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3
Justification

Compared with previous generations, 5G NR have much more complex band combination configurations being specified due to the number of bands, multiple numerologies, larger channel bandwidth, size of channel bandwidth set, and etc. Up to today 3GPP has specified hundreds of band combinations with thousands of configurations in different modes, e.g., CA, EN-DC, DC, SUL etc. The situation is becoming worse and worse with the increasing number of band combinations and potential new channel bandwidths introduced in RAN4, thus RAN4 specifications have become more and more complex and redundant. It has seriously affected the efficiency and readability of the specifications, especially for the cases when tracking the support of specific frequency band combination in the spec. The current way of specifying band combinations should be optimized and improved in order to accommodate the increasing demands.

As an example on band combination configurations, Table 1 illustrates pages occupied in current RAN4 specs TS 38.101-x by different CA/DC configurations. For this reason, the topic of simplifications of band combinations has been intensively discussed in the past RAN4 meetings. Several methods of simplification have been proposed including using Excel file as attachments to the Word spec, wildcard approach, and specification split approach, etc. However, no consensus has been reached.

Table 1  Pages occupied in 38.101-x for various configuration types

Pages occupied for configurations in 38.101-x (Rel-16 vs. Rel-15)
	Configuration Types
	Occupied Pages in each Type
	Total Pages

	
	Rel-15
	Rel-16
	Rel-15
	Rel-16

	38.101-1
	

	Intra-band contiguous CA
	1
	2
	1
	2

	Intra-band non-contiguous CA
	0
	1
	0
	1

	Inter-band CA
	(2 Bands)
	3
	19
	3
	35

	
	(3 Bands)
	0
	12
	
	

	
	(4 Bands)
	0
	4
	
	

	Inter-band DC
	0
	1
	0
	1

	SUL
	1
	2
	1
	2

	38.101-2
	

	Intra-band contiguous CA
	2
	7
	2
	7

	Intra-band non-contiguous CA
	3
	14
	3
	14

	Inter-band CA
	0
	1
	0
	1

	38.101-3
	

	Inter-band CA between FR1 & FR2
	2 Bands
	2
	25
	2
	39

	
	3 Bands
	0
	10
	
	

	
	4 Bands
	0
	4
	
	

	Intra-band contiguous EN-DC
	1
	1
	1
	1

	Intra-band non-contiguous EN-DC
	1
	1
	1
	1

	Inter-band EN-DC within FR1
	2 Bands
	3
	7
	18
	57

	
	3 Bands
	6
	22
	
	

	
	4 Bands
	5
	20
	
	

	
	5 Bands
	3
	7
	
	

	
	6 Bands
	1
	1
	
	

	Inter-band NE-DC within FR1
	1
	1
	1
	1

	Inter-band EN-DC including FR2
	2 Bands
	5
	17
	14
	59

	
	3 Bands
	4
	23
	
	

	
	4 Bands
	3
	14
	
	

	
	5 Bands
	2
	5
	
	

	Inter-band EN-DC including FR1 & FR2
	3 Bands
	3
	9
	6
	40

	
	4 Bands
	1
	17
	
	

	
	5 Bands
	1
	11
	
	

	
	6 Bands
	1
	3
	
	

	Inter-band NR-DC between FR1&FR2
	2 Bands
	1
	2
	1
	3

	
	3 Bands
	0
	1
	
	

	Total
	
	
	54
	264


In addition to the dramatic increase in the number of CA/DC configurations, the complexity of various configurations is also reflected in the number of pages occupied such as ΔTIB,c, ΔRIB,c for EN-DC and other clauses. 

Furthermore, the excessive number of columns in the configuration table shown as Fig. 1 also bring much trouble introduce the CA/DC combinations into the spec, especially when some new channel bandwidths are added to the constitute band. 

--------  Extracted from TS 38.101-2 --------
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Configurations for intra-band contiguous CA

Table 5.5A.1-1: NR CA configurations, bandwidth combination sets, and fallback group defined for intra-band contiguous CA

NR CA configuration / Bandwidth combination set/ Fallback group

NRCA Uplink CA | BWeer | BWesumer | BWenaet | BWenamet | BWenamer | BWensnres | BWenaes | BWeamer | e | | Fallback
configuration | configurations | ~(MHz) | (MHz) | (MHz) | (MAZ) | (MHz) | (MRz) | (MHZ) | (MHZ) | e group
50,100,
CA_n257B CA_n257B 200, 400 400 800 0 1
50, 100,
CA_n257C CA_n257B 200, 400 400 400 1200 0 1





[image: image2.png]5.5A.2 Configurations for intra-band non-contiguous CA

Configurations listed in this clause apply to downlink carrier aggregation only.

Table 5.5A.2-1: NR CA configurations with single CA bandwidth class defined for intra-band non-contiguous CA

NR CA configuration / Bandwidth combination set
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--------  Extracted from TS 38.101-1 --------
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Fig. 1 Examples of complex tables in TS 38.101-x
Another issue is the trackability and editability of the tables. When a new band combination configuration is added, it is not convenient to follow lexicographical order, in particular for a huge table.

Finally, some information in current band combination tables is redundant. For example, the SCS information for inter-band CA shown as in Table 2 is duplicated with that in Table 5.3.5-1 of TS 38.101-1/2, , which brings huge redundancy in the RAN4 specs. And it is also challenging for maintain huge redundant information in the RAN4 specs, thus it will also increase the risk of potential inconsