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1 Introduction
In RAN2#103bis, #104 and RAN1#95 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 RAN2#104

· CRS for improving channel estimation on MPDCCH is configured via SIB2. This agreement can be revisited if RAN2 identifies that it would be more reasonable to configure it via SIB1-BR. It is FFS whether configuration would implicitly mean to enable the feature.
· UEs report capability to indicate support of using CRS for improving MPDCCH channel estimation.

· It is FFS if enabling/ disabling is needed for the UE.
Agreements from RAN1#95
· For UE in Connected/Idle mode, the power offset between CRS and DMRS antenna ports of MPDCCH is indicated by SIB.
· For UE in Idle mode, the configuration of CRS for MPDCCH performance improvement is indicated via SIB/SI. FFS the details of configuration.
· For UE in Connected mode, the configuration of CRS for MPDCCH performance improvement is indicated via UE-specific RRC signaling. FFS the details of configuration.



In this document, we will discuss above remaining FFSs by considering RAN1 agreements.
2 Discussion
In RAN2#103bis and #104 meetings, RAN2 agreed that eNB enables CRS for improving channel estimation on MPDCCH via broadcasted RRC signalling i.e. SIB2. There is an FFS on whether configuration would implicitly mean to enable the feature. According to the agreement from RAN1#95, there is indeed a configuration of the power offset between CRS and DMRS antenna ports of MPDCCH and RAN1 agreed that it is indicated by SIB for UEs in both Connected mode and Idle mode. Considering above-mentioned RAN2 agreement and FFS, it is possible to use the configuration of the power offset between CRS and DMRS antenna ports of MPDCCH to enable the feature implicitly for UE in Connected and Idle mode.

Observation1: it is possible to use the configuration of the power offset to enable the feature implicitly for UE in Connected and Idle mode.
Additionally, RAN1 agreed the configuration of CRS for MPDCCH performance improvement is indicated via SIB/SI and UE specific RRC signalling for UE in Idle mode and UE in Connected mode respectively. Considering Observation1, it is no problem to use the configuration of the power offset to enable the feature implicitly for UE in Idle mode. Then there is no need to introduce explicit indication to enable the feature.
Proposal1: Use the configuration of CRS for MPDCCH performance improvement to enable the feature implicitly for UE in Idle mode.
For UEs in Connected mode, as analysed in previous meeting, even there is no enabling from eNB, the UE can use CRS for improving channel estimation on MPDCCH, which may help the UE receive less MPDCCH repetitions. Considering RAN1 agreement, there may be different configurations for UE in Idle mode and UE in Connected mode. Similar to most of the design principles, if there is no dedicated configuration, the UE in connected mode can use the broadcasted configuration. If there is dedicated configuration, the UE in connected mode uses the dedicated configuration. Then, it is also fine to use the configuration of the power offset to enable the feature implicitly for UE in Connected mode. It is beneficial for the signalling overhead if the configuration for Idle mode and Connected mode is the same.
Proposal2: Use the configuration of CRS for MPDCCH performance improvement to enable the feature implicitly for UE in Connected mode.

Proposal3: If there is dedicated configuration, the UE in Connected mode uses the dedicated configuration; else, the UE uses the broadcasted configuration.
If the eNB indicates the support of the feature, RAN2 agreed the UE can report the capability of supporting the feature to the eNB. In most cases, the eNB will control the enabling of a feature after the capability report. However, for this feature, since the UE can use CRS for MPDCCH improvement autonomously, and there is no harm or impact on UE and eNB, it is unnecessary for the eNB to enable the feature via dedicated signalling. 
Proposal4: There is no need to enable the feature via dedicated signalling.
3 Conclusion 
In this paper, we discussed the remaining issues for MPDCCH performance improvement and made following observations and proposals:
Observation1: it is possible to use the configuration of the power offset between CRS and DMRS antenna ports of MPDCCH to enable the feature implicitly for UE in Connected and Idle mod.
Proposal1: Use the configuration of CRS for MPDCCH performance improvement to enable the feature implicitly for UE in Idle mode.
Proposal2: Use the configuration of CRS for MPDCCH performance improvement to enable the feature implicitly for UE in Connected mode.

Proposal3: If there is dedicated configuration, the UE in Connected mode uses the dedicated configuration; else, the UE uses the broadcasted configuration.

Proposal4: There is no need to enable the feature via dedicated signalling.
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