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Introduction
In this contribution, we discuss the potential influence between ETWS/CMAS and RRM relaxation based on the agreements which have been made by RAN2 and RAN4.
Discussion
2.1 Mechanism of the ETWS/CMAS
ETWS/CMAS is based on the paging system. Notifications of ETWS/CMAS are contained in SIB6,SIB7 and SIB8 separately in NR. UE monitors paging channels for RAN-indicated paging during one Paging Occasion per DRX cycle, while UE is in either RRC_IDLE or RRC_INACTIVE.
Observation 1: The implementation of ETWS/CMAS is based on the paging of the serving cell.
Proposal 1: ETWS/CMAS can work normally if UE can detect and receive the paging message periodically from the serving cell.
2.2 RAN2&RAN4 agreements
In RAN4#93, it was decided that there are two scenarios and two options in RRM relaxation:
 Agreements
For information: Scenarios (based on RAN2)
· #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: Reuse LTE MTC/NB-IoT RRM measurement relaxation for neighbour cell monitoring
· Note: modifications are not precluded

Applicability of RRM relaxation methods
	
	Applicable RRM relaxation methods

	Scenario #1
	FFS: Option 1 and/or 2

	Scenario #2
	FFS: Option 1 and/or 2

	Scenario #3
	Option 2. 



It is in a way that either Option1 (allow RRM measurements with longer intervals) or option 2 (reuse LTE MTC/NB-IoT measurement relaxation for neighbour cell monitoring) can observably reduce UE’s prospecting level for the neighbouring cells.  
Observation 2: RRM relaxation may reduce the UE’s prospecting level of the neighbouring cells.
In RAN2#108, it has been agreed as follows:
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.


It is clearly that UE use thresholds to decide whether UE fulfills either mobility or not-cell-edge criteria.
There are 2 critical scenarios in which two typical cell edge problems may occur.
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Figure 1.
In the first scenario, NW configures a tolerant threshold for not-at-cell-edge criteria. As shown in figure 1, the green zone means this area is not the cell edge, and the red part stands for the cell edge area. In other words, upon UE leaves the green zone, measurement relaxation can not be performed. A stationary UE switches to measurement relaxation at the edge of the green zone. Then the UE leaves the cell immediately. Although UE can reselect a cell based on the history measurement record, it has a high risk that NW and UE may lose contact.
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Figure 2.
In the other critical scenario, severe thresholds are configured to UE. And the condition is shown in the figure 2. UE has few chance to switch to relaxed status in this cell as the cell edge which is defined by threshold is too large. Even though a UE with relaxed status located at the edge of green zone suddenly leaves this cell with high speed, it has enough time/space to prospect neighbouring cells. 
Observation 3: The level of threshold can impact the UE’s performance in cell reselection observably. 
From the above two critical scenarios we can deduce that the measurement relaxation may have negative impact to the cell reselection(and ETWS/CMAS). The influence level depends on the triggering criteria of measurement relaxation. Therefore, appropriate relaxation thresholds can not only minimize the negative influence but also balance the UE performance and power consumption. 
Proposal 2: There is little change for measurement relaxation to have negative influence if the level of triggering criteria are set appropriately.
It should be noticed that RAN2 has already send LS to RAN4 in RAN2#108 (R2-1916375) .In the LS, RAN2 confirms that RAN2 will keep respecting RAN4’s agreements in RRM relaxation. So we suggest:
Proposal 3: Send LS to RAN4 and let them know RAN2’s concern and study results so far.
Conclusion
Observation 1: The implementation of ETWS/CMAS is based on the paging of the serving cell.
Proposal 1: ETWS/CMAS can work normally if UE can detect and receive the paging message periodically from the serving cell.
Observation 2: RRM relaxation may reduce the UE’s prospecting level of the neighbouring cells.
Observation 3: The level of threshold can impact the UE’s performance in cell reselection observably. 
Proposal 2: There is little change for measurement relaxation to have negative influence if the level of triggering criteria are set appropriately.
Proposal 3: Send LS to RAN4 and let them know RAN2’s concern and study results so far.
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