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1.  Introduction
This paper is intended to clarify how features are configured in a UE supporting non-collocated CA/DC (Type-2/3).
2.  Background and Proposal
For smartphone implementations for CA/DC with non-collocated BSs, Type-2/3 have been proposed and discussed for Band 42 and n77/n78. But it is quite likely that, for NR-CA in n77/n78, there are operators who don’t need non-collocated CA/DC function. Even in Japan (or Korea?), there might be cases where non-collocated BSs are not likely due to sparse BS deployment.
[Observation-1] In n77/n78 CA, there are operators who won’t need non-collocated operation.
In these cases, switching to Type-1 is a desirable solution from performance standpoint but it seems the capability has not been clearly addressed so far.
2.1 　Type-2
[bookmark: _Hlk130993738]Type-2 is understood that 4 RF chains of Type-1 UE are divided into 2x2 chains and each set of 2 RF chains can be optimized in gain/timing for receiving one of the CCs involved. But in return, 4 layer operation per CC is not feasible as far as Type-2 is configured in the UE.
For this case, it does not seem difficult for a UE to switch between Type-1 and Type-2 and it is desirable for a BS to configure a UE with Type-1 or Type-2 depending on its non-collocated situation. Thus, it is proposed:
[Proposal-1] A UE supporting Type-2 shall support a function to switch between Type-1 and Type-2 based on a request from a BS.
Given that a legacy BS does not know Type-2 mode:
[Proposal-2] Type-1 shall be default when no request comes from a BS.

2.2 　Type-3
Type-3 UE assumes 4 chains at least in antennae and the first LNA(s) common to 2CCs but 2/4 chains (Type-3a/3b) are branched to feed to 4 + 2/4 succeeding RF and demodulators of two CCs of interest. Per CC gain control can partially be achieved but it seems timing relation has to be common for two CCs, judging from MRTD requirement border set close to CP, not 33us in Type-2.
At present, Type-3a is designated for EN-DC only while Type-1 can be for both EN-DC and NR-CA so there would be motivation to switch to Type-1. From RF configuration point of view, it is not difficult to go back to Type-1 with turning off the additional circuit blocks. On the relation between Type-1 and Type-3, the same proposals in Type-2 can be applied, with the Type-1 as default [Prop-2].
[bookmark: _Hlk131416716][Proposal-3] For a UE supporting Type-3, the same requirements as Type-2 are to be applied in terms of [Proposal-1/2].
In addition, as mentioned in [1], switching between Type-3 and Type-2 seems feasible purely from RF hardware standpoint. Clarification is required whether it is feasible or to be supported.
[Proposal-4] For a UE supporting Type-3, clarification is required to reconfigure to Type-2 or not.

2.3 　Impacts foreseen
Depending on the outcomes of 2.1/2.2, the structure of UE capability and RRC signalling will be affected. For example, an endorsed R4 CR [2] sounds like “UE capability” but this might be changed to UE configuration requested by a BS and the UE capability mentioned above becomes a prerequisite for the configuration. We also have to take care of a LS to be sent to RAN2 for necessary IEs/capabilities.
[bookmark: _Hlk131427373][Proposal-5] Care must be taken for necessary IEs/capabilities to be written in RAN4 or requested to RAN2.
[bookmark: _Hlk118096813]
3. Conclusion
This paper considers how Type-2/3 are configured in relation to Type-1. Observation/proposals are:
[Observation-1] In n77/n78 CA, there are operators who won’t need non-collocated operation.
[Proposal-1] A UE supporting Type-2 shall support a function to switch between Type-1 and Type-2 based on a request from a BS.
[Proposal-2] Type-1 shall be default when no request comes from a BS.
[Proposal-3] For a UE supporting Type-3, the same requirements as Type-2 are to be applied in terms of [Proposal-1/2].
[Proposal-4] For a UE supporting Type-3, clarification is required to reconfigure to Type-2 or not.
[Proposal-5] Care must be taken for necessary IEs/capabilities to be written in RAN4 or requested to RAN2.
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