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1	Introduction
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]In this paper, we discuss the CA aggregated bandwidth capability based on RAN4 LS [1], and provide our views on the remaining issues based on the previous RAN2 agreements and the RAN4 LS.
2	Discussion
In RAN2#123bis, there are following agreements on aggregated bandwidth.
	· Endorse the running CRs in R2-2309983 and R2-2309984 with the understanding that MIMO-signalling is FFS.
· Send an LS to RAN4 asking for their view on MIMO signalling, ask them about applicability to NR-DC, indicate the RAN2 intended value ranges (see QC paper below), also ask RAN4 about the formula in P2 in the QC paper below.
· RAN2 understands that if the UE supports only for BCS5 for a BC (no legacy BCSs), but the gNB does not, it means that the UE cannot be configured with any of those BCs or their fallbacks.
· The value ranges in P1 of R2-2309985 is assumed and we will indicate this to RAN4 in the LS
· Ask RAN4 about the formula in P2.


[bookmark: _Hlk159144483]In [1], RAN4 provided their feedback based on the questions in RAN2 LS[2]. First, it was confirmed that from RAN4 perspective, the RAN4 term aggregated bandwidth is RF bandwidth. On the condition that different CC bandwidth combinations are supported for FR1 inter-band CA, in order to save signaling overhead, it was already agreed to introduce a total aggregated bandwidth capability in perBC level. 
During the discussion in RAN2#123bis, some companies are interested to consider a similar aggregated MIMO layer capability in perBC level. However, MIMO layer is not just related to RF capability, but also related to baseband capability. For example, there are following cases:
Case1: CC1: 100MHz 4MIMO; CC2: 20MHz 2MIMO;
Case2: CC1: 20MHz 4MIMO; CC2: 100MHz 2MIMO;
In the above example, the aggregated RF bandwidth is 120MHz and aggregated MIMO layer is 6, but different baseband capability is needed between the two cases. When different bandwidth is allocated for a CC with the same MIMO layer, the required baseband processing resource is also different.
Besides, it was also confirmed by RAN4 that from RF perspective, the aggregated MIMO layers cannot be always shared between different bands. Therefore, we propose to follow the RAN4’s suggestion that we do not introduce aggregated MIMO layer capability.
Proposal 1: Not to introduce Aggregated MIMO layer capability, following RAN4’s suggestion.  
During previous meeting, some company also mentioned to consider the impact of SCS when calculating aggregated bandwidth capability. A formula with scaling factor was discussed but there is no consensus in RAN2 on the validation. We understand the scaling factor brought by SCS is also not related to RF capability, but related to baseband capability. In the RAN4 LS[1], it was called “aggregated baseband capability”. First, it should be noted that there is no such terminology of baseband bandwidth defined in RAN4 specs. We also think this is not a real requirement raised by RAN4 considering it is out of RAN4’s territory. Besides, the pre-condition of such capability assumed by RAN4 is that the same modulation order and MIMO layers are supported for all the carriers. However, such assumption cannot be made easily in realistic cases. Considering the cost and performance, as well as the limitation of RF design, the supported MIMO layers are not expected to be distributed equally among carriers. If we look at the two cases above for proposal 1, the aggregated baseband bandwidth doesn’t help on signaling overhead, and the issue still exists when the CC1 and CC2 have different MIMO layers.
Observation 1: It is not realistic to assume same modulation order and MIMO layers are supported for all the carriers.   
In addition, although from the UE side, there is indeed an upper limitation on the baseband capability, how to evaluate the baseband capability highly depends on UE implementation. It may not be reflected accurately by a specific formula. That’s why we have a flexible capability reporting mechanism for each component carriers in a band combination since Rel-15. In our view, we must be careful on the feasibility if something new is introduced in such a late stage of Rel-18. We consider it not a small enhancement, but bring a big change on the current capability reporting mechanism. 
Observation 2: How to evaluate the baseband capability depends on UE implementation.
Based on the analysis above, we propose to focus on the initial requirement from RAN4 on aggregated RF bandwidth, and not to touch the definition on aggregated baseband bandwidth, i.e. not to introduce different scaling factors brought by SCS.   
Proposal 2: Only aggregated RF bandwidth is considered. Not to introduce scaling factors brought by SCS when calculating aggregated bandwidth.
3	Conclusion
In this contribution, we have following observations and proposals:
Observation 1: It is not realistic to assume same modulation order and MIMO layers are supported for all the carriers.  
Observation 2: How to evaluate the baseband capability depends on UE implementation.
Proposal 1: Not to introduce aggregated MIMO layer capability, following RAN4’s suggestion.  
Proposal 2: Only aggregated RF bandwidth is considered. Not to introduce scaling factors brought by SCS when calculating aggregated bandwidth.
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