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1 Introduction

At the RAN2#78 meeting, CSI-RS based RRM measurements for DL CoMP has been discussed [1].
According to the way forward agreed by RAN1 [2], CSI-RSRP is only applicable to RRC_CONNECTED intra-frequency mode. In RAN1 email discussion [3], it was the majority view that CoMP could be configured in conjunction with carrier aggregation. This implies that CoMP can also operate on an SCell. Under this assumption, RAN2 has discussed CRM measurement/reporting behaviors on SCell and proposed three alternatives in email discussion [4]:
· Alt-1: If CRM for an SCell is configured, CRM measurement as well as reporting can only be performed when the SCell is activated.

· Alt-2: If CRM for an SCell is configured, CRM measurement can also be performed when the SCell is deactivated. No CRM reporting can be performed.

· Alt-3: If CRM for an SCell is configured, CRM measurement as well as reporting can also be performed when the SCell is deactivated.
Since no consensus was reached on the issue in RAN2’s email discussion, in this contribution we will continue to discuss and show our views on CRM measurement on SCell.
2 Discussion
The main concern of CRM measurement on Scell is whether CRM measurement can be performed on an activated and/or deactived Scell.
We will discuss this issue based on following aspects:

· Requirements for CRM measurement on SCell.

· Impact on power saving;

2.1 Requirements for CRM measurement on SCell

The first key issue to be clarified for CRM measurement on SCell is the necessity to perform CRM measurement in deactivated SCell.

As discussed in RAN1 and RAN4, longer measurement period may be necessary for accurate CSI-RS based measurement due to the low density of CSI-RS in time domain, resulting in excessive delay that may affect proper configuration of CoMP measurement set [4]. As measurement period of current RRM measurement (CRS based RSRP measurement) is 200 ms, CSI-RS based RSRP measurement should be longer than 200 ms. Some companies thought it may need fast configuration/reconfiguration of CoMP measurement set by the network after the SCell is activated [4] and thus are concerned that the longer RSRP measurement may not meet the latency requirement. In order to mitigate this issue, it is therefore suggested that CRM measurement should be applied also to deactivated SCell [4].
However, at this stage, the first key issue to be clarified for CRM measurement on SCell is the necessity to perform CRM measurement in deactivated SCell, rather than the measurement accuracy and the related reporting delay.

In Fig.1, the scenario with simultaneous use of CoMP and CA operations is illustrated. More specifically, the ellipse-shaped “TPs/cells” seen in Fig. 1 are in two orthogonal dimensions, i.e. spatial and frequency domains, respectively. CoMP functions can be operated on a given cell performing data transmission. Recall that CA is introduced to increase the available bandwidth for UE’s data transmission, while CoMP is used to improve the reliability of data transmission at cell edge. Although both functions aim to enhance UE’s throughput, their targeted application scenarios are different. Hence, the triggers and requirements for their configurations should not be completely the same.
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Fig.1: Example of combined CoMP and CA scenario.
From CA’s perspective, CRS based RRM measurement is already used for SCell management in Rel-10, e.g. SCell activation/deactivation and SCell addition/modification/release operations. In other words, CRS based RRM measurement is used for not only serving cell, but also non-serving cell that is not configured to UE. Moreover, traffic requirement is also used to trigger SCell activation/deactivation as well as CRS based RRM measurement. CRS based RRM measurement is enough for triggering SCell acitivation/deactication.
From CoMP’s perspective, since the incoming data traffic may be significantly diverse, eNB may not be able to accurately predict the traffic characteristics and activated/deactivate the SCell adaptively. More specifically, a deactivated SCell may not be activated when UE is in RRC_CONNECTED mode, meaning that CRM measurement on deactivated SCell is useless in this case. Thus, it is not necessary to perform CRM measurement on deactivated SCell for continuous CSI-RS based RSRP measurements and reporting, which causes lots of unnecessary power consumption and signaling overhead. Moreover, considering the case that CoMP operation is applied for improving the reliability of data transmission, it is not necessary to perform CoMP operation and its related CRM measurement in idle mode, or in a deactivated SCell where there is no data transmission.
Observation 1: Performing CRM measurement on deactivated SCell is not justified.
2.2 Impact on power saving

The introduction of activation/deactivation functionalities for SCell is mainly motivated by UE power saving purpose. However, performing CRM measurement and reporting for CSI-RS RSRP on deactivated SCell would result in unnecessary UE power consumption as well as increased signalling overhead, which is not aligned with the motivation of introducing activation/deactivation of SCell. Note that the CSI-RS based measurement objects include multiple CSI-RS resources, and the maximum size of CSI-RS resource management set should be at least 8 [2]. This implies that enabling CRM measurement on deactivated SCell would incur several-fold additional power consumption. Further, if more than one deactivated SCell is configured for the UE, the associated power consumption may become unaffordable.
Observation 2: More power consumption is introduced if CRM measurement is performed on deactivated SCell.

Based on the above analysis, Alt-2 or Alt-3 is not preferred. We think supporting CRM measurement on activated SCell only is reasonable and sufficient for Rel-11. Therefore, we propose that:
Proposal 1: If CRM measurement for an SCell is configured, CRM measurement as well as reporting should be performed only when the SCell is activated.
3 Conclusion

In this contribution, our observations and proposals are summarized as follows:
Observation 1: Performing CRM measurement on deactivated SCell is not justified.
Observation 2: More power consumption is introduced if CRM measurement is performed on deactivated SCell.

Proposal 1: If CRM measurement for an SCell is configured, CRM measurement as well as reporting should be performed only when the SCell is activated.
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