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1	Introduction
Rel-18 SI FS_SimBC is reported as 100% completion level in [1] and to be closed in RAN#102. A corresponding TR 38.846 is presented in [2] with version 2.0.0 for approval. The technical report contains the outcome of the SI Study on simplification of band combination specification for NR and LTE (FS_SimBC, UID 950067). It handles the simplification of band combination and rule collection for RAN4 specifications in the stage of Rel-18. The working procedure for specifying band combinations and the quality of specifications have been simplified. The dependency and applicability for RF requirements among different features for the same spectrum combination to reduce the redundant tests have been investigated. The guidelines for test burden reduction for harmonic mixing and cross-band isolation MSD have been analyzed. A set of new guidance on band combination handling, rule collections and band combination optimization for RAN4 specifications have been approved. To keep a TR running with all the valid rules and valuable guidelines for band combinations being captured, the related contents in Rel-17 TR 38.862 are transited in this TR. Furthermore, with the Rel-19 being the last release before 6G specification starts, some initial considerations on how to handle the complicated band combinations in the specification will be beneficial to the future 6G specification.
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]In this paper, a new SI in the stage of Rel-19 is proposed to be considered for the continuous study for further simplification of band combination specification. Some initial considerations of band combinations in the future 6G specification are expected to be included in the new proposed SI.

2	Considerations on new SI in Rel-19 for further simplification of band combination
During the study of FS_SimBC in Rel-18, the working procedure to specify the band combinations has been refined and the quality of specification has been improved to some extent. A set of new guidance on band combination handling, rule collections and band combination optimization for RAN4 specifications have been approved under the framework of SI. It is expected that the simplification of band combination and rule collection would be continued in the stage of Rel-19. Based on the previous discussion in Rel-18, companies believe that an ongoing TR is beneficial to specify band combination. 
Three candidate solutions to handle the Rel-19 work on further simplification of band combination were raised during the online discussion in RAN4#109.
· Solution 1. Follow the similar way that Rel-17 SI transits to Rel-18 SI, a new SI/WI is suggested to be established in Rel-19, and the new TR will inherit all the valid rules and guidelines in Rel-17 and Rel-18 as a start point.
· Solution 2. Follow the way of PRD (Permanent Reference Document) currently used in RAN5, a document is produced in RAN5 internally for continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number such as Version x.y.z.
· [bookmark: OLE_LINK2]Solution 3. In current RAN4 meeting, for baskets of new band combinations, there is always a separate agenda item set for the issues arising from basket WIs but not subject to block approval. The solution is to submit the related further simplification Tdocs under this agenda item.
For Solution 2, the PRD method has never been applied to RAN4 in the past and is not sure how many other study item need such internal working documents. If only few PRD documents are expected in RAN4, the cost for the management of PRD is not worthy. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK9]For Solution 3, the purpose for the non-block approval agenda is mainly for the requirements for the PC3 band combinations which cannot be agreed using the block approval approach, and usually their requirements are needed to be further checked. In addition, it seems it is only focused on PC3 basket WIDs in the previous meetings. For the band combinations in HPUE basket WID, they are treated in the separate agenda items. More importantly, there was no separate TU for non-block approval, instead it shares the total TU package of basket WIDs. But as more basket WIDs introduced, the total TU package of basket WIDs seems already be overloaded. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK8]Furthermore, in our understanding, the workload for non-block approval agenda has already been overburdened in the past RAN4 meetings due to continuously difficult band combinations in RAN4 meetings. Sometimes, the discussions for the band combination requirements and simplifications are complicated. Regarding the work of simplification of band combination, the main purposes are for the new rule/guidance for both PC3 and HPUE band combinations (CA, ENDC, V2X) from several aspects, such as band combination tables simplification in the spec, band combination request templates, request procedure simplification, rule for TP to TR, etc.  Therefore, we think it is not proper to discuss the simplification issues under non-block approval agenda.  
For Solution 1, it has already been proven to be feasible during the study in Rel-18. Thus, to our understanding, the candidate Solution 1 is the most appropriate way forward for future study on band combination simplification in Rel-19. Like the work in Rel-18 to investigate the relationship between the Rel-17 TR 38.862 and Rel-18 TR 38.846, a new TR for Rel-19 is suggested to be created for handling the common rules or guidelines captured in previous TRs which are also applicable to Rel-19 TR [3].
Proposal 1: It is suggested to follow the similar way as in Rel-18 to keep a TR running with all the valid rules to be captured by a new proposed SI created for further simplification of band combination specification in Rel-19.
In NR band combination, it is a challenge for operators to request new NR CA band combinations when new channel bandwidths are added to existing bands in the band combinations. Operators have to go back and create new BCSs for existing band combinations in order to be able to use those new channel bandwidths in NR CA. To reduce the workload, the concept of BCS4/BCS5 was introduced in RAN4. In current NR specifications, the normal BCSs and BCS4/5 are mixed in the CA configuration tables. It makes the CA configuration table more complex and some discussions on how to simplify UL configurations to all BCS’s have been proposed during the past RAN4 meetings. When we trace back to the history of BCS, it was introduced in LTE specifications for the requirements specified for all bandwidth combinations contained in a bandwidth combination set, which is indicated per supported band combination in the UE radio access capability. The design of BCS is to reduce the implementation complexity of UE at the initial stage. For LTE UE, since the number of channel bandwidth is small, i.e. only {1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz} are specified, and the support of channel bandwidth for UE is much more stable. However, in NR the number of UE channel bandwidth is much bigger than in LTE. The UE support channel bandwidth is less stable in NR than in LTE. New channel bandwidths are always added to the existing bands. This makes the concept of BCS more complex in NR than in LTE. It is expected that in the future 6G specification, the BCS will become more complex with more bandwidth supported. How to simplify the concept of BCS in the stage of 6G should be considered in advance.
