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1 Introduction

In the previous RAN4 meeting, two contribution [1][2] had triggered discussion on the CRS-IC behavior and capability signaling issues for CRS-IM receiver, and some agreements and open issues were captured in WF[3]. Based on previous discussion, we would like to more analysis on the open issues and provide our preference, in this contribution.
2 Background
Based on the previous discussion, there were agreements in [3] that:

· Reuse “CRS-AssistanceInfo-r11” as required assistance information (triggering signaling) for CRS-IM. RAN2 could discuss the extension to Scell if needed.

· CRS-IC can be applied to all subframes.

With respect to the UE capability signaling reporting, WF [3] encouraged companies to provide more inputs based on the following options:
· Option 1: Not define new UE capability signaling and reuse the R.11 crs-InterfHandle signaling to imply the R.13 CRS-IM capability 

· Option 2: Define new UE capability signaling including information on the number of supported CCs for R.13 CRS-IM UE.

· Option 3: Define new UE capability signaling indicating CRS-IM support on at least one serving cell

With respect to CRS assistance information, LS [4] provided some proposals on how to introduce further clarification in TS36.331, but not approved, which are:

· Firstly, RAN4 would like RAN2 to specify the IE “neighCellsCRS-info” for primary frequency as well as for the secondary frequencie(s) supported by the UE capable of CA in Rel-13. 

· Secondly, under the Rel-13 WI on CRS-IM, the UE performance requirements are being defined assumed CRS interference mitigation can be applied on the received subframes without the above subframe restrictions under the condition that the IE “neighCellsCRS-Info” is provided to the UE. Therefore RAN4 would like RAN2 to check whether the current IE “neighCellsCRS-Info” is complied with the new UE behaviour assumed in the UE performance requirements being defined in Rel-13. 

In the following section, we will provide our analysis on the overall signaling issues for CRS-IM receiver, including both UE capability reporting and CRS-assistance-info.
3 Discussion
As we know, the eNB behavior to provide CRS-assistance-info would be related to the UE capability reporting, for example, if UE could explicitly indicate which CC the CRS-IM would be performed, the eNB could provide the CRS-assistance-info exactly on certain CCs.
So, in this section, we would like to discuss the overall solutions for both capability and CRS-assistance-info. After analysis, here are there typical solutions based on different signaling reporting: 
· Solution 1. 

· Not define new UE capability signaling for CRS-IM, the CRS-IM test cases would be used for CRS-IM capability UE, Similar with type-A receiver
· Not extend CRS-assistance-info to Scell
· eNB behavior: Depending on eNB implementation whether to send the CRS-assistance-info 
· Solution 2. 

· Define new UE capability signaling indicate CRS-IM capability on at least one CC. 

· Not extend CRS-assistance-info to Scell 

· eNB behavior: eNB is expected to provide CRS-assistance-info on PCell with UE capability reported.
· Solution 3. 

· Define new UE capability signaling indicate CRS-IM capability including the number of supported CCs 
· Extend CRS-assistance-info to Scell. 

· eNB behavior: depending on eNB implementation, whether to send CRS-assistance-info on Pcell or Scell
With respect to above solutions, we would like to clarify that:

· With respect to eNB implementation, what we trying to avoid is that eNB blindly send many RRC signaling to UE but UE never use them. So, there would be a principle that 
· From eNB point of view, It would be always depending on eNB implementation whether to send CRS-assistance-info to UE, no matter whether the CRS-assistance-info is extended to Scell or not and which kinds of UE capability is indicated.
· From UE point of view, it should be realized that the CRS-assistance-info might be absent even the capability is reported, and CRS_IM receiver would be performed without CRS-assistance-info depending on UE implementation.
· With respect to solution 3, there is an issue how to indicate the exact CRS-IM capability on how many carriers. 
· Similar issue happened for R.12 NAICS, and finally the NAICS capability is organized as band-specific considering support bandwidth, layer number and so on. 
· It’s not necessary to have so complex signaling design as NAICS, for example, we could just indicate how many CC the CRS-IM could handle, based on the assumptions of 4RX, 20MHz bandwidth.

· Usually, in real network, the second interference cell is too weak to be handle, so we would like to suggest if UE indicate capability more than 1 CC, it should be based on the assumptions of 1-cell CRS-IC in each CC 

· During three solutions, solution 1 means not involving any new signaling or changing. Solution 3 might involve much discussion on the understanding on exact UE capability on different CC such as what happened in NAICS. So Solution 2 would be a better good solution for compromise.

Based on the above analysis, we propose that:
Proposal 1: RAN4 adopts option 2 for CRS-IM capability and signaling issues from following three options
· Option 1:

· Not define new UE capability signaling for CRS-IM

· Not extend CRS-assistance-info to Scell. 

· Option 2. 

· Define new UE capability signaling indicate CRS-IM capability on at least one CC. 

· Not extend CRS-assistance-info to Scell. 

· Option 3. 

· Define new UE capability signaling indicate CRS-IM capability including the number of supported CCs 

· Extend CRS-assistance-info to Scell. 
Proposal 2: It’s common understanding in RAN4 on the UE and eNB behavior that:

· It would be always depending on eNB implementation whether to send CRS-assistance-info to UE, even with CRS-IM capability reported
· UE should realize that the CRS-assistance-info might be absent even the capability signal is reported, and CRS-IM receiver may be performed without CRS-assistance-info depending on UE implementation
Proposal 3: If UE capability signaling contains the information on the number of supported CC, the following assumptions should be followed:

· The CRS-IM capability is based on 4RX, 20MHz bandwidth.

· The CRS-IMI capability is based on 1-cell CRS-IC if multiple CC is supported.
4 Conclusion
This contribution discusses the overall solutions on UE capability and CRS-assistance-info. Based on discussion, we propose that:

Proposal 1: It’s suggested for RAN4 adopt option 2 for CRS-IM capability and signaling issues from following three options

· Option 1:

· Not define new UE capability signaling for CRS-IM

· Not extend CRS-assistance-info to Scell. 

· Option 2. 

· Define new UE capability signaling indicate CRS-IM capability on at least one CC. 

· Not extend CRS-assistance-info to Scell. 

· Option 3. 

· Define new UE capability signaling indicate CRS-IM capability including the number of supported CCs 

· Extend CRS-assistance-info to Scell. 
Proposal 2: It’s common understanding in RAN4 on the UE and eNB behavior that:

· It would be always depending on eNB implementation whether to send CRS-assistance-info to UE, even with CRS-IM capability reported

· UE should realize that the CRS-assistance-info might be absent even the capability signal is reported, and CRS-IM receiver may be performed without CRS-assistance-info depending on UE implementation

Proposal 3: If UE capability signaling contains the information on the number of supported CC, the following assumptions should be followed:

· The CRS-IM capability is based on 4RX, 20MHz bandwidth.

· The CRS-IMI capability is based on 1-cell CRS-IC if multiple CC is supported.
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