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1 Introduction

The new WI for control channel interference mitigation is approved in [1] with the objectives to specify control channel requirements with advanced receivers with capability to mitigate interference from neighboring cells. For the assistant signalling it’s stated in WID from [1] on the CRS assistant information as following.
· CRS assistant information (CRS-AssistanceInfo IE) from Rel-11 can be reused for this WI without additional signalling and network restriction.

In this contribution we further discuss how to reuse the CRS assistant information as stated in the WID and also propose how to define UE capability for the feature of mitigating interference for control channels.
2 Discussions
The signalling related work includes 2 directions, the eNB -> UE signalling as the RRC configuration and the UE -> eNB signalling as the UE capability.
2.1 How to reuse CRS assistant information

As stated in the WID the CRS assistant information from Rel-11 can be reused for this WI but the CRS-AssistanceInfo IE defined only for ABS subframe as following from [2].

· neighCellsCRS-Info: This field contains assistance information, concerning the primary frequency, used by the UE to mitigate interference from CRS while performing RRM/RLM/CSI measurement or data demodulation. When the received CRS assistance information is for a cell with CRS colliding with that of the CRS of the cell to measure, the UE may use the CRS assistance information to mitigate CRS interference (as specified in TS 36.101 [42]) on the subframes indicated by measSubframePatternPCell, measSubframePatternConfigNeigh, csi-MeasSubframeSet1 if configured, and the CSI subframe set 1 if csi-MeasSubframeSets-r12 is configured. Furthermore, the UE may use CRS assistance information to mitigate CRS interference from the cells in the IE for the demodulation purpose as specified in TS 36.101 [42]. EUTRAN does not configure neighCellsCRS-Info-r11 if eimta-MainConfigPCell-r12 is configured.
· CRS-AssistanceInfoList-r11 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11
·  CRS-AssistanceInfo-r11 ::= SEQUENCE {
· 
physCellId-r11





PhysCellId,
· 
antennaPortsCount-r11



ENUMERATED {an1, an2, an4, spare1},
· 
mbsfn-SubframeConfigList-r11

MBSFN-SubframeConfigList,
· 
...
· }
Moreover the ongoing discussion under CRS-IM is with intention to extend such CRS assistant information to not only PCells but also SCells with not only ABS subframes but all normal subframes, in order to better adapt to the homogenuous network as a more general deployment scenario, as proposed in [3].
From the deployment scenario perspective it’s more beneficial to follow the CRS-IM proposal on how to reuse the CRS assistant information, other than simply resue it from Re-11.

Proposal 1: Follow the decision on Rel-13 CRS-IM WI on how to reuse the CRS assistant information instead of Rel-11, in order to better adapt the general deployment scenarios.

Also since the RRC related work would require some specification changes from RAN2 it should be prioritized with 2 meeting cycles in order to fit into the core specification change period in Rel-13.

Proposal 2:  Specification change related to RAN2 should be prioritized within core part time frame in Rel-13.
As indicated in [4] different receiver types provide different performance and it is feasible to not use CRS-IC but still with good performance to mitigate the interference on control channels. The CRS-IC is not decided to be mandatory features for general homogenuous network deployment yet so in case no CRS-IC assistant information is sent the control channel performance still can be improved without the usage of CRS-IC.

Proposal 3: Without CRS assistant information the UE with capability to mitigate the interference for control channels should be still able to achieve the goal to get much better performance than legacy MMSE-MRC receiver.

2.2 UE capability for control channels interference mitigation
For the UE with the capability to mitigate interference on control channels, it is beneficial for the UE to indicate such capability to the network so that eNB could use such information to better adjust the power level for control channels or the aggregation level, CFI etc. to improve capacity and system throughput in general. For Rel-13 such feature can be taken as an optional feature for Rel-13.
Proposal 4: Define control channel interference mitigation as an optional feature for Rel-13 and define UE capability siganling to indicate if such interference mitigation can be supported by the UE or not.

When it comes to realization on how to define the signalling as the sub-feature there are different options listed below.

Option 1: One general capability to indicate the interference mitigation for all control channels per CC.

Option 2: Separated capabilities to indicate the interference mitigation for each control channels per CC.
Both options have pros and cons e.g. Option 1 has the least overhead but without the possibility to adjust different control channels and Option 2 has more flexibilities but with more system overhead. To simply the work it should be good enough to take Option 1 with one general capability to indicate the feature in general for all control channels. But such discussions can be performed under the UE feature list for Rel-13 for plenary meeting.
Proposal 5: Take Option 1 with one general capability to indicate the feature for all control channels per CC.

3 Conclusion

This contribution provides discussions and analysis on the signalling related topics for control channel interference mitigation with proposals as following.
Proposal 1: Follow the decision on Rel-13 CRS-IM WI on how to reuse the CRS assistant information instead of Rel-11, in order to better adapt the general deployment scenarios.

Proposal 2:  Specification change related to RAN2 should be prioritized within core part time frame in Rel-13.

Proposal 3: Without CRS assistant information the UE with capability to mitigate the interference for control channels should be able to still achieve the goal to get much better performance than legacy MMSE-MRC receiver.

Proposal 4: Define control channel interference mitigation as an optional feature for Rel-13 and define UE capability siganling to indicate if such interference mitigation can be supported by the UE or not.
Proposal 5: Take Option 1 with one general capability to indicate the feature for all control channels per CC.
· Option 1: One general capability to indicate the interference mitigation for all control channels per CC.

· Option 2: Separated capabilities to indicate the interference mitigation for each control channels per CC.
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