Proposal 2: It is suggested to investigate how to simplify the concept of BCS for carrier aggregation for future release in the new proposed SI.
In FS_SimBC in Rel-18, one of the objectives is to investigate the feasibility of optimize the specification structure and reduce the test burden. The methodology to simplify the test efforts for a UE supporting multiple features, e.g., NR-CA, EN-DC on the same band combination has been studied. However, due to the study was in the middle stage of NR, it is impossible for the legacy UE or the current NR specifications to have a big change in the structure when simplifying the multiple features. In Rel-19 new proposed SI, we suggest to study the specification structure for multiple features before the 6G specification really starts.
Another issue that the RAN4 NR specification is currently being criticized by some companies especially by some operators is difficult to retrieve the chaotic document structure. It is better to develop the necessary tools to reduce RAN4’s workload or easily retrieve the requirements for a certain band combination. 
The following objectives on the new proposed Rel-19 SID for further simplification of band combination specification are recommended as below.
	Topic #1:  Rel-19 new proposed SID for further simplification of band combination specification. 
· Recommended Objectives:
A new SI of FS_SimBC is proposed for further simplification of band combination specification in the stage of Rel-19.
· Rules or guidelines collection for band combination during the timeframe of Rel-19.
· Efforts on possible optimization for specification structure and reduce the signalling load and test burden.
·   RAN2 and RAN 5 work will be triggered by LS from RAN4.
· Study the possible simplifications for HPUE features.
· For the simplification on V2X band combinations, the following PC5 configurations with Uu configurations should be investigated in order to minimize the specification efforts.
·   Inter-band con-current V2X operating bands (TS 38.101-1&TS 38.101-3)
· NR Uu+NR PC5 (TS 38.101-1)
· LTE Uu+NR PC5(TS 38.101-3)
· NR Uu+LTE PC5(TS 38.101-3)
·   Intra-band con-current V2X operating bands (TS 38.101-1)
· Investigate and simplify the working procedure for specifying band combination for future releases, e.g., 6G specifications.
·   Simplifications on BCS for band combinations.
·   Simplifications on band combinations of multiple features, e.g., NR-CA, EN-DC etc.
·   Develop the necessary tools to reduce RAN4’s workload or easily retrieve the requirements for a certain band combination.
· A new TR for Rel-19 is to be created for capturing the new rules or guidelines in Rel-19 and handling the common rules or guidelines captured in previous TRs which are also applicable to Rel-19. Guidelines for future releases on band combinations will also be captured.




3	Conclusions
In this paper, considerations on Rel-19 new SID for further simplification of band combination specification are provided. The following proposals about the new SID are proposed.
Proposal 1: It is suggested to follow the similar way as in Rel-18 to keep a TR running with all the valid rules to be captured by a new proposed SI created for further simplification of band combination specification in Rel-19.
Proposal 2: It is suggested to investigate how to simplify the concept of BCS for carrier aggregation for future release in the new proposed SI.
The recommended objectives for the new SID are proposed as below.
	Topic #1:  Rel-19 new proposed SID for further simplification of band combination specification. 
· Recommended Objectives:
A new SI of FS_SimBC is proposed for further simplification of band combination specification in the stage of Rel-19.
· Rules or guidelines collection for band combination during the timeframe of Rel-19.
· Efforts on possible optimization for specification structure and reduce the signalling load and test burden.
· [bookmark: _GoBack]  RAN2 and RAN5 work will be triggered by LS from RAN4.
· Study the possible simplifications for HPUE features.
· For the simplification on V2X band combinations, the following PC5 configurations with Uu configurations should be investigated in order to minimize the specification efforts.
·   Inter-band con-current V2X operating bands (TS 38.101-1&TS 38.101-3)
· NR Uu+NR PC5 (TS 38.101-1)
· LTE Uu+NR PC5(TS 38.101-3)
· NR Uu+LTE PC5(TS 38.101-3)
·   Intra-band con-current V2X operating bands (TS 38.101-1)
· Investigate and simplify the working procedure for specifying band combination for future releases, e.g., 6G specifications.
·   Simplifications on BCS for band combinations.
·   Simplifications on band combinations of multiple features, e.g., NR-CA, EN-DC etc.
·   Develop the necessary tools to reduce RAN4’s workload or easily retrieve the requirements for a certain band combination.
· A new TR for Rel-19 is to be created for capturing the new rules or guidelines in Rel-19 and handling the common rules or guidelines captured in previous TRs which are also applicable to Rel-19. Guidelines for future releases on band combinations will also be captured.
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