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Discussion and decision
1. Introduction
In this document, we discuss some remaining issues regarding NR MIMO capability structure.
2. Discussion
The current RAN2 agreement is that the MIMO capability is not included in CA band combination signalling [1]. RAN2 however was made aware of additional information regarding UE implementation constraints since the agreement has been made.
RAN4 requested RAN2 to work on UE capability signalling to enable the following in their LS [1]. 

· The UE support of NC CA is conditioned on the frequency separation (gap) between the CCs. This capability may be different for UL NC CA and DL NC CA.

· The MIMO capability for intra-band NC CA may depend on the CC frequency separation supported.

RAN4 also sent another LS indicating their preference to include some form of MIMO layer capability in CA band combination to address possible “constraints on how the number of RF chains can be assigned to different bands” [3]. Two options are mentioned in the LS (with the disclaimer “other options not precluded”).

· Option 1:
Signal the number of MIMO layers per band per CA band combination for the combinations that have constraints

· Option 2: Signal the maximum number of MIMO layers per CA band combination for the combinations that have constraints

We consider that the choice between option 1 and option 2 above should be common for those two use cases. From our point of view, the option 2 gives sufficient information to represent UE implementation constraints for both cases.
Proposal 1:
In each CA band combination, the UE can signal the maximum number of MIMO layers, in case the Baseband Processing Combination cannot properly reflect RF implementation limitations.
For the case the UE limitation is conditional to carrier frequency separation. the UE can indicate the frequency separation condition for the signalled MIMO layer capability.
Proposal 2:
In each intra-band non-contiguous CA band combination, the UE can optionally signal the upper bound of carrier separation below which the signalled MIMO capability is supported
RAN4 also indicated that the UE support for intra-band non-contiguous CA itself is subject to the carrier separation. This would mean that the UE should signal the upper bound of carrier separation for the supported intra-band non-contiguous CA.

Proposal 3:
In each intra-band non-contiguous CA band combination, the UE can signal the upper bound of carrier separation below which the signalled intra-band non-contiguous CA is supported
The following information is not clear in the RAN4 LSs. We propose RAN2 to come to a set of baseline values and ask for RAN4’s confirmation.
·  How many combinations of MIMO capabilities and carrier separation should be signalled per CA band combination

· The value range and step size for the carrier separation
We suggest the following assumptions, and propose the value range and step size for carrier separation further below.
· The maximum system bandwidth = 3GHz

· The minimum bandwidth of a CC the UE shall support = 100MHz

· The minimum gap between CCs the UE shall support = 50MHz
Proposal 4:
Agree on the working assumption that RRC shall support signalling of the UL carrier separation (edge to edge), ranging from 250 MHz to 3000MHz with 100 MHz steps.
Proposal 5:
Agree on the working assumption that RRC shall support signalling of the DL carrier separation (edge to edge), ranging from 250 MHz to 3000MHz with 100 MHz steps.

Proposal 6:
Agree on the working assumption that RRC signalling shall support up to 4 combinations of MIMO capabilities and carrier separation per CA band combination
Proposal 7:
Ask RAN4 to confirm the above working assumptions

3. Conclusion
In this document, we discussed some remaining issues regarding NR MIMO capability structure. Based on the discussion, the following proposals were made.
Proposal 1:
In each CA band combination, the UE can signal the maximum number of MIMO layers, in case the Baseband Processing Combination cannot properly reflect RF implementation limitations.
Proposal 2:
In each intra-band non-contiguous CA band combination, the UE can optimally signal the upper bound of carrier separation below which the signalled MIMO capability is supported
Proposal 3:
In each intra-band non-contiguous CA band combination, the UE can signal the upper bound of carrier separation below which the signalled intra-band non-contiguous CA is supported
Proposal 4:
Agree on the working assumption that RRC shall support signalling of the UL carrier separation (edge to edge), ranging from 250 MHz to 3000MHz with 100 MHz steps.

Proposal 5:
Agree on the working assumption that RRC shall support signalling of the DL carrier separation (edge to edge), ranging from 250 MHz to 3000MHz with 100 MHz steps.

Proposal 6:
Agree on the working assumption that RRC signalling shall support up to 4 combinations of MIMO capabilities and carrier separation per CA band combination
Proposal 7:
Ask RAN4 to confirm the above working assumptions
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