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Discussion and decision
1. Introduction
RAN2 discussed CA specific issues with regard to S-measure in an email discussion [1].
In this document we first try to establish general understanding on the use of S-measure that is not limited to release-10 and then propose ways forward for the issues discussed in [1].

2. Discussion
2.1. General consideration
2.1.1. Intra-frequency measurements
It is our understanding that for non-DRX case, there is no power saving gain since the UE is anyway continuously opening its RF for communication with the serving cells.

For DRX, the S-measure is intended to reduce the RF opening time for the purpose of neighbour cell measurements.  It should be noted however that RAN4 has 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 allows less measurements taken by the UE in connected mode DRX for power saving.
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 delaying measurement report

Observation 2:
S-measurement needs to be set to a conservative (high) value, which limits the overall benefit of s-measure for intra-frequency measurements
2.1.2. Inter-frequency and inter-RAT measurements

It is not completely clear to us if S-measure is suited for controlling inter-frequency and inter-RAT measurements. Considering the typical UE capability needing measurement gap for inter-frequency/RAT measurements, the network needs to keep the measurement gap activated if it wants the UE to start those measurements based on S-measure mechanism.
This actually means that disruption in data communication due to measurement gap occurs even when the UE transitions to non-DRX mode, e.g. for uplink transmission. Given that inter-frequency/RAT mobility is rather infrequent event, accepting the data disruption all the time is a strange choice of network operation.

Instead, the network can rely on intra-frequency measurement event (i.e. A2 event) for determining the need of inter-frequency and inter-RAT measurements. That way the network can configure measurement gap only when necessary.
A potential difference in carrier aggregation is that inter-frequency measurements may become “cheaper” in release-10 due to multi-carrier/band capability of the UE. The conventional measurement gap may not be necessary as indicated in [3]. If such UE operation is confirmed, controlling inter-frequency measurements by S-measure may make more sense.

Observation 3:
Confirm that the typical network operation would not use S-measure controlling inter-frequency and inter-RAT measurements requiring measurement gap.
2.2. Consideration on Carrier Aggregation
2.2.1. Mobility issues 1 and 2 in [1]
The mobility issue 1 and 2 in [1] raised question about potential need of new S-measure handling in carrier aggregation. It is clear that both scenarios are related to intra-frequency inference issue on a SCC. So to begin with, it is observed that the usability of today’s RSRP S-measure can be limited.

In case of the issue 1, it is only possible for the network to configure an appropriate S-measure value for the SCC in planned network since the network can know the RSRP point where interference problem could happen. However this is not the case for unplanned eNB deployment. In case of the issue 2, the RSRP based S-measure does not provide any assistance in identifying the interference situation.
Obvious solution for those scenario is to introduce RSRQ value for S-measure. However we are not totally convinced if such new mechanism is absolutely necessary, especially given the observations 1 and 2 above. One possible option is indeed to not use S-measure at all in these kinds of network deployment scenarios.
Proposal 1:
Rely on the operational option to not configure S-measure for the mobility issues 1 and 2
2.2.2. CC management issues 1 in [1]

This issue is related to inter-frequency measurements. So the our view in section 2.1.2 applies also here.

We however recognize that the target use case is quite different from that of single carrier operation. In case of single carrier operation, inter-frequency measurements usually address the case when the serving cell radio condition deteriorates and moving away from the serving frequency is necessary for connection continuity.
As far as we can see, the CC management issue is almost orthogonal to S-measure (serving cell good or bad). We consider that the requirement for SCC identification performance and thus the target tradeoff between power consumption and ability of identification is uniform regardless of serving cell RSRP.
We expect that discussion for the design addressing this issue requires good information about how expensive it is to perform inter-frequency measurement in carrier aggregation setting. It would be sensible to wait for feedback from RAN4 about the measurement capability [3].
Proposal 2:
Keep the option of excluding inter-frequency measurement from S-measure control for SCell candidate identification
Proposal 3:
However it should not rely on “always-on” conventional inter-frequency measurement 
3. Conclusion
We have shown that S-measure does not bring about a significant benefit for intra-frequency measurements. Therefore for the mobility issue 1 and 2 [1], we propose to take the approach to not utilize the S-measure. 
Proposal 1:
Rely on the operational option to not configure S-measure for the mobility issues 1 and 2
We see that the CC management issue 1 has almost nothing to do with S-measure. Still we understand the importance of the issue and thus propose to treat the issue separately.

Proposal 2:
Keep the option of excluding inter-frequency measurement from S-measure criterion for SCell candidate identification

Proposal 3:
However we should not rely on “always-on” conventional inter-frequency measurement 
Some general observations were made for S-measure whose scope is not limited to the new release-10 issues. It could be beneficial for RAN2 to discuss those observations.

Intra-frequency
Observation 1:
Relaxed measurement performance requirements allows power saving according to the DRX cycle length.

Observation 2:
S-measurement needs to be set to a conservative (high) value, which limits the overall benefit of s-measure for intra-frequency measurements
Inter-frequency/Inter-RAT

Observation 3:
Confirm that the typical network operation would not use S-measure controlling inter-frequency and inter-RAT measurements requiring measurement gap.
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