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1	Introduction
[bookmark: _GoBack]Compared with the previous generations, 5G is more complex on band combination due to the number of bands, multiple numerologies, larger channel bandwidth, size of channel bandwidth set, and etc. The increasing number of band combinations in NR has occupied a large amount of time and energy in RAN4 since Rel-15. To alleviate the pressure of specifying new band combinations in RAN4, a SI in Rel-17 on band combination handling has been established since RAN#91-e. It greatly optimizes the working procedure and improves the work efficiency in RAN4 on band combinations. As a SI in Rel-17, it achieves the specified objectives. The latest completion level for FS_NR_ENDC_combo_rules is reported to RAN#95-e as 100% in [1] and TR 38.862 V100 is submitted in [2] for approval. The key functionalities achieved in this SI are summarized in [3] as below.
-   To capture the workflow on introduction of band combinations for block approval and introduce new template of band combination request sheets for Rel-17 basket WIs so as to reduce the workload of the basket WI rapporteur.
-   To indicate the rules for band combinations not valid or not for block approval.
-   To collect agreements on the rules of specifying band combinations, and facilitate people’s understanding of the complex notations of CA/DC combinations.
         •   Rules of CA/DC combination denotation.
         •   Rules of grouping EN-DC, NE-DC and NR-DC configurations.
         •   Guidelines on the band edge relaxation for MOP.
         •   Guidelines on introduction of PC2 combinations.
         •   Guidelines on introduction of band combinations with intra-band ULCA in UL configuration.
         •   etc.
-   To study the optimization rules for band combinations within the timescale of Rel-17 and provide further possible optimization in Rel-18, such as
         •   Removal of the redundant SCS information for inter-band CA configuration tables in Rel-17.
         •   Optimization of FR2 intra-band no-contiguous CA configuration table in Rel-17 with no sub-block column explicitly shown.
         •   Optimization proposal of ΔTIB,c and ΔRIB,c tables for band combinations. A mix of rule-based and table-based approach is proposed in the timescale of Rel-18.
   •   Further optimization on the new template for NR inter-band CA and SUL configuration tables in the timescale of Rel-18.
         •   etc.
In RAN#93-e meeting, the potential RAN4 enhancements for Rel-18 were discussed. A potential topic for simplification of band combination specification (FFS whether to be approved as continuation of Rel-17 SI) was proposed in [4]. In RAN4#102-e meeting, a draft new SID on further study on band combination handling in the timeframe of Rel-18 was proposed in [5] for information. During the pre-RAN95-e discussion for thread [RAN95-e-RAN4-R18Prep-06], a new SID on simplification of band combination specification was recommended in [6]. The proposed objectives in [5] are in consistence with the content in [6]. In this paper, we’d like to provide our further opinions on the next phase of study for simplification of band combination specification in Rel-18.
2	Motivation of new SI in Rel-18
In terms of the discussion on the band combination handling in Rel-17, there were lots of the rules / guidance for simplification band combination agreed and captured in TR 38.862.
However, due to the limited timeline and heavy work load, there are still some leftover issues not resolved in Rel-17 SI. If we look at the DC configuration tables in TS 38.101-3 v17.4.0, although we have made great efforts in Rel-17, it seems there is still some room for further optimization. The DC configuration tables occupy 448 pages among the total pages of 929, which is almost 50% of the whole spec. Moreover, hundreds of new band combination requests are proposed in each RAN4 meeting. It makes the situation even more serious when considering that more channel bandwidth classes are being introduced for FR2-2 enhancement, since the size of DC configurations including FR2 bands will grow explosively. More rules/guidance are needed to be developed in Rel-18.
Furthermore, when we look at the current RAN4 spec structure, the UE RF requirements are organized in the spec with the feature as below. However, for most of RF requirements, it depends on which spectrum the component carriers belong to and how many UL will be transmitted, which is independent of the corresponding features.
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	E
	V2X

	F
	Shared spectrum channel access

	G
	Tx Diversity (TxD)

