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1 Introduction
In RAN2 and RAN1 meetings, the following agreements were made for MPDCCH performance improvement using CRS:

	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 RAN2#106
· No need to introduce a separate indication to enable the feature. Configuration of CRS for MPDCCH performance improvement enables the feature implicitly for UEs in Idle mode.

· Working assumption: If dedicated configuration is not provided in connected mode, UE can use the broadcasted configuration if it exists.
Agreements from RAN1#94

· CRS for improving channel estimation on USS MPDCCH is supported.

· CRS for improving channel estimation on Type0-MPDCCH CSS MPDCCH is supported.

· eNB enables/disables “CRS for improving channel estimation on MPDCCH” via dedicated or broadcasted RRC signaling. FFS the details on the 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).

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 the remaining working assumption on the dedicated/ broadcast configuration.
2 Discussion
In RAN2#106, it was assumed that if dedicated configuration is not provided in connected mode, UE can use the broadcasted configuration if it exists. Besides, RAN2 agreed that configuration of CRS for MPDCCH performance improvement enables the feature implicitly for UEs in Idle mode. Therefore, for Idle UEs, the broadcast configuration indicates two information, one is the detailed configuration (e.g. power offset) and the other is the enabling. We think the broadcast configuration should be always present in the system information if the eNB supports the feature since there is no harm for the eNB and the UE to enable the feature. Additionally, there is no scenario for the eNB not to enable the feature for connected UEs. Therefore, connected UEs can check the broadcast configuration on whether the feature is supported/enabled or not. 
Anyway, there is the case that the eNB may remove the configuration in system information, which means the eNB may disable the feature. We think this is a rare case and if it occurs, the eNB can release the UE in connected mode to Idle as per legacy.
Observation1: If the eNB supports the feature, the eNB should always enable the feature (i.e. the dedicated configuration and broadcast configuration should be aligned) by implementation. If the eNB wants to disable the feature by changing the broadcast configuration, the eNB can release connected UEs to Idle as per legacy. 
We observe following cases regarding the presence of broadcast configuration and dedicated configuration.

	Cases
	Broadcast configuration
	Dedicated configuration
	Behaviours

	Case1
	Present
	Present
	UE confirms the eNB supports the feature via broadcast configuration and uses the dedicated configuration for the feature in connected mode.

	Case2
	Present
	Absent
	UE confirms the eNB supports the feature via broadcast configuration and will not use the feature in connected mode.

	Case3
	Absent
	Present
	Abnormal configuration.

	Case4
	Absent
	Absent
	The feature is not supported or not enabled.


For Case1 and Case 4, there is no ambiguity for UE to apply the configuration. For case3, as analysed above, it is unreasonable for the eNB to enable the feature just for connected UEs. The broadcast configuration should be a basic configuration. 
For Case2, the working assumption seems taking the broadcast configuration as a default configuration. In LS [1], RAN2 observes that there is a general principle that any default behaviour in the other specs should only be used when the field is not initially configured (i.e. before the field is provided for the first time). We think the same principle should be applied for this discussion. There is the case that the eNB indicates the configuration of MPDCCH performance improvement using CRS via dedicated signalling and doesn’t indicate the configuration next time. Then there may be two ambiguous understandings. One is the eNB indicates the UE to use the dedicated configuration continuously; the other is the eNB wants the UE to use the broadcast one. In order to avoid the ambiguity, above principle should be applied, i.e. the UE in connected mode only follows the dedicated configuration. If there is no dedicated configuration, the UE will not use the broadcast one.
Proposal: The UE in connected mode only follows the dedicated configuration. If there is no dedicated configuration, the UE will not use the broadcast one. 
3 Conclusion
In this paper, we discussed the remaining issues for MPDCCH performance improvement and made following observations and proposals:
Observation1: If the eNB supports the feature, the eNB should always enable the feature (i.e. the dedicated configuration and broadcast configuration should be aligned) by implementation. If the eNB wants to disable the feature by changing the broadcast configuration, the eNB can release connected UEs to Idle as per legacy. 
Proposal: The UE in connected mode only follows the dedicated configuration. If there is no dedicated configuration, the UE will not use the broadcast one. 
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