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Introduction
The Rel-19 NR channel BW less than 5MHz for FR1 Phase 2 work item was approved in March 2024 in [1]. The RAN4 work on the RF objectives of the work item started in the last WG meeting. The work item Core part objectives are provided below.
	· Define common co-located and non-co-located inter-band NR CA/DC UE RF requirements with 3MHz CBW in the one band and 5MHz or 10MHz CBW in the other band
· Example band combination: CA/DC of 3MHz in band n100 and 5MHz or 10MHz in band n101
· Define RRM requirements for inter-band CA and DC for combinations introduced in RF part
Note: other band combinations than example band combinations can be specified in basket WIs after the above generic requirements are specified.


The idea of the objectives is to first define generic RF requirements for inter-band NR-CA and NR-DC n100-n101 band combinations considering less than 5MHz bandwidth in FDD band n100 and 5 MHz or 10 MHz in TDD band n101, and specify general RF requirements/applicability for inter-band CA/DC. Further RRM requirements are also planned to be specified and the RRM work is scheduled to start from August WG meeting 2024 according to the RAN4 TU allocation.
In the last WG meeting, a WF in [2] was approved capturing the agreements on the RF scope of the item. In this paper we provide our further views on the open issues for RF requirements related to the scope of this item.
Discussion
Inter-band CA/DC with 5MHz channel bandwidth in n100
Example band combinations CA_n100-n101 and DC_n100-n101 with 5MHz support in n100
In the last WG meeting, the inter-band CA band combination CA_n100-n101 was agreed with 3MHz support in band n100 [2] as shown below.
	Agreement (Wed online discussion):
· Define new inter-band CA operating band combination
	NR CA Band
	NR Band

	CA_n100-n101
	n100, n101



	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n100A-n101A
	CA_n100A-n101A
	n100
	3
	0

	
	
	n101
	5, 10
	



· 5MHz bandwidth can be added for n100 in the band combination after RAN plenary agrees to add it in the WID


One of the open issues from RAN4#110bis discussions is whether to consider 5MHz bandwidth for band n100 in the band combination. According to operators’ requests in RAN #103 [3], the 5MHz support should be considered as well for band n100 for band combination CA_n100-n101. In our understanding the 5MHz for band n100 was accidently missed from the original WID and it should have been there from the very establishment of the project, since single carrier requirements explicitly support 5MHz together with 3MHz channel bandwidth for UEs operating in band n100. 
We also note that it is desirable to add 5MHz at an early stage of the item (before introducing the specification) to avoid defining a separate BCS to enable 5MHz channel bandwidth operation at a later stage. The respective WID revision is planned to be submitted for RAN#104 meeting (June 2024). Meantime, in order to facilitate further RAN4 discussions we suggest to further agree in the WG level that 5MHz is expected to be supported together with 3MHz in CA_n100-n101 and inform RANP on the respective assumptions. 
All DC combination requirements resemble the ones specified for the corresponding CA combination. Therefore, the support of 5MHz channel bandwidth shall be defined for DC_n100-n101 as well. 
Observation 1: 5MHz is supported together with 3MHz as channel bandwidth for band n100 for single carrier operations and requirements.
Proposal 1: Send an LS to RANP to clarify in the WID that 5MHz support needs to be included together with 3MHz for CA/DC_n100-n101 for band n100. 
Proposal 2: Specify support of 5MHz channel bandwidth together with 3MHz for band n100 in CA_n100-n101 and DC_n100-n101 in the UE RF specifications.
Signalling aspects for UE support of NR CA/DC combos with less than 5MHz CBW and support of 12 or 20 RB transmission bandwidth
In our view, there is no need to discuss additional UE capabilities other than the supported bandwidth for CA and DC combos in the RF session for this work item. The existing framework for UE indications in CA and DC applies well to the 3MHz and 5MHz support for band n100 in CA_n100-n101 and DC_n100-n101. The UE indicating the support for 3MHz or 5MHz in the mentioned combinations is expected to meet all the RF requirements specified in this work item.
Regarding potential enhancements on the network signalling for better UE mobility performance in SCell addition or other related operations, which we raised in RAN4#110bis, we think that it would be more appropriate to discuss the related questions as a part of RRM requirement definition.
Proposal 3: No new signalling indication is required in the RF scope of this item.
Observation 2: potential enhancements on the network signalling for better UE mobility performance in SCell addition or other related operations can be discussed in RRM room starting from August 2024.
Basket work item 
In order to accommodate other CA/DC band combination requests than the example shown in the current WID, we need to adopt the basket work item approach. Together with the spectrum work item package approval in June plenary meeting, requests should be allowed into the corresponding band combination basket work items.
Proposal 4: Use the basket items to be approved in June RANP to accommodate new requests from interested parties and specify the combo-specific requirements. 
RF work plan
The work item targets completion of the Core part before December 2024 with the following TU allocation for RF/RRM Core parts:
	
