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Introduction
The support for 3DL CA on a UE and the need to ensure fallback to 2DL was extensively discussed during RAN4#70. Two issues are under consideration

1. The support of the fallback 2DL combinations

2. The support of at least the bandwidth combinations specified for the 3DL CA bandwidth combination set
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Discussion
2.1.
Support for 2DL combinations
RAN has previously agreed in [1] that a 3DL capable UE also needs to support all the constituent 2DL combinations. A UE supporting CA_x_y_z also needs to support CA_x_y, CA_y_z and CA_x_z. 

In [2] and [5], it was proposed that for each band combination, the UE should be required to support all possible CA combination fallback modes. The same was proposed as part of the way forward in [7]. Concerns on this proposal have not been raised.

Proposal 1: A UE supporting a specific 3DL combination is required to support all possible 2DL CA combination fallback modes.
2.2.
Support for 2DL bandwidth combinations

It was proposed in [2] to add provisions in TS36.101 to ensure fall-back from 3DL to 2DL mode. This was reiterated in the WF in [6]. While this is indeed needed, it is also required to mandate UEs supporting 3DL CA to also support the corresponding channel bandwidth combinations to allow to fall-back to 2DL, as proposed in [3], [4], [5] and [7].

From a network perspective, if the channel bandwidth necessary to fall-back to the 2DL fallback mode is not supported, the carrier cannot be deconfigured to fall-back to 2DL as this would mean an RRC reconfiguration to a band combination unsupported by the UE. To keep the UE in the network, either:
1. the UE remains configured in 3DL.

2. the UE is reconfigured with 1DL

Alternative 1 would imply that the network will not send any data in the deactivated carrier, which may not be optimal in terms of resource efficiency if the carrier remains inactive for a long period of time. Falling back to 1DL is a possibility but the benefit of CA will be lost. 
A 3DL capable UE is expected to also support 2DL and therefore should not impose any impact to require a 3DL capable UE to also support the corresponding channel bandwidth combinations in the 2DL fall-back modes.
Proposal 2: A UE supporting a specific 3DL combination set is required to support the corresponding channel bandwidth combinations in the 2DL fall-back mode.

2.2.
How to reflect the “required fall-back” in the 3GPP specifications

The RF and performance requirements for specific CA combinations as well as the supported channel bandwidth combinations are specified in TS 36.101. In particular, for compatibility between 3DL CA and the fallback modes, all the constituent 2DL combinations need to be added in the specifications. For each 2DL combination, it is also needed to add at least all the corresponding bandwidth combinations as supported by the 3DL mode. This is already a common understanding in RAN4.

However, it is not enough by only including requirements for the fallback modes. It needs to also be mandated for a UE supporting 3DL to support the constituent 2DL as well as bandwidth combinations, as per proposal 1 and proposal 2. As “support” is part of the UE capabilities, modifications are needed in TS36.306. 
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Proposal
To ensure compatibility between 3DL CA and the 2DL fall-back modes, the following is proposed:
Proposal 1: A UE supporting a specific 3DL combination is required to support all possible 2DL CA combination fallback modes.
Proposal 2: A UE supporting a specific 3DL combination set is required to support the corresponding channel bandwidth combinations in the 2DL fall-back mode.
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