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Discussion and decision
1. Introduction
The use of S-measure was briefly discussed in RAN2#69bis [1]. It was left FFS how S-measure would be used in conjunction with Carrier Aggregation setting. We present our view on the subject in this document.
2. Discussion
2.1. S-measure in single carrier (release-8)
In release-8, s-measure was introduced  and intended to be used in connected mode DRX. In non-DRX, it is assumed that there is no power saving benefit since the UE is anyway continuously receiving from the serving cell.
After RAN2 has implemented s-measure in their specification, RAN4 has agreed on measurement performance that scales based on the DRX cycle length. The following tables from [2] present the performance requirements for the identification and measurement period for intra-frequency FDD cells, respectively.

	DRX cycle length (s)
	Tidentify_intra (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	[Note2 (40)]

	0.08<DRX-cycle≤2.56
	[Note2(20)]

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table-1:
Cell identification requirement when DRX is used
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table-2:
Measurement period when DRX is used

This means that the performance requirements already assumes less measurements taken by the UE in connected mode DRX for power saving. Applying S-measure on top of it is further optimization that allows the UE to completely omit the neighbour cell measurements.
Observation 1:
Relaxed measurement performance requirements allows power saving according to the DRX cycle length.

The following figure tires to show how s-measure controls UE measurement activity in connected mode DRX. One thing that should be noted is that duty cycle for neighbour cell measurements is not changed by s-measure. Thus cell identification time and measurement period is still restricted by DRX cycle as defined in [2]. S-measure needs to be set to a conservative value so that measurement reporting from the UE is not unnecessarily delayed due to late start of neighbour cell measurement and relaxed measurement performance.
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Figure-1:
S-measure delays measurement report

Observation 2:
S-measurement needs to be set to a conservative (high) value, which could limit situations where s-measure is beneficial
2.2. S-measure in Carrier Aggregation
It is our understanding that all the configured CCs need to be measured continuously for RRM purposes. The only open point is whether measurement activity is somewhat reduced or not [3].

Further optimization by s-measure may be needed for CC states motivated by power saving. Thus one could consider s-measure can be used for controlling measurements on:

· Intra-frequency / inter-frequency / inter-RAT neighbour cells in connected mode DRX

· Neighbour cells related to measurements configured for deactivated SCCs (e.g. event A3 on SCC)
It seems sensible to assume that measurement performance requirements similar to those from release-8 will be applied for connected mode DRX with Carrier Aggregation. In addition, given the reply from RAN4 in [3], it seems unlikely that continuous measurement activity is assumed for  deactivated SCCs. We therefore need to be careful about the measurement reporting delay discussed in the previous section. It seems more important to protect against the delayed measurement reporting than to try achieving small power saving gain.
We consider that a “per CC” s-measure is overkill, assuming that power saving aspect will be taken into account in defining measurement performance in RAN4. It seems sufficient to have a single s-measure as in release-8 that applies to RSRP of all the serving cells. That is, neighbour cell measurements for all the configured measurements become active when any of the serving cell is lower than the configured s-measure value (i.e. power saving optimization by s-measure applies only when all the serving cells are higher than s-measure).
Proposal:
Single s-measure parameter is used also in Carrier Aggregation. The UE performs measurements of neighbour cells according to the measurement configuration if RSRP of any serving cell is lower than the s-measure.
3. Conclusion
In this document we have shown that measurement performance requirements takes into account power saving aspect of connected mode DRX. However this comes with the price of delayed measurement reporting by the UE. Thus s-measure needs to be set to a conservative value.

We consider it is sufficient to apply power saving optimization by s-measure only when all the serving cells are higher than s-measure.
Proposal:
Single s-measure parameter is used also in Carrier Aggregation. The UE performs measurements of neighbour cells according to the measurement configuration when RSRP of any serving cell is lower than the s-measure.
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