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1. Introduction
In the last RAN4 meetings the Rel.13 capabilities were discussed [1] but consensus could not be reached on some of the features. In this paper we discuss these issues and propose how to finalize the framework. 
2. Discussion
The Rel.13 capabilities for RAN4 features have been discussed in the last RAN4 meetings. An agreement for the capability framework for CRS-IM and CCH-IM features could not be reached so far. Majority of the companies support defining these capabilities per UE with the understanding that if the UE signals the capability it supports the feature at least on one CC. Few companies proposed to define the capabilities per CA combo/per CC meaning that the UE would have to inform the network for each CA combo on which CC it supports this feature and on which CCs it does not. The main reason for this is that the network could potentially use this information to improve the network performance. Below we will show that this proposals presents several drawbacks and ultimately does not serve the purpose it was brought up for.

First of all we would like to point out that these two features require the same assistance data, the information about neighbor cells required to perform CRS interference cancelation. 

If the capability is defined per CA combo/CC then one UE could support multiple combinations of these features for a single combination as shown in Table 1. The x in the table depicts that the feature is supported. Three possible combinations are shown here, however, it could be easily envisioned that the number of combinations can be much higher, especially for combinations with a large number of CCs. 

	
	Combination 1
	Combination 2
	Combination 3

	
	CRS-IM
	CCH-IM
	CRS-IM
	CCH-IM
	CRS-IM
	CCH-IM

	B1
	X
	X
	X
	
	X
	

	B2
	
	X
	X
	
	X
	

	B3
	X
	
	
	X
	
	X

	B4
	
	
	
	X
	
	X


Table 1. Possible combinations of features supported for a single band combinations.

Observation 1. The number of combinations for a single band combinations can be very large, the signaling overhead for all the CA combinations supported by a UE would be extremely high.

For the example in Table 1, since the assistance data for both features is the same, the network would have to configure the assistance data for all the CCs such that the UE can enable the features on any CC in all combinations. However, the network has no knowledge of which Combination is actually used by the UE. For example in B2, the network does not know whether the UE is using CCH-IM as in Combination 2 or CRS-IM as in Combination 1 or 3. The same problem occurs for B1 or B3. Hence, the network would not have enough information to be able to optimize the scheduling algorithms even if such a feature would be implemented. It is clear that this capability signaling framework does not serve the purpose that it was proposed for.
Observation 2. Defining the capabilities per band combination per CC does not help the network in knowing which feature is used on which CC.
In order for the network to obtain information regarding which capability is used on which CC, a different kind of capability framework would be needed.

From the above analysis it is obvious that defining the capability per CA combo per CC will only increase the signaling overhead without any clear benefits at the network side.
Proposal: Define the capability for CRS-IM and CCH-IM per UE.
3. Conclusion
In this paper we discussed how to define the UE capability for CRS-IM and CCH-IM, the Rel.13 features on which consensus has not yet been reached. Based on our analysis the following observations were made:

Observation 1. The number of combinations for a single band combinations can be very large, the signaling overhead for all the CA combinations supported by a UE would be extremely high.

Observation 2. Defining the capabilities per band combination per CC does not help the network in knowing which feature is used on which CC.

Based on these observations we propose the following:
Proposal: Define the capability for CRS-IM and CCH-IM per UE.
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