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1	Introduction 
[bookmark: _GoBack]Rel-17 SI on band combination handling in RAN4 has been established in RAN#91-e and the revised WID was approved in [1]. The objectives of this study item is to create a document to collect the rules of band combinations, which can be widely known not only by RAN4 but also by other 3GPP working groups or even by other industrial partners outside 3GPP. The SI also aim to improve the band combination in the current RAN4 specifications and collect the rules what RAN4 has been achieved during the timescale of Rel-17. The key functionalities achieved so far in this SI is summarized as below.
-   Capture the new template of band combination request sheets for Rel-17 basket WIs so as to reduce the workload of the basket WI rapporteur.
-   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.
         •   etc.
-   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 addition to the above Rel-17 SI, there is also a pre-RAN discussion on potential RAN4 enhancements led by RAN4 chair which summarizes a set of topics with working areas and stabilizing the justification and objectives [2]. During email discussion before RAN#94-e, the Moderator concluded the following objectives on the first topic #1: Simplification of band combination specification shown as below.
	Topic #1:  Simplification of band combination specification. 
· Working areas with stabilized objectives
· Investigate and simplify the working procedure for approving documents for TS and TR for band combinations to improve the quality of specifications
· RAN4 reduces the redundant and unnecessary work for big CRs, draft CRs and TPs
· RAN4 improves the procedures for cross-checking to avoid conflict between big CR/CRs across basket WIs
· [RAN4 identifies the potential consolidation/re-alignment of basket WIs]
· 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.
· [Leftover issues from Rel-17 SI including Delta_TIB, Delta_RIB, Delta_TC,c in Pcmax for low boundary formula.]
· Leading working group
· RAN4
· RAN5 as secondary group



In this contribution, we provide our view of further study on band combination handling towards Rel-18.
2	Discussion
2.1   Leftover issues from Rel-17 should be carried over to Rel-18
The intention of the study item on band combination handling is aiming to optimally specify band combination configurations in RAN4 specs and create a TR to collect the rules what RAN4 has been addressing. According to the latest progress in RAN4#101-e, there are still some remaining open issues identified as in [3].
· To collect some rules such as non-block approval basket WIs, BCS4/5 etc. for CA/DC combinations.
· To analyse and define possible rule-set for deriving delta TIB and RIB.
· To provide the possible realignment among the basket WIs for NR-DC and NR-CA.
· To study possible further optimization to CA/DC configurations.
In addition, reducing the MSD test configurations for different bandwidth combination have been discussing under BCS4 WID in recent RAN4 meetings and latest progresses were captured in [6] in last meeting.
Considering that only two RAN4 meetings left for Rel-17 SI, whether the above open issues can be completed within the time frame of Rel-17 is still uncertain. It is foreseeable that more new rules different from Rel-17 will be introduced into RAN4 specs in Rel-18. Thus it would be beneficial to the rule collection of band combination and its optimization if the study item work can be carried over to Rel-18.
Proposal 1: For further study on band combination handling, the leftover issues from Rel-17 SI should be carried over to Rel-18 and new rules for band combination introduced in Rel-18 should also be collected.
2.2   Objectives in [2] should be further optimized
When looking at the Rel-17 SI objectives in [1], we notice that some improvements on the bullets are needed and are illustrated as below:
1.  RAN4 reduces the redundant and unnecessary work for big CRs, draft CRs and TPs
Currently, the big CRs aim to include/reflect all the approved TPs and endorsed draft CRs proposed by the proponents, which are based on the band configurations and the latest specification version. There are no redundant and unnecessary work in big CRs and draft CRs for all the basket WID works. 
For the TPs, we think it is necessary to reduce the redundant and unnecessary work. For example, for the higher order such as 4 bands EN-DC basket WID, although some companies’ TP includes the co-existence study, we think there is no need to do such work in the TP due to these works have already been incorporated in the fallback mode configurations (i.e. 3DL EN-DC). In addition, for FR1 (<5GHz) + FR2 NR CA or LTE+FR2 EN-DC, there is no need to provide the TP since no technical issue in this case. Draft CRs would be enough but some companies still provide TPs. To this end, the redundant and unnecessary work should be avoided. 
