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Introduction
RAN4 has been discussing the simplification of band combinations in RAN4 specifications since RAN4#94bis-e. Some constructive and effective agreements were reached in last four meetings. In last meeting, company proposed to capture all the necessary agreements and relevant files such as request sheet template in a single file [1]. Based on the WF [2], interested companies are encouraged to propose a SI on this to the RAN#90 meeting. In this paper, we’d like to discuss the scope of New SI and our viewpoints.
Discussion
Currently, as the amount of band combination requests and proposals increased dramatically in the last release, RAN4 has heavy workload and time consuming about band combinations. Thus, we need to simplify both the specification and procedures for RAN4 band combinations. Meanwhile, as many new channel bandwidths were introduced into the spec, a series of questions are brought about. Firstly, the table of configurations become much longer in both TS 38.101-1 and TS 38.101-3, so that it is inconvenient to retrieve, check and review the band combinations. Secondly, since the MSD exceptions are defined as bandwidth-specific requirements, some MSD exceptions requirements are missing for the new channel bandwidths. Based on the analysis above, there are two aspects which need to be further discussed.
The simplification on the RAN4’s specification
The sub-clause in the specification which can be further improved are listed below, according to current discussion in RAN4.
Table 1 The sub-clause in the specification which can be further improved
	Specification
	Sub-clause
	Main issues

	TS 38.101-1
	[bookmark: _Toc21344222][bookmark: _Toc29801706][bookmark: _Toc29802130][bookmark: _Toc29802755][bookmark: _Toc36107497][bookmark: _Toc37251256][bookmark: _Toc45888055][bookmark: _Toc45888654]5.5A	Configurations for CA
[bookmark: _Toc45888063][bookmark: _Toc45888662]5.5B	Configurations for DC
[bookmark: _Toc45888064][bookmark: _Toc45888663]5.5C	Configurations for SUL
	The table of configurations are too longer with some redundant information.

	
	7.3A.4/7.3A.5/7.3A.6 Reference sensitivity exceptions
	Some MSD exceptions requirements are missing for the new channel bandwidths. The person in charge and procedure should be clear, once the “BCS4” approach is introduced.

	TS 38.101-3
	5.5B	Configuration for DC
	The table of configurations can be specified using more suitable approach in order to retrieve, check and review the band combinations.

	
	7.3B	Reference sensitivity level for DC
	Some MSD exceptions requirements are missing for the new channel bandwidths. The person in charge and procedure are unclear.



1) The configuration in TS 38.101-1
Based on the agreed CR [3], the SCS for each channel bandwidth in CA/SUL configurations can refer to the UE channel bandwidth per operating band defined in clause 5.3.5. Some redundant information are removed. The size of configuration table is greatly reduced accordingly. Maybe there is still room for further simplification.
Observation 1: RAN4 have made some progress on the simplifications in CA/SUL configurations table.
Besides, the “BCS4” approach was proposed in the contribution [4]. However, companies have two main concerns on the proposals. The first one is the increase of IoD test for the large number of channel bandwidth combination. The second one is the MSD exceptions for new channel bandwidths. It’s unclear who is in charge of studying the MSD and what the procedure is. The intention on the “BCS4” introduction is to extend all the possibility of bandwidth combination for a specific band combination. However, Companies proposed to introduce a new capability “minimum channel bandwidth” on each CC for the band combination. It’s against the RAN4’s assumption that the 5MHz/10MHz is supported by default for all the band combinations and increases the complexity of NW scheduling. There is no need to introduce the new capability “minimum channel bandwidth” on each CC for the band combination for reducing IOD tests. 
Observation 2: 3GPP need to consider how to introduce the “BCS4” with clear responsibility instead of adding a new capability “minimum channel bandwidth”. There is no gain on the scheduling for the new capability “minimum channel bandwidth”.
2) The configuration in TS 38.101-3
RAN4 have discussed how to simplify the EN-DC band combinations for several times. Based on the discussion in last RAN4 meeting [5], documents with CSV type are considered to capture all the EN-DC band combinations by MCC. Besides, specification split is not precluded. In our view, as the EN-DC band combinations are increasing, it isn’t suitable to review, check and retrieve all the EN-DC band combinations in current Word specification. We need to improve the specification and make it more readable.
Observation 3: As the EN-DC band combinations are increasing, it isn’t suitable to review, check and retrieve all the EN-DC band combinations in current Word specification. We need to improve the UE specification and make it more readable.
3) The MSD exception requirements in both TS 38.101-1 and TS 38.101-3
Based on RAN4’s UE spec, there are three kinds of MSD exception, such as harmonic interference, intermodulation interference and cross band isolation. As the specification are evolving, some issues are shown in the following.
	a) The MSD due to harmonic interference or cross band isolation depends on the different bandwidth. As many new channel bandwidths were introduced into the spec, the MSD value should be studied for the corresponding band combinations.
	b) As larger channel bandwidths were introduced in Rel-16, the new exception was identified and studied.
	c) The same band (frequency range) combination may be used in different RAT, such as DC_20_n38 VS V2X_20_n38 and DC_3_n1 VS DC_1_n3 VS CA_n1-n3. RAN4 can further improve the MSD requirements considering RAT-agnostic.
Observation 4: RAN4 can consider a general approach to further improve the MSD exception requirements for solving the raised issues.
[bookmark: OLE_LINK2]The procedure on the introduction of band combinations
Currently, the procedure on the introduction of band combinations is shown below, which includes the main process and timeline.
[image: ]
Figure 1 The procedure on the introduction of band combinations
RAN4 have discussed how to improve the request/SR/Basket WID template for reducing RAN4 workloads. The corresponding agreements are captured into the WF [6]. In RAN4#97e, the coversheets and rules are updated in the WF [7]. It’s better to capture all the agreements into an official document.
Observation 5: It’s better to capture all the agreements into an official document, which is related to the procedure on the introduction of band combinations.
Right now the process of Block/Approval is efficient enough to deal with the band combination specific issues before the official RAN4 e-meeting. However, RAN4 need to further guarantee the quality of approved contribution. Especially, some general issues are identified in the basket WI agenda, which need to be discussed more extensively with discussion notes, instead of Block/Approval.
Observation 6: Some mechanisms/process are needed to treat the general issues which are identified in the basket WI agenda.
Summary
Based on the discussion, all the observation s are listed below:
Observation 1: RAN4 have made some progress on the simplifications in CA/SUL configurations table.
Observation 2: 3GPP need to consider how to introduce the “BCS4” with clear responsibility instead of adding a new capability “minimum channel bandwidth”. There is no gain on the scheduling for the new capability “minimum channel bandwidth”.
Observation 3: As the EN-DC band combinations are increasing, it isn’t suitable to review, check and retrieve all the EN-DC band combinations in current Word specification. We need to improve the UE specification and make it more readable.
Observation 4: RAN4 can consider a general approach to further improve the MSD exception requirements for solving the raised issues.
Observation 5: It’s better to capture all the agreements into an official document, which is related to the procedure on the introduction of band combinations.
Observation 6: Some mechanisms/process are needed to treat the general issues which are identified in the basket WI agenda.
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