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1. Introduction
The discussion on UE capabilities for dual connectivity was started in the RAN4#71 AH meeting in [1]. In order to progress the work a WF to analyze this issue was endorsed in [2]. The discussion continued in RAN#72 and a WF was agreed in [4], however, there was no final conclusion on this topic.

In this paper we further elaborate on this issue. 
2. Discussion

An initial analysis on the UE capabilities was presented in [1]. Several options were listed, among which having separate capabilities for sync and async operations and dual connectivity support per band combination. As no agreement could be reached even in RAN4#72, a WF on what should be further investigated was agreed in [4].
In [5] we discussed UE capabilities for dual connectivity and 3 proposals were made(also listed below for convenience:
Proposals from [5]:

Proposal 1-[5]: Define different UE capabilities for synchronous and asynchronous dual connectivity operations.

Proposal 2-[5]: Define the synchronous and asynchronous capabilities per band combination.

Proposal 3-[5]: Develop the specifications in a generic manner to allow more than one carrier per carrier group.
Proposal 3-5 was not agreeable to the group and the based on the WF agreed in [3] the Rel.12 requirements will be developed for only 1 CC per CG, however, in the UE capability WF agreed in [4] the need for the DC capability to be future proof is listed for investigation. 

Based on [3] it Proposal 1-[5] above is agreed, however, it is not yet agreed to defined the capabilities per band combination or per UE. Based on the deployment scenarios that were discussed in [5] we reiterate the proposal to define the synch/async capabilities per DC configuration:
Proposal 1:  Define the synchronous and asynchronous capabilities per DC combination.
As was also discussed during RAN4#72, the proposal above does not cover all possible future cases. Just a simple UE capability for sync/async would mean that for more than 2 carriers, all carriers can be async or and assigned to any carrier group. We show the shortcomings of such an approach in the following example.
A UE is capable of support dual connectivity for Bands A, B, C. If it would simply indicate async support that would mean that we could have the following arrangements:

1. DC Config 1: CG1:A; CG2:B+C 

2. DC Config 2:  CG1:A+C; CG2:B. 

However, depending on the carrier combinations the UE may support async operation only in Config 1 and not in Config 2. This could happen if the UE supports only synchronous operation of B+C (e.g. B+C are in the same band or transmit UL through the same PA). 
As illustrated above, defining the async capability just per DC combination has certain limitations and will not cover future possible deployment. As such, the DC capability signaling should be developed in such a way as to allow the UE to inform the network which carriers can be grouped in the same carrier group.
Proposal 2: Define the DC capability in such a way as to enable the UE to inform the network which carriers can be grouped in the same carrier group.

The signaling details to support Proposals 1 and 2 should be left up to RAN2.
3. Conclusion
In this paper we further discussed the definition of the dual connectivity capabilities. Based on our analysis we presented the following proposals:

Proposal 1:  Define the synchronous and asynchronous capabilities per DC combination.
Proposal 2: Define the DC capability in such a way as to enable the UE to inform the network which carriers can be grouped in the same carrier group
The signaling details to support these proposals should be left to RAN2.
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