Therefore, we think the redundant and unnecessary work should be focused on TPs.
2.  RAN4 improves the procedures for cross-checking to avoid conflict between big CR/CRs across basket WIs
Indeed some conflicts between big CRs are found between some Rel-17 basket WIDs, such as 1UL/3DL and 2UL/3DL NR CA basket WIDs, 1UL/4DL and 2UL/4DL NR CA basket WIDs, where the clauses for configuration table are overlapped. It will cause conflict and trouble for MCC to implement all the CRs [4]. 
However, we think this can be solved if these basket WIDs are re-arranged for Rel-18, such as merging 1UL and 2UL into one basket WID or something else, which is under discussion. Although there is no clear conclusion on how to re-arrange some basket WIDs, we believe it can solve the conflict between big CRs which belong to different basket WIDs. In addition, note that the type of ‘CR’ should be implemented by MCC, not by basket rapporteur.
Therefore, we think there is no need for this objective.
Furthermore, we propose to add a new objective as sub-bullet under the first bullet:   
· Further analyse and identify the redundant contents in RAN4 specifications
The above new proposed objectives aim to avoid the redundant contents to improve the quality of specifications. Noted that similar objective was existed in FS_NR_ENDC_combo_rules SI, and RAN4 have already done some works in Rel-17 but we think such work should continue in Rel-18.
Moreover, during the Rel-17 FS_NR_ENDC_combo_rules SI, many rules for the band combination are included in the TR38.862 [5]. Based on the discussion in 2.1, when we consider further investigate and simplify the working procedure for approving documents for TS and TR for band combinations in Rel-18, we think more new rules and guidelines may be needed and clarified. Therefore, we propose to add a new objective:
· Further collect agreements on the rules and guidelines of specifying band combinations
To sum up, we have the following proposal and the optimized objectives as below.
Proposal 2: It is proposed to consider the following optimized objectives for further study on band combination handling new SI in Rel-18.
· Investigate and simplify the working procedure for approving documents for TS and TR for band combinations to improve the quality of specifications
· RAN4 reduces the redundant and unnecessary work for big CRs, draft CRs and TPs
· Further analyse and identify the redundant contents in RAN4 specifications
· RAN4 improves the procedures for cross-checking to avoid conflict between big CR/CRs across basket WIs
· [RAN4 identifies the potential consolidation/re-alignment of basket WIs]
· 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.]
· [Leftover issues from Rel-17 SI including Delta_TIB, Delta_RIB, Delta_TC,c in Pcmax for low boundary formula.]
· Further collect agreements on the rules and guidelines of specifying band combinations

3        Conclusion
In this contribution, we propose the following proposals for further study on band combination handling new SI in Rel-18.
Proposal 1: For further study on band combination handling, the leftover issues from Rel-17 SI should be carried over to Rel-18 and new rules for band combination introduced in Rel-18 should also be collected.
Proposal 2: It is proposed to consider the following optimized objectives for further study on band combination handling new SI in Rel-18.
· Investigate and simplify the working procedure for approving documents for TS and TR for band combinations to improve the quality of specifications
· RAN4 reduces the redundant and unnecessary work for big CRs, draft CRs and TPs
· Further analyse and identify the redundant contents in RAN4 specifications
· RAN4 improves the procedures for cross-checking to avoid conflict between big CR/CRs across basket WIs
· [RAN4 identifies the potential consolidation/re-alignment of basket WIs]
· 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.]
· [Leftover issues from Rel-17 SI including Delta_TIB, Delta_RIB, Delta_TC,c in Pcmax for low boundary formula.]
· Further collect agreements on the rules and guidelines of specifying band combinations
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