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1 Introduction

In [1] RAN4 have responded to RAN1 that it is feasible to reduce the serving cell measurement rate for low-mobility UEs under certain criteria which is FFS.
Here we look at the potential impact in RAN2, in particular to relaxed monitoring of neighbour cells.

2 Discussion
The relaxed monitoring is specified in Rel-14 [2] as follows:
	5.2.4.12
Relaxed monitoring

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, 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.

5.2.4.12.1
Relaxed monitoring criterion

The relaxed monitoring criterion is fulfilled when:

-
(SrxlevRef – Srxlev) <  SSearchDeltaP
Where:

-
Srxlev = current Srxlev value of the serving cell (dB).

-
SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:

-
After selecting or reselecting 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.


The relaxation of neighbour cell measurements depends on the continuous evaluation of serving cell measurements. Similarly to other measurement rules, such as those for absolute priority based reselection, RAN2 specifies the conditions under which to perform measurements, while RAN4 specifies the rate at which measurements are performed. For example, in RAN4 it is specified that frequencies of a higher priority are measured at a slow rate while the serving cell quality is relatively high, and at a quick rate while the serving cell quality is relatively low. RAN2 specifies that lower priority frequencies are not measured while the serving cell quality is relatively high.

It is therefore natural that any criteria for performing a slower rate of measurements, and the rate of measurement, is specified in RAN4 and does not impact the existing rules for relaxation of neighour cell measurements in RAN2.

Proposal 1: Relaxation of serving cell measurements when WUS is used shall be specified in RAN4 and does not impact the RAN2 specification.

Even though the relaxation of serving cell measurements should not impact the RAN2 specifications, we need to discuss the interaction with neighbour cell measurement relaxation. 

In [4] is has been proposed that the serving cell measurement rate can be reduced to e.g. once per N DRX cycles, if the criteria is met. 
It does not logically make sense to enable relaxation of serving cell measurements sooner than neighbour cell measurements. This may adversely impact the performance of cell reselection, since the measurement result of the serving cell may be out of date when compared to the neighbour cell measurement if the serving cell measurement is taken every N DRX cycles, rather than every cycle. Only once the criteria for relaxing neighbour cell measurements is met, can we consider further relation of the serving cell measurement.
Proposal 2: Relaxation of serving cell measurements should be performed only when the relaxed monitoring criterion for neighbouring cell is fulfilled.

In [3] it was proposed that serving cell measurements can be relaxed if the current serving cell measurement is within TBD dB of the previous measurement. 

The relaxation of serving cell measurements reduces the response time by a UE to detect changes of the serving cell, therefore this impacts the “leaving condition” of relaxed monitoring. Reduced measurement rate of the serving cell leads to a longer time to detect that the relaxed monitoring condition for neighbour cells isno longer met. Due to this, and also due to the cell reselection performance mentioned above, the criteria for enabling serving cell measurement relaxation should be tighter than that for enabling neighbour cell measurement relaxation. In fact, as long as the condition for enabling relaxed monitoring for the serving cell is based on a threshold which is smaller than that configured for neighbour cell relaxation it can be ensured that serving cell measurement relaxation is only performed after neighbour cell relaxation is enabled. This also ensures that serving cell measurements are no longer relaxed, ahead of detecting that the neighbourcell relaxation criteria is not met. 
For example, if the neighbour cell criteria is set to 6dB, and the serving cell criteria is set to 3dB then we can ensure: 

· Neighbour cell relaxation can be enabled if the serving cell measurement is within 6dB of the reference. However, serving cell measurements cannot be relaxed until the current measurement is within 3dB of the last one – this will occur at a later time for a moving UE. 

· Serving cell measurements will no longer be relaxed as soon as the difference exceeds 3dB. Then serving cell measurements will be performed at the full rate, enabling the neighbour cell criteria to be detected in a more timely manner for a moving UE.

· A stationary UE can relax both serving and neighbour measurements most of the time.

Proposal 3: From a RAN2 perspective, it is desirable that the criteria for relaxation of the rate of serving cell measurements is based on a smaller threshold than the one configured for neighbour cell relaxation in order to satisfy the above 2 requirements.
In order to ensure no impact to the RAN2 specification, and to ensure limited impact to the performance of cell reselection as detailed above, we propose to notify RAN4of the above proposals, if agreed. 

Proposal 4: To send an LS to RAN4 to take the above into account. 
3 Conclusion

In this paper we have discussed the potential impact to RAN2, neighbour cell measurement relaxation, and cell reselection performance and make the following proposals:  
Proposal 1: Relaxation of serving cell measurements when WUS is used shall be specified in RAN4 and does not impact the RAN2 specification.

Proposal 2: Relaxation of serving cell measurements should be performed only when the relaxed monitoring criterion for neighbouring cell is fulfilled.

Proposal 3: From a RAN2 perspective, it is desirable that the criteria for relaxation of the rate of serving cell measurements is based on a smaller threshold than the one configured for neighbour cell relaxation in order to satisfy the above 2 requirements.
Proposal 4: To send an LS to RAN4 to take the above into account. 

A draft LS is provided in [5]
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