	RAN4 #110bis
Apr 2024
	RAN4 #111
May 2024
	RAN4 #112
Aug 2024
	RAN4 #112bis
Oct 2024
	RAN4 #113
Nov 2024

	RF Core
	0.25
	0.25
	0.25
	0.25
	0.25

	RRM Core
	
	
	0.25
	0.25
	0.25


The WI RF Core part is planned for 3 quarters (5 meetings in total), however, we expect that the most part of RF requirements can be already decided in Q2, and companies can bring CRs for RF requirements implementation in Q3 (or in Q2). Same time we note that according to MCC plan the first version of Rel-19 specifications are planned to be created in December 2024. In order to facilitate the progress on the definition of RF requirements we suggest to allow handling draft CRs in Q3. The respective CRs can temporarily be based on Rel-18 versions of specifications and the combined draft Big CRs will be further updated in Q3-Q4 to match the latest version of specifications.
Proposal 5: Work item rapporteur is to provide a Big Draft CR for all the UE RF requirements and the group tries to endorse the Big Draft CR in every WG meeting in Q3-Q4 2024.

Conclusion
In this paper we provide our views on the open issues for RF requirements related to the scope of this item.
Observation 1: 5MHz is supported together with 3MHz as channel bandwidth for band n100 for single carrier operations and requirements.
Proposal 1: Send an LS to RANP to clarify in the WID that 5MHz support needs to be included together with 3MHz for CA/DC_n100-n101 for band n100. 
Proposal 2: Specify support of 5MHz channel bandwidth together with 3MHz for band n100 in CA_n100-n101 and DC_n100-n101 in the UE RF specifications.
Proposal 3: No new signalling indication is required in the RF scope of this item.
Observation 2: potential enhancements on the network signalling for better UE mobility performance in SCell addition or other related operations can be discussed in RRM room starting from August 2024.
Proposal 4: Use the basket items to be approved in June RANP to accommodate new requests from interested parties and specify the combo-specific requirements. 
Proposal 5: Work item rapporteur is to provide a Big Draft CR for all the UE RF requirements and the group tries to endorse the Big Draft CR in every WG meeting in Q3-Q4 2024.
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Attachments:	
1	Overall description
The Rel-19 NR channel BW less than 5MHz for FR1 Phase 2 work item was approved in March 2024 in RP-240832. 
It is RAN4 understanding that the work item objectives miss 5MHz support for band n100 under the example band combinations CA/DC_n100-n101.
	· Define common co-located and non-co-located inter-band NR CA/DC UE RF requirements with 3MHz CBW in the one band and 5MHz or 10MHz CBW in the other band
· Example band combination: CA/DC of 3MHz in band n100 and 5MHz or 10MHz in band n101
· Define RRM requirements for inter-band CA and DC for combinations introduced in RF part
Note: other band combinations than example band combinations can be specified in basket WIs after the above generic requirements are specified.


According to the operators’ requests, 5MHz support should be considered as well for band n100 when the UE is configured with CA/DC_n100-n101. 
The 5MHz is missing in the WID currently and it recommended to be added since single carrier requirements explicitly support 5MHz together with 3MHz channel bandwidth for UE operating in band n100. 
The consensus in RAN4 is that 5MHz is expected to be supported together with 3MHz in CA/DC_n100-n101 in Rel-19. Clarification is required in the WID that 5MHz support is included in the scope. RAN4 does not view this change as an extension in the scope of the work item and assume no additional workload due to the proposed change.
2	Actions
To TSG RAN 
ACTION:  RAN4 respectively asks TSG RAN to clarify in the WID to NR_FR1_lessthan_5MHz_BW_Ph2 that 5MHz channel bandwidth support is within the work item scope together with 3MHz for band n100 under the CA or DC combinations CA/DC_n100-n101. 
3	Dates of next TSG RAN WG4 meetings
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK53][bookmark: OLE_LINK54]RAN WG4 #112			19th – 23rd August 2024			Maastricht, Netherlands
RAN WG4 #112-bis		14th – 18th October 2024			China (TBC), CN
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