g., handover failure rate changes from 0% to 0.26% for 3km/h by extending 4 times measurement period) to the mobility performance compared to high mobility cases (e.g., handover failure rate changes from 0%-1% for 60km/h by extending 4 times measurement period).


In the TR [2] simulation results addressing handover failure rates for time domain RRM measurement relaxation are provided in section 6.4, and the following observations are made: 
	-
For stationary or low speed UE, i.e. no more than 3km/h, relaxing the measurement period 4 times, i.e. from 200ms to 800ms, has no impact on mobility performance. 

-
For 30km/h UE speed, RRM measurement relaxation for partial UEs in a cell based on RSRP can achieve much lower handover failure rate (i.e., <=0.140% for 400ms measurement period, and <=0.654% for 800ms measurement period) than RRM measurement relaxation for all UEs in a cell, when the RSRP threshold is set to be 50% point of CDF curve for all UEs' serving cell RSRP.
-
If the RSRP threshold is set to be an even higher value, e.g., 80% point of CDF curve for all UEs' serving cell RSRP, or set to be the threshold of S-measure, the handover failure rate is expected to be more negligible and even near to 0.



It can be concluded from the yellow highlighted parts above, that all UEs can benefit from RRM relaxation, regardless of speed, as long as the RSRP threshold is set to a reasonably high value. Since a large population of NR devices are expected to be mobile, we should not limit RRM measurement relaxation to benefit only those UEs which are stationary or slow moving. For these reasons we propose the first criteria to apply to all UEs who choose to take advantage of RRM measurement relaxation, regardless of their speed and suggest to introduce a network configurable RSRP threshold for the serving cell, above which the UE may reduce the period of neighbour cell measurements. 
Criterion 1: UE may increase the neighbour cell measurement period when the RSRP measurement of the serving cell is above a threshold. 
Similarly, we think it would be beneficial if UEs can reduce the rate of measurements on a neighbour cell, if that neighbour cell measurement is relatively poor. Therefore we suggest a second criteria which compares the neighbour cell RSRP to a network configurable threshold.

Criterion 2: UE may increase the neighbour cell measurement period when the RSRP measurement of that neighbour cell is below a threshold. 
Since the above criteria apply to all UEs regardless of speed, we only need to consider the UE mobility aspect when the serving cell quality is relatively poor and the neighbour cell quality is relatively high – in other words even when criteria 1 and 2 are not met, it is still beneficial to allow UEs which are stationary or slow moving to relax RRM measurements, and according to the green highlighted parts above this can be done with minimal impact to mobility performance. 

Criterion 3: If neither criteria 1 or 2 is met, the UE may increase the neighbour cell measurement period when UE is stationary or with low mobility. How UE detects it is stationary or with low mobility is FFS.
3. Conclusion
In this contribution we discussed the triggering criteria for allowing the UE to perform RRM measurements with longer intervals in RRC_IDLE/RRC_INACTIVE and we can enable all UEs to benefit from power saving gains regardless of speed, while also limiting impact to mobility performance. Stationary or slow moving devices can benefit even further. Therefore, we make the following recommendations for triggering criteria:
Proposal 1: The following criteria are defined for neighbour cell measurement relaxation in RRC_IDLE/RRC_INACTIVE:

Criterion 1: UE may increase the neighbour cell measurement period when the RSRP measurement of the serving cell is above a threshold. 
Criterion 2: UE may increase the neighbour cell measurement period when the RSRP measurement of that neighbour cell is below a threshold. 
Criterion 3: If neither criteria 1 or 2 is met, the UE may increase the neighbour cell measurement period when UE is stationary or with low mobility. How UE detects it is stationary or with low mobility is FFS. 
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