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Introduction
We have made the following agreements regarding RRM relaxation in RAN2 107 meeting:
Agreements:
1.	Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    
2.	UE may activate relaxed measurement criteria if at least any of the following conditions are met:   
a) Serving Cell measurement does not change more than a relative threshold during a time period
-  LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 
b) UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold
		FFS: Whether neighbour cell RSRP should also be considered.
We have already agreed that LTE relaxed monitoring criteria in 36.304 is considered as a baseline. And additional enhancements to address aspects that are specific to NR can be considered.
In this paper, we prefer to discuss the time domain in RRM measurement relaxation.
Discussion
In LTE, the relaxed monitoring measurement rules in 36.304 is shown below:

[bookmark: _Toc12401226][bookmark: OLE_LINK1]5.2.4.12.0	Relaxed monitoring measurement rules
When the UE is required to perform intra-frequency or inter-frequency measurement according to the measurement rules in sub-clause 5.2.4.2 or 5.2.4.2a, the UE may choose not to perform intra-frequency or inter-frequency measurements when:
-	The relaxed monitoring criterion in sub-clause 5.2.4.12.1 is fulfilled for a period of TSearchDeltaP, and
-	Less than 24 hours have passed since measurements for cell reselection were last performed, and
-	The UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after selecting or reselecting a new cell.

In 107bis#68 email discussion, most companies agree that 24 hours measurement interval is too large to be used in NR and prefer to improve the measurement interval for cell reselection. 
Consider there is no specific terminology for the 24 hours in 36.304, we prefer to use measurement interval to represent this period in this paper.
[bookmark: OLE_LINK2]Observation 1: 24 hours for cell reselection is not an appropriate measurement interval for common cases in NR.

Besides the above point, we should also consider that for low mobility UE, too short measurement interval does not make any benefits in most cases, especially for the stationary UE like vending machine, traffic camera or meter.
Consider UE can either in low mobility or stationary when UE in RRM measurement relaxation. For stationary UE, they satisfy with a large measurement interval like a few days. But for low mobility UE like pedestrian, even half hour interval is an unacceptable value.
Observation 2: The difference between appropriate measurement intervals for different UEs may be a large value.

Proposal 1: Fixed value for measurement interval can not suit for all UE situations in NR. It make sense to use a flexible measurement interval to handle all mobility statuses in measurement relaxation.
Hence, we prefer to introduce a new mechanism which can improve the legacy method in 36.304.
2.1 Rules for measurement interval in measurement relaxation
In short, the mechanism is similar to the slow start algorithm in TCP/IP protocol and it can be described briefly as below:
When UE enter the relaxed measurement status, Tmin, Tmax and Ccounter should be given to UE 	and Ccounter equals to 0.
1> If the measurement result is fulfilled the monitor criterion:
2> The next measurement interval = MIN(current interval*2, Tmax) and,
2> Set Ccounter = 0.
1> If the measurement result is not fulfilled the monitor criterion:
2> Ccounter = Ccounter + 1.
2> If Ccounter < 2:
3> The next measurement interval = MAX(current interval/2, Tmin);
2> else (Ccounter >= 2):
3> Set Ccounter = 0 and,
3> The next measurement interval = Tmin,
1> Enter the next cycle.
Editor’s note: 
X=MIN(A,B) means X equals to the least of two numbers.
X=MAX(A,B) means X equals to the largest of two numbers.

A new monitor criterion which is more sensitive than the relaxed measurement criterion is defined for our mechanism, so that UE can still in the relaxed measurement status even though it is not fulfilled the new monitor criterion. 

Each time when UE completes the relaxed measurement, UE should check whether it is fulfilled the new monitor criterion. 
If the UE is fulfilled the new monitor criterion, the next measurement interval equals to MIN(current measurement interval*2, Tmax). And set Ccounter to 0.
If UE’s situation is not fulfilled the monitor criterion any more, the Ccounter should be increased by 1. 
Then if the Ccounter is less than 2, the next measurement interval should equal to MAX(current measurement interval/2, Tmin).
If the Ccounter is not less than 2, which means UE has not been fulfilled the monitor criterion consecutively twice, the next measurement interval should be set to Tmin and set the Ccounter to 0 (go back to initial).

The above procedure can be illustrated in figure 1.
[image: ]
Figure 1. flow chart of the mechanism
Based on the above mechanism, relative appropriate relaxed measurement interval can be configured for UE in different mobility conditions. For the stationary UE like vending machine, meter, etc, the measurement internal can be months. For the low mobility UE like pedestrian, a few minutes measurement interval is satisfied. 
Proposal 2: the mechanism of the flexible measurement interval:
- Increasing the interval if UE fulfills the criterion,
- Decreasing the interval if UE does not fulfill the criterion,
- How to decrease interval depends on a counter.
2.2 Monitor criterion for the new mechanism
A new monitoring criterion and some new parameters are defined for the new time domain mechanism. Detail of the criterion and the definition of the new parameters can be found in the appendix.
Editor’s note: 
The monitor criterion is modified based on the legacy relaxed monitoring criterion in 36.304. The monitor 	criterion for this new mechanism( RSRP, RSRQ or SINR, parameter values, etc) can be FFS.
2.3 Possible remaining issue
One obviously issue is that when UE suddenly change its mobility status, like from low to high in 1 second. Or UE keeps moving slowly from central of a cell to the cell edge.
In these situations, the communication may be broken between UE and NW.
[bookmark: _GoBack]Based on views in 107bis#68 email discussion, we prefer to consider the “enter/exit condition ” RRM measurement relaxation for FFS. Thus, before losing contact occurred, UE has already switched to the normal measurement status. 
Conclusion 
In this paper, we discuss a new mechanism on measurement relaxation rules in time domain. The mechanism is based on the Slow Start like algorithm and UE measurement relaxation agreements made in RAN2#107 and RAN2#107bis. All observations and proposals in this paper are listed below:
Observation 1: 24 hours for cell reselection is not an appropriate measurement interval for common cases in NR.
Observation 2: The difference between measurement intervals for different UEs may be a large value.
Proposal 1: Fixed value for measurement interval can not suit for all UE situations in NR. We’d like to use a flexible measurement interval to handle all mobility statuses in measurement relaxation.
Proposal 2: the mechanism of the flexible measurement interval:
- Increasing the interval if UE fulfills the criterion,
- Decreasing the interval if UE does not fulfill the criterion,
- How to decrease interval depends on a counter.
Appendix
A new monitoring criterion and some new parameters should be defined for the new mechanism.
The monitor criterion is fulfilled when:
(SrxlevRef-Srxlev)<SmonitorDeltaP and,
Where:
- SmonitorDeltaP = threshold for monitor criterion(dB), smaller than SsearchDeltaP and can be configured by NW.
- Srxlev = current Srxlev value of the serving cell(dB).
- SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
-After selecting or reselection a new cell, or
-	If (Srxlev - SrxlevRef) > 0, or
-	If the relaxed monitoring criterion has not been met for TSearchDeltaP:
-	the UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell;
-	TSearchDeltaP = 5 minutes, or the eDRX cycle length if eDRX is configured and the eDRX cycle length is longer than 5 minutes.
- Ccounter: this parameter is used to count how many times UE has not been fulfilled the monitor criterion consecutively. 
- Tmin: This is the initial minimum measurement interval for UE. It can be configured by NW. 
- Tmax: This is the maximum measurement interval for UE. NW can decide its value and whether configuring this value to UE or not.
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