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1
Introduction
RAN2 started discussing the details of the feICIC RRC signalling in RAN2#79 (see e.g. [1]

 REF _Ref332048973 \r \h 
[2]

 REF _Ref332048974 \r \h 
[3]), with multiple companies expressing their views. The e-mail discussion 78#48 [4] was also organized to finalize agreements and to produce a RRC Stage 3 CR for Rel-11 feICIC. However, there are still some things like UE capabilities to discuss for finalization of Rel-11 feICIC.
2
Remaining issues for feICIC completion 

2.1 
Stage 3 details for feICIC signalling 
The (draft) conclusions of the e-mail discussion 78#48 [4] were as follows:

· RAN2 specification will specify that the received CRS assistant information over RRC will be passed to the physical layer. RAN2 may make reference to the relevant RAN4 specification in the future.
· CRS cancellation can be applied to pattern1, pattern 2 and one of pattern 3 corresponding to ABS. RAN2 needs to specify that the UE shall not perform CRS IC on the pattern 3-2, while the UE may apply CRS cancellation to pattern 3-1.
· At least for the aggressor cells with colliding CRS, RAN2 needs to specify that the UE assumes that the assistance information are provided only for aggressor cells that are utilizing ABS during the subframes indicated by UE measurement restrictions. For the aggressor cells with non-colliding CRS, further discussion is needed.

· The CRS assistant data is included in RadioResourceConfigDedicated IE.

· Detection of UE interference condition at handover can use existing inter-node signalling, and is left to eNB implementation.
While these close most of the open issues, the following were still open question after the e-mail discussion:
1. How should the non-colliding CRS cases be treated: Can the assistance information be provided for cells for which CRS are not colliding with the serving cell?

2. How to make the reference between the RAN2 and RAN4 specifications? 

3. What is assumed of each pattern: Is CRS IC applied for each and every measurement restriction pattern?
4. How are UE capabilities defined for feICIC?

5. Assistance information for MIB/SIB1 reception: RAN1 has sent two LSs to request RAN2 to consider some assistance information for aiding reception of MIB/SIB1 under 9 dB CRE. This should be discussed in RAN2 once the LSs are treated.
For each of these issues, we provide our preferences below:
1. Since, according to the decision in [4], the information will anyway be provided for aggressor cells with colliding CRS, it should be possible to provide assistance data for any aggressor cell: For non-colliding cases, the assistance information is still valid for assisting in demodulation. From both eNB and UE perspective, being able to provide the information in the same context for all aggressor cells seems the simplest option. The UE will then determine from the assistance information which of the cells are colliding with the measured cell. Note also that as per RAN1 decisions, if the assistance information is not provided, the UE is not required to support larger CRE than 6 dB.
2. This should be a simple matter: The presence of assistance signalling should indicate the UE requirements in case the UE supports Rel-11 feICIC.

3. We assume the CRS IC is applied for all measurements that are based on CRS, i.e. all of the patterns, just as indicated in the e-mail discussion. As agreed in the e-mail discussion, for the CSI patterns, CRS IC should only be applicable for one of the patterns, namely the pattern 3-1. Whether the UE is required to apply the CRS IC for the pattern 3-1 doesn’t necessarily need to be specified as long as the RAN4 performance requirements are met. 
4. The UE capabilities are considered more in details in the next section.
5. We have provided a contribution considering these matters in [5].
Based on these, we make the following proposal:
Proposal 1: It should be possible to provide feICIC assistance information for cells with both colliding and non-colliding CRS.
2.2 
 UE capabilities for feICIC
The UE capabilities for feICIC have been touched slightly in the previous RAN2 meeting, where the following decisions were made [6]:

	Agreements
1
The CRS assistance information is provided to the UE via dedicated RRC signalling. New IE for CRS assistance information should be considered.

2
The network can only provide the CRS assistance information to the UEs who are capable of CRS interference handling. Therefore, the UE will have to provide a corresponding capability.


Hence, a UE capability should be provided at least for the basic features of the Rel-11 feICIC, namely, the following:

· Support of up to 9 dB CRE 

· CRS interference cancellation capability

Additionally, as also discussed in [5], it might be reasonable to also define the other cancellation capabilities of the UE, e.g. the PBCH cancellation capability. Additionally, the discussion in RAN4 has been considering the potential for UE PSS/SSS cancellation receivers but not yet made a definite conclusion on whether those should be under a UE capability. Therefore, we think it would be good to start the discussion on the following capability issues:

· Should the Rel-11 feICIC be optional or mandatory?

· Should there be more than one capability indication (or FGI) for feICIC?

· Should the UE cancellation receivers for feICIC be categorized under UE capabilities?

Proposal 2: RAN2 should discuss and decide how to define the UE capabilities for feICIC.
Proposal 3: feICIC should be an optional feature.

Proposal 4: The support of PBCH cancellation could be an optional capability, indicating that UE is able to receive PBCH under 9 dB CRE without assistance information.
3
Conclusion

The following proposals were made in this contribution:
Proposal 1: It should be possible to provide feICIC assistance information for cells with both colliding and non-colliding CRS.

Proposal 2: RAN2 should discuss and decide how to define the UE capabilities for feICIC.

Proposal 3: feICIC should be an optional feature.

Proposal 4: The support of PBCH cancellation could be an optional capability, indicating that UE is able to receive PBCH under 9 dB CRE without assistance information.
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