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1. Introduction 
RAN2#107 meeting agreed the following:
	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.




LTE relaxed monitoring was agreed as the baseline. In this contribution we look into LTE relaxed monitoring details and if and how much of them can be reused for NR.
2. Discussion
2.1 Relaxed monitoring

Relaxed monitoring was specified in LTE for RRC_IDLE mode based on UE determining a reference signal level and signalled delta threshold value. If UE’s current measurement level and delta threshold are above the reference signal level then UE may skip performing RRM measurements, as mentioned in 36.304: 

	The relaxed monitoring criterion is fulfilled when:

-
(SrxlevRef – Srxlev) <  SSearchDeltaP
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.
and threshold is specified in 36.331
s-SearchDeltaP-r14




ENUMERATED {dB6, dB9, dB12, dB15} in SIB3


The figure below explains our understanding of relaxed monitoring in LTE:
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Figure 1: Relaxed monitoring in LTE
The outer circle represents the cell coverage and inner half-circle represents the delta threshold boundary. The inner half-circle should have no boundary as we move towards the cell centre because the UE can always skip measurements in good radio conditions. The UE calculates its reference level as mentioned in the box above and this reference level could vary with UE position within the cell. The threshold value is signalled in SIB3. 

NR relaxed monitoring may include the same parameters as LTE relaxed monitoring i.e. if the difference between the reference power level and the received power level is less than a delta threshold then UE is allowed to skip the measurements. So we propose that the condition, (SrxlevRef – Srxlev) <  SSearchDeltaP,  is used for NR as well. SrxlevRef and Srxlev are calculated in the same way as in LTE. 
Proposal 1: The condition, (SrxlevRef – Srxlev) <  SSearchDeltaP,  is used for NR. SrxlevRef and Srxlev are calculated in the same way as in LTE relaxed monitoring.
Then there may be differences compared to LTE relaxed monitoring. LTE relaxed monitoring has an evaluation period designed for low mobility UEs and assumes the duration between cell reselections as 24 hours. This value is not suitable for normal UEs. Also, TSearchDeltaP, time duration during which relaxed monitoring criteria have not been met and then the UE changes the reference received level, has a value of 5 minutes or longer. A shorter value for cell reselection (e.g. a few minutes) and T search delta (e.g. in terms of DRX cycle and not eDRX cycle) may be required for NR.
Proposal 2: Shorter durations of cell reselection evaluation period and reference level stability timer, compared to LTE relaxed monitoring, should be considered for NR.

One threshold value can be indicated for s-SearchDeltaP-r14 in LTE. Since NR deployments will involve beams, a static value of Delta threshold may not work. As shown in figure 2 below, three UEs are seeing different numbers of beams depending on their location. The UE with a single beam may be able to relax measurements for longer than a UE with 6 beams as there is a high probability of radio conditions changing quickly for a UE measuring 6 beams compared to a single beam. 
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Figure 2: UEs with different beams may use different thresholds for relaxed monitoring
For example, a UE in the coverage of single beam may be configured with a threshold of 9dB and UE in the coverage of 6 beams may be configured with a threshold of 3dB. The network has no visibility on the number of beams seen by the UE but could configure the relationship between the number of beams and the threshold value. The UE will then apply different threshold values based on number of beams, with the maximum number of beams being the same as configured for cell evaluation criteria.  

Proposal 3: Relaxed monitoring threshold SSearchDeltaP should vary with the number of beams measured by the UE. The relationship between number of beams and threshold value is configured by the network.
3. Conclusion
We propose RAN2 to discuss and agree on the following proposals:
Proposal 1: The condition, (SrxlevRef – Srxlev) <  SSearchDeltaP,  is used for NR. SrxlevRef and Srxlev are calculated in the same way as in LTE relaxed monitoring.

Proposal 2: Shorter durations of cell reselection evaluation period and reference level stability timer, compared to LTE relaxed monitoring, should be considered for NR.

Proposal 3: Relaxed monitoring threshold SSearchDeltaP should vary with the number of beams measured by the UE. The relationship between number of beams and threshold value is configured by the network.
4. References

[1] 3GPP TR 38.840 v1.0.0
[2]
RP-191607: New WID: UE Power Saving in NR, CATT
[image: image3.png]Delta threshold
boundary

Reference

Cell centre
. measurement level



