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1
Introduction
An LS including questions on the fallback modes from RAN2 was received at RAN4#73 [1]. A response was proposed in [2]. However, the LS was not sent. In this document, we discuss the different questions and propose answers according to our understanding on the fallback modes.
2 
Discussion
We understand fallback as the release of one or more SCells (component carriers) from a CA configuration, by means of a radio resource reconfiguration message.
Following we discuss the different issues included in [1] and propose answers from RAN4.
Issue 1: 
Question from RAN2: The RAN4 LS uses the terms “lower order DL band combination” and “upper order DL band combination”. Are these terms defined in RAN4 specifications, so that we can refer to that definition in our specification?
The terms are included in 36.101; however, there is no definition under the “definition” chapter in such document. Thus, we propose to answer as follows.

Proposed answer: RAN4 has not included definitions of the terms mentioned above in any of the RAN4 specifications

Issue 2:
Question from RAN2: Concern was raised in RAN2 on potential fall-back requirements from intra-band DL CA band combinations, and RAN2 would like to have some RAN4 guidance. As an example, for 3 DL intra-band contiguous band combination, is it possible to release the “middle” SCell of the 3 carriers/cells, and would that change the band combination from “contiguous” to “non-contiguous (e.g. from “Class D” to “Class A + Class A”)?
In our understanding, the concept of fallback mode is introduced to ensure that a UE configured in a DL CA mode of N carrier, for example N=3 for 3DL CA, can fall to a lower order of CA, 2DL in the previous example, and not be forced to go to single carrier operation. However, the fallback should not include additional hardware requirements for UEs. In the example included in the LS of a Class D UE, the fall-back can be ensured by supporting either Class C or Class A+Class A. A UE supporting 3DL intra-band contiguous CA (Class D) will, with the same hardware, support 2DL intra-band CA (Class C). On the other hand, if the same UE supports 2DL NC intra-band CA (Class A+Class A), the hardware may be different to the necessary for 3DL intra-band contiguous CA. More specifically, a single receiver can be used to support 3DL intra-band contiguous CA while a dual receiver may be needed to support 2DL non-contiguous intra-band CA. Note that a UE indicating support for NC CA in a specific band must support any possible carrier separation larger that the nominal spacing within the band and thus support of Class A+Class A in the example above, this implies that the UE supports not only the release of the middle carrier to fall back from Class D to Class A+Class A but also the configuration of 2 carriers at the lowest and highest frequencies of the operating band.
Proposed answer: RAN4 understands that a UE supporting intra-band contiguous CA needs to ensure that it can fall-back to intra-band contiguous CA of lower number of CCs. However, it is not required to fall-back to non-contiguous CA. For example, a UE supporting CA_41D is required to fall-back to CA_41C. However, it can (but is not mandated) fall-back to CA_41A-41A.

Issue 3: 
Question from RAN2: In the LS, RAN4 indicates that UE shall for each “lower order DL combinations” support at least the same bandwidth combinations (for the concerned bands) as supported for the “upper order DL band combinations. RAN2 wonders whether RAN4 assumes that also for other band combination capabilities (maximum number of CSI processes, number of supported layers for spatial multiplexing (MIMO), support of  multiple timing advances, support of  simultaneous reception and transmission on different bands, need for measurement gaps for inter-frequency/RAT measurements), UE is required not to “downgrade” its capabilities for the lower-order DL combinations”.

Our view is that a UE should support, as minimum, the same capabilities when it falls from N DL CA to (N-1) DL CA.  Recognizing that more advanced capabilities are more difficult to maintain when supporting higher order of CA, it should also be possible for UEs to support enhanced capabilities for lower order of CA. For example, a UE may support 4MIMO layers in a 2DL inter-band CA of Band A+Band B but not in a 3DL CA configuration involving those bands, Band A+Band B+Band C. In another example, where the UE supports  4MIMO layers in a 3DL CA inter-band CA of Band A+Band B+Band C, this should also support 4MIMO layers in a 2DL CA inter-band CA of Band A+Band B, Band A+Band C and Band B+Band C.

Proposed answer: RAN4 understanding is that a UE falling to a lower order DL combination will support at least the same capabilities. However, it can also support enhanced capabilities (for example, it can support higher number of MIMO layers for 2DL CA compared to 3DL CA)

Issue 4:
Question from RAN2: RAN2 would also like to understand whether the same requirements as for DL CA fall-back apply for UL CA fall-back.

UL CA has been  added recently in the 3GPP specifications, specifically 2UL. For these combinations, fallback to single UL is required. Higher order of UL CA has not been discussed, yet, but the same rules can be assumed.
Proposed answer: The same rules as for DL CA apply to UL CA. RAN4 would like to ask RAN2 to also reflect UL CA fall-back in their specifications.
3
Conclusion
In this contribution we discuss the answers for the LS on DL CA and support for the lower order DL fall-back modes from RAN2 and propose answers to the questions. A proposed LS response is included in [3]
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