[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk2178737]3GPP TSG RAN WG4 Meeting #110	R4-2400266
Athens, GR, 26 Feb – 01 Mar, 2024

[bookmark: _Ref118560578]Agenda item:	 12.2.2 
Source:	 Qualcomm Incorporated, Ericsson, T-Mobile USA
Title:	Discussion on applicability of UE supported maximum aggregated bandwidth to FR1 intra-band CA
Document for:	 Approve
1. Introduction
In [1], RAN4 requested RAN2 to consider new UE capabilities indicating the maximum aggregated bandwidth for FR1 inter-band CA band combinations which is to reduce the UE capability signalling overhead. Then in [2], RAN4 further provided the response to RAN2’s LS [3] indicating there is a need to consider the baseband capabilities. 
In [4], RAN4 was informed that RAN2 agreed to introduce UE capabilities for maximum aggregated bandwidth and the UE capabilities can be signalled per FR1 inter-band CA band combination. Additionally, RAN2 concluded that those capabilities are also applicable to fallback combinations and asked RAN4 whether the new maximum aggregated bandwidth UE capabilities be applied to intra-band FR1 CA as well as inter-band FR1 CA.
	1	Overall description
As per RAN4 input, RAN2 so far agreed to introduce UE capabilities for maximum aggregated bandwidth. These UE capabilities can be signaled per inter-band FR1 band combination.
RAN2 concluded in RAN2#124 meeting that those capabilities are also applicable to fallback combinations. This means that the maximum aggregated bandwidth UE capabilities signaled for CA_n25(2A)-n41C for instance, is also applicable to CA_n41C.
RAN2 then wonders whether the new maximum aggregated bandwidth UE capabilities can be applied generically to intra-band FR1 CA as well as inter-band FR1 CA.
Question)	Can the new maximum aggregated bandwidth UE capabilities be applied generically to intra-band FR1 CA as well as inter-band FR1 CA?



In this paper, we provide our views on the applicability of aggregated bandwidth UE capabilities to FR1 intra-band CA. The draft reply LS is attached in the Annex.
2. Discussion
BCS4/5 have been introduced for both NR FR1 intra-band and inter-band CA in TS 38.101-1. Therefore, it is straightforward to apply the maximum aggregated bandwidth UE capabilities (either RF or baseband aggregated bandwidth capability) for both FR1 intra-band CA and inter-band CA, for the purposes of reducing the signalling overhead, as the aggregated bandwidth is up to 320MHz for intra-band CA as specified in Table 5.5A.1-1/5.5A.2.1 of TS 38.101-1. 
In addition, as pointed it out by RAN2 LS in [4] if a UE indicates the maximum aggregated bandwidth for inter-band CA_n25-n41C BCS5 is, for example, 100MHz, then this capability shall be also applicable to CA_n41C BCS5. That says the maximum aggregated bandwidth of 100MHz also applies for the fallback combination of CA_n41C. Otherwise, the network will get confused.
Observation 1: The the maximum aggregated bandwidth for a high-level band combination (e.g., inter-band CA) capabilities shall be also applicable to fallback combinations including intra-band CA.
Table 1: NR CA configuration and BCS for CA_n25A-n41C defined in Table 5.5A.3-1 of TS 38.101-1
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It is noted that the maximum aggregated bandwidth has been specified for NR intra-band CA since Rel-15, as shown in Table 2. This legacy maximum aggregated bandwidth is the sum of maximum transmission bandwidths of all the carriers within intra-band CA band combination, but with restrictions derived from maximum frequency range and minimum sub-block gaps, etc. And RAN2 has not specified any signalling for this legacy maximum aggregated bandwidth for intra-band CA. 
Currently, RAN2 is to define the UE supported maximum aggregated bandwidth which has a different meaning from the already defined maximum aggregated bandwidth, so it can be different values.
	Table 2: NR CA configuration and BCS for CA_n41C, CA_n77C, CA_n78C, and CA_n79C defined in Table 5.5A.1-1 of TS 38.101-1
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Therefore, there will be no problem since RAN2 is to define UE supported maximum aggregated bandwidth capabilities based on what the UE actually supports. This is not to be confused with the tabulated values in current RAN4 specification for FR1 intra-band CA which is a fixed maximum value when the CA combination was introduced.
Observation 2: There will be no problem since RAN2 is to define UE supported maximum aggregated bandwidth capabilities based on what the UE actually supports. This is not to be confused with the tabulated values in current RAN4 specification for FR1 intra-band CA which is a fixed maximum value when the CA combination was introduced.
With above analysis, we have the following proposals:
Proposal 1: The UE supported maximum aggregated bandwidth UE capabilities can be applied to FR1 intra-band CA as well as FR1 inter-band CA.
Proposal 2: To approve the draft reply LS attached in the Annex.
3. Conclusion
In this paper, we provide our views on the on applicability of maximum aggregated bandwidth to FR1 intra-band CA and have the following observations and proposals:
Observation 1: The the maximum aggregated bandwidth for a high-level band combination (e.g., inter-band CA) capabilities shall be also applicable to fallback combinations including intra-band CA.
Observation 2: There will be no problem since RAN2 is to define UE supported maximum aggregated bandwidth capabilities based on what the UE actually supports. This is not to be confused with the tabulated values in current RAN4 specification for FR1 intra-band CA which is a fixed maximum value when the CA combination was introduced.
Proposal 1: The UE supported maximum aggregated bandwidth UE capabilities can be applied to FR1 intra-band CA as well as FR1 inter-band CA.
Proposal 2: To approve the draft reply LS attached in the Annex.
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Title:	Reply LS on applicability of maximum aggregated bandwidth UE capabilities to FR1 intra-band CA.
Response to:	
Release:	Release 17
Work Items:	NR_BCS4-Core

Source:	RAN WG4
To:	RAN WG2
CC:	

Contact Person:
Name:		Bin HAN
E-mail Address:	binhan [at] qti.qualcomm.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None
1	Overall description
As per RAN2’s request, RAN4 discussed the applicability of UE supported maximum aggregated bandwidth capabilities to FR1 intra-band CA from the compliance with RAN4 specification and necessity of applying the capability to fallback intra-band CA band combinations perspectives. 
RAN4 agreed that the UE supported maximum aggregated bandwidth capabilities can be applied to FR1 intra-band CA as well as FR1 inter-band CA.
2	Actions
To RAN2

ACTION:	RAN2 would like to take RAN4 agreements in this LS into account when making the decision on the signalling design for UE supported maximum aggregated bandwidth capabilities.
3	Dates of next TSG RAN WG4 meetings
TSG-RAN WG4 Meeting #110bis	15 -19 April, 2024	China
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Table 5.5A.1-1: NR CA configurations and bandwidth combination sets defined for intra-band
contiguous CA
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NOTE: _ Unless otherwise stated, minimum requirements are applicable irrespective of the order of the component carriers.





