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1 Introduction
In RAN2#103bis [1] and RAN1#94bis [2] meetings, the following agreements were made:

	Agreements from RAN2#103bis

· eNB enables CRS for improving channel estimation on MPDCCH via broadcasted RRC signaling.
Agreements from RAN1#94bis

· CRS for improving channel estimation on MPDCCH in idle mode is supported. FFS the details.

· Power offset between CRS and DMRS antenna ports of MPDCCH is signaled by eNB. FFS the signaling details (e.g. provisioning for default power offset value).




In this document, we will discuss the issue further from RAN2 point of view.
2 Discussion
In RAN1#94bis, it was agreed CRS for improving channel estimation on MPDCCH in idle mode is supported and in RAN2#103bis, it was agreed eNB enables CRS for improving channel estimation on MPDCCH via broadcasted RRC signalling. Thus, idle mode UEs supporting this feature can use CRS for improving channel estimation when eNB enables the feature. Since these UEs are in idle mode, the eNB doesn’t know whether the UE uses CRS for improving channel estimation or not. Therefore, the eNB scheduling system information, paging or RAR will need to be conservative and hence will not benefit from the feature for idle mode UEs. The benefit is in the UE side, who may need fewer repetitions for MPDCCH decoding, and there will be power saving for these UEs.
Observation1: In idle mode, CRS for improving channel estimation on MPDCCH is of benefit for UEs power consumption rather than for eNB.
If the eNB is aware that the UE supports CRS for improving channel estimation on MPDCCH, the eNB may use less MPDCCH repetitions since the UE can decode MPDCCH using fewer repetitions after improving channel estimation using CRS. In idle mode, the eNB cannot be aware of that, therefore, the feature can be of benefit for eNB only in connected mode after the eNB acquires the capability of supporting using CRS for improving channel estimation on MPDCCH. Then the eNB may enable the feature for the UE. 
Proposal1: The UE reports support for CRS for improving channel estimation on MPDCCH.

Usually, the UE capability reporting to eNB in connected mode enables dedicated signalling for configuring/enabling a feature. For CRS for improving channel estimation on MPDCCH, the earlier the eNB is aware of the UE support, the more benefit for the eNB and the UE will be possible on resource efficiency and power efficiency. Thus, the UE should report the information in Msg3 so the eNB can take into account the information when scheduling Msg4. 

Proposal2: The UE reports support for CRS for improving channel estimation on MPDCCH in Msg3.
3 Conclusion 
In this paper, we discussed MPDCCH performance improvement in general and made following observations and proposals:
Observation1: In idle mode, CRS for improving channel estimation on MPDCCH is of benefit for UEs power consumption rather than for eNB.
Proposal1: The UE reports support for CRS for improving channel estimation on MPDCCH.

Proposal2: The UE reports support for CRS for improving channel estimation on MPDCCH in Msg3.
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