	H
	Carrier Aggregation(CA) for UL MIMO


There are still some other unsolved issue in Rel-17 SI, such as Delta_TIB and Delta_RIB,  which needs to be further discussed on the new rules / guidance to further simply the table size.
In addition, due to the multiple basket WIDs among different rapporteurs, when different rapporteurs prepare their rapporteur big CR to reflect the completed configurations, overlapping works usually happened, especially for different corrections on the same table. It will cause difficult for MCC to implement all the rapporteur big CRs in the specification, so new approach should be discussed to avoid such situation in Rel-18.
Moreover, the specification texts related to band combinations are a bit redundant due to the contents in the proponents’ approved documents are not quite aligned with the formatting in the specification. Therefore, there exists room to improve / simplify the texts. Also it should discuss and develop some rules to improve the quality of the proponents’ documents.
Although some rules / guidance for simplification band combination agreed in Rel-17, there are still some more rules/guidance need to be discussed and defined to make the band combination work more efficient and reduce the band combination workload.
Therefore, considering the above reasons, a new SID on band combination handling / simplification is needed in Rel-18.
A pre-RAN discussion on potential RAN4 enhancements led by RAN4 chair has been summarized as a set of working areas with stabilized justification and objectives [6]. During email discussion before RAN#95-e, the Moderator concluded the following objectives on the first topic #6-1: Simplification of band combination specification shown as below.
For the following bullet:
· MSD requirements in 38.101-1 and 38.101-3, e.g., reducing the test configurations with different bandwidth combinations.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Actually this issue was discussed in Rel-17 BCS4 WID, and in order to solve this issue, the Rel-17 BCS4 WID will be extended to June RAN-p meeting. So we propose to keep that sub-bullet in the square bracket since this depends on the discussion of Rel-17 BCS4.
The proposed objectives are shown as below:
	Topic #6-1:  Simplification of band combination specification. 
· Recommended Objectives:
· Investigate and simplify the working procedure for approving documents for TS and TR to improve the efficiency to specify band combinations and the quality of specifications.
· Improve the efficiency considering.
· RAN4 reduces the redundant and unnecessary work for big CRs, draft CRs and/or TPs, if any.
· The following rules will be investigated and defined if necessary.
· Investigate whether the workflow can be improved under the condition that quality can be guaranteed.
· Develop rules or guidelines covering the process of not for block approval.
· Develop the necessary tools to reduce RAN4’s workloads if feasible.
· Improve the quality considering.
· RAN4 improves the procedures for cross-checking to avoid conflict between big CR/CRs across basket WIs and other WIs.
· RAN4 captures the agreements about the rules and guidelines including but not being limited to the outcome of the above sub-bullets in the corresponding TR.
· Investigate the feasibility and optimize the specification structure and reduce the test burden.
· Study the methodology to simplify the test efforts for a UE supporting multiple features, e.g., NR-CA, EN-DC on the same band combination.
· Study of similarity and dependency of RF requirements for different features on the same band combination.
· Study the methodology to simplify RF requirements specifications for
· [MSD requirements in 38.101-1 and 38.101-3, e.g., reducing the test configurations with different bandwidth combinations.]
· For Delta_TIB and Delta_RIB requirements, investigate and define the framework of the general principle or requirements with band-combination specific exceptions.
· For Delta_TC,c, investigate whether it can be removed in low boundary formula for Pcmax.
· NOTE 1: The requirements applicable to UE won’t be increased.
· NOTE 2: The work should be applied to all the power classes.
· Other tentative agreement:
· The consolidation/re-alignment for Rel-18 basket WI will be discussed before the Rel-18 basket WIs are approved.


To continue the work in Rel-17 SI FS_NR_ENDC_combo_rules, a new SI on simplification of band combination specification is suggested to be established in Rel-18.
Proposal 1: It is suggested to approve a new SI on simplification of band combination specification in Rel-18 with the objectives listed above.
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