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1. Introduction
In RAN4 #78, all technical issues for CRS-IM performance work were resolved and corresponding CRs were approved. Also, WI was officially completed in RAN #71. However, there are still one pending issue related to UE capability for CRS-IM receiver. Open issues are
· Whether CRS-IM capability for non-TM10 TMs are defined as per-UE or per-CC capability

· Whether non-TM10 CRS-IM is defined as mandatory or optional feature in Rel-13?

· Whether TM10 CRS-IM is defined as mandatory or optional feature in Rel-13?

In this contribution, we provide our view on UE capability for CRS-IM receiver.  
2. Discussion
2.1. Capability signaling for non-TM10 TMs
RAN4 had already discussed how capability signaling for CRS-IM receiver can be specified with following options on the table. 
· Option 1: Reuse FeICIC capability signaling

· Option 2: Specify a new capability signaling for CRS-IM indicating CRS-IM capability on at least one CC, without the information of supported CCs.

· Option 3: Specify a new capability signaling with per-CC granularity

In RAN4 #77 discussion, most companies supported option 2 and following agreements were captured in in chairman’s note. 
A new UE capability signaling will be introduced indicating CRS-IM capability on at least one CC, without the information of supported CCs, if the feature is not mandatory.
Observation 1. RAN4 already agreed on per-UE capability signaling for CRS-IM receiver. 

For TM10, RAN4 approved an LS to RAN2 [1] to define separate CRS-IM capability for TM10. In the LS, it is clearly indicated that UE capability should be defined as per-UE capability. 
In RAN4 performance requirements discussion on CRS-IM for homogenous networks [LTE_CRSIM-Perf], significant differences of TM10 CRS-IM RX implementation have been found comparing to non-TM10 CRS-IM RX. 

RAN4 kindly ask RAN2 to introduce TM10 UE CRS-IM capability report signalling. TM10 UE capability signalling indicates TM10 CRS-IM support on at least one CC.

Based on RAN’s input, RAN2 introduced a new capability signalling for CRS-IM for TM10 [2]. In the CR, 1 bit capability signalling indicating CRS-IM support in TM10 is defined as below. 

crs-InterfMitigationTM10-r13

The field defines whether the UE supports CRS interference mitigation in transmission mode 10.

Observation 2. For TM10 CRS-IM capability, RAN2 already approved CR to introduce per-UE capability based on RAN4 input. 

For CRS-IM capability for non-TM10 TMs, it would be desirable to stick to existing agreement and specify capability that aligns with TM10 CRS-IM capability. 
Proposal 1. Specify a new per-UE capability signaling for CRS-IM for non-TM10 TMs indicating CRS-IM capability on at least one CC. 

2.2. Optionality of TM10 CRS-IM
RAN4 agreed to specify separate capability signaling for CRS-IM for TM10. The decision was made based on the understanding that CRS-IM support for TM10 and non-TM10 requires different modem hardware complexity. Considering that TM10 is already optional feature, it would be natural to specify CRS-IM support for TM10 as optional feature from Rel-13. 
Proposal 2. Specify CRS-IM support for TM10 as optional feature in Rel-13. 

2.3. Optionality of non-TM10 CRS-IM

For non-TM10 TMs, companies provided different view on whether CRS-IM can be specified as mandatory or optional feature in Rel-13. Argument supporting mandatory CRS-IM capability is that CRS-IM in FeICIC is mandatory from Rel-11 UE and thus Rel-13 UE can support CRS-IM in homogeneous network with negligible increase in modem complexity. However, we would like to point out that CRS-IM operation in FeICIC network is specified only for ABS (almost blanking subframe) subframes and there was no performance requirement in non-ABS subframes. UE cannot simply reuse CRS-IM design for FeICIC in homogeneous network since interference condition could be completely different between two network deployments. Other issue to consider in UE design is feature concurrency. With more and more optional features are introduced in LTE, concurrent support of multiple features is always challenging in UE implementation. It would be desirable to allow UE to select different feature combinations that can provide best performance-complexity tradeoff depending on interference and traffic condition. 
Proposal 3. Specify CRS-IM support for non-TM10 as optional feature in Rel-13. 

3. Conclusions

In this contribution, we provided our view on UE capability for CRS-IM receiver.  Our observations and proposals are
Observation 1. RAN4 already agreed on per-UE capability signaling for CRS-IM receiver. 

Observation 2. For TM10 CRS-IM capability, RAN2 already approved CR to introduce per-UE capability based on RAN4 input. 

Proposal 1. Specify a new per-UE capability signaling for CRS-IM for non-TM10 TMs indicating CRS-IM capability on at least one CC. 

Proposal 2. Specify CRS-IM support for TM10 as optional feature in Rel-13. 

Proposal 3. Specify CRS-IM support for non-TM10 as optional feature in Rel-13. 
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