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In RAN4#78bis, how to define UE capability for CRS-IM was discussed, but there is no conclusion. There are two main alternatives, one is to use “1” bit to indicate UE support CRS-IM or not for at least one component carrier, and another alternative is to provide the number of CCs information in the CRS-IM capability. The main concern for the second option is on how to design the CRS-IM capability including the number of CC information in an efficient way. In this contribution, we provide some signaling alternatives for the group discussion. 
Considerations on the UE CRS-IM capability 
Option 1: Reuse NAICs capability signaling structure
CRS-IM is very similar to NAICs; one straightforward solution is to reuse signaling structure of NAICs into the CRS-IM capability. NAICS capability signaling is defined as combination of per-UE and per-band combination capability
· Per-UE capability
· NAICS-Capability-Entry-r12
· numberOfNAICSCapableCC-r12
· numberOfAggregatedPRB-r12
· NAICS-Capability-List-r12 : list of up to 8 NAICS-Capability-Entry-r12
· Per-band combination
· supportedNAICS-2CRS-AP-r12 : bitmap for entries in NAICS-Capability-List-r12 that is supported for this band combination
Similarity, we can add the corresponding CRS-IM capability as:
· Per-UE capability
· CRSIM-Capability-Entry-r13
· numberOfCRSIMCapableCC-r13
· numberOfAggregatedPRB-r13
· CRSIM-Capability-List-r13 : list of up to 8 CRSIM-Capability-Entry-r13
· Per-band combination
· supportedCRSIM-2CRS-AP-r13 : bitmap for entries in CRSIM-Capability-List-r13 that is supported for this band combination
With this option, UE can provide full information for the CRS-IM capability, but the overhead may be large. It is up to RAN2 decision on how to treat the overhead issue. 
Option 2: Report the number of CCs information per-band combination
In this option, for each band combination, the number of CRS-IM Capable CC is reported. The signaling can be looked like:
· Per-band combination
· numberOfAggregatedPRB -r13: indicate the maximum number of aggregated PRBs which UE support CRS-IM with the restriction that CRS-IM is only supported over the full carrier bandwidth. 
For example, assume UE supports 3CCs (CC1, CC2, CC3) and the bandwidth for them is (100PRBs, 50PRBs, 50PRBs), respectively. Further assume UE sets numberOfAggregatedPRB -r13= 100. It  means UE can support CRS-IM up to 100 PRBs. More specifically, UE can support the following cases:
Case 1: 	Perform CRS-IM on CC2 and CC3 (Note: the aggregated PRBs of CC2 and CC3 is equal to 100 PRBs)
Case 2: 	Perform CRS-IM on CC1 (Note: The aggregated PRBs of CC1 is equal to 100 PRBs)
Case 3: 	Perform CRS-IM on CC2 or CC3 (Note: The aggregated PRBs of CC2 or CC3 is less than 100)
In this option, we don’t need to have per-UE capability signaling and the exact number of CRS-IM capable CCs.   
Option 3: Report the capability per-CC
In this option, the UE indicates the CRS-IM capability per CC, which is similar like MIMO capability. In this option, how to share the CRS-IM capability between the CCs can have more discussion. 
Conclusion
In this paper, several options are proposed for the UE CRS-IM capability signaling. Three options are discussed:
Option 1: Reuse the structure of NAICs
Option 2: Report the number of CCs per-band combination
Option 3: Report the capability per-CC
The group can refer to these options when the UE CRS-IM capability signaling is discussed. 
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