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1 Introduction 
In RAN4#106, an LS on UE signalling for the maximum aggregated bandwidth for FR1 CA was sent to RAN2 asking if an IE for aggregated bandwidth for FR1 CA could be introduced for signalling overhead reduction [1]. In RAN2#123bis, an LS on the CA Aggregated BW capability signaling by the UE was sent to RAN4 with the RAN2’s agreements and questions about whether to introduce aggregated MIMO layers capability, apply BCS5 to NR-DC and include conversion ratio for the new signalling [2]. In this paper, we provide our views on the above questions.
2 Discussion 
2.1 Aggregated MIMO layers capability
In previous RAN4 discussions on the UE maximum aggregated BW capability, the idea of introducing MIMO layers has been discussed as one of factors affecting aggregated BW for FR1 CA band combinations. But it was not captured in [1] since we have already considered to use separated IEs for TDD and FDD aggregated BW separately. For TDD, most of the TDD bands are supporting a maximum MIMO layer of 4 per CC. For FDD, the common case is the maximum MIMO layer per CC is 2. Therefore, taking into account the simplicity of signaling design as much as possible, aggregated MIMO layer capability was not suggested in [1].
Observation 1: Aggregated MIMO layer capability was not suggested in [1] taking into account the simplicity of signaling design.
2.2 Aggregated BW applicability for NR DC
BCS4/BCS5 was originally proposed for NR CA in RAN4. Hence in [1], the request is only for aggregated BW for FR1 NR CA. In SI “Study on band combination handling” in RAN4, the guidelines for BCS4/5 are listed as follows in which BCS4/5 was extended to apply for NR DC. 

	[bookmark: _Toc98485734][bookmark: _Toc106096710]5.5.2	Guidelines for band combination with BCS4/BCS5
The following are the rules for applying BCS4/BCS5 for band combination request:
-	BCS4/BCS5 apply to SUL, NR CA, NR DC and SUL and/or NR CA part of inter-band MR-DC while it does not apply to intra-band MR DC.
-	BCS4/ BCS5 shall be requested together, but BCS5 can’t be reported together with BCS4.
-	If needed, traditional BCSs are allowed for all releases. For a new band combination in Rel-17 and onwards, if BCS4/BCS5 are requested, traditional BCSs are allowed pending on the proponents, the network of the proponents of BCS4/BCS5 is demanded to recognize BCS4/BCS5.



In principle, BCS5 could apply for NR DC. But for NR DC, the aggregated BW capability will span across MCG and SCG, e.g., splitting UE capability between MCG and SCG that requests complicated standardization work of inter-node coordination signalling. Since the IE of aggregated BW targets to be specified in Rel-17 with tight timeline, we propose not to consider applying the max aggregated BW capability for NR DC cases.

Proposal 1: RAN4 suggests not to apply the max aggregated BW capability/IEs for NR DC cases. 

2.3 Conversion ratio for TDD and FDD BW
As agreed in RAN2, the following IE are defined for aggregated BW:
· Total max aggregated BW
· Max aggregated BW for FDD bands
· Max aggregated BW for TDD bands
The question from RAN2 is whether to include the conversion ratio, e.g., 1:2 for TDD BW and FDD BW in the total max aggregated BW signalling.
Firstly, the logic of conversion ratio of TDD to FDD is that for the same BW, the RBs of FDD with 15KHz SCS is about twice compared to TDD with 30kHz, i.e., BW of CC @30KHz SCS : BW of CC@15KHz SCS  = 1:2. Therefore, the SCS of CC is one of factors affecting the UE aggregated BW capability which is related to UE baseband capability. The common way to covert BW to a CC with different SCS is following:
BW of CC @2 µ *15KHz SCS : BW of CC@15KHz SCS =  1 : 2 µ, {µ = 0, 1, 2}
While as in practice, there is no 15KHz SCS and 60KHz SCS for TDD bands, therefore the conversion ratio of TDD BW to FDD BW could be simplified as 1:2.
To analyze the necessity of including conversion ratio, we give an example as follows. The UE signals the supported total aggregated BW = 150MHz, FDD maximum BW = 50Mhz and TDD maximum BW = 100MHz. 15KHz SCS and 30KHz SCS are assumed for FDD and TDD respectively.
As shown in Figure 2.3-1, if the conversion ratio of TDD to FDD, i.e., 1:2, is signalled along with aggregated BW IEs, the supported BWs by UE are the green areas. 
But if the effective total aggregated BW is calculated as Total aggregated BW = FDD BW + TDD BW, i.e., no conversion ratio, then the red areas which are not supported by UE will be wrongly reported to network.


Figure 2.3-1: Example of aggregated BW

Observation 2: The conversion ratio of TDD BW to FDD BW should be included in the UE total aggregated BW capability. Otherwise, the total aggregated BW could not correctly represent UE’s aggregated BW capability.

Proposal 2: The effective total aggregated BW is calculated by the formula: Total aggregated BW = x*FDD BW + TDD BW, where x is the conversion ratio calculated by x = SCS of TDD band /SCS of FDD band.

3 Conclusions
This paper provides the views on RAN2’s LS on the CA Aggregated BW capability signaling. The following observations and proposals were made:

Observation 1: Aggregated MIMO layer capability was not suggested in [1] taking into account the simplicity of signaling design.
Proposal 1: RAN4 suggests not to apply the max aggregated BW capability/IEs for NR DC cases. 

Observation 2: The conversion ratio of TDD BW to FDD BW should be included in the UE total aggregated BW capability. Otherwise, the total aggregated BW could not correctly represent UE’s aggregated BW capability.

Proposal 2: The effective total aggregated BW is calculated by the formula: Total aggregated BW = x*FDD BW + TDD BW, where x is the conversion ratio calculated by x = SCS of TDD band /SCS of FDD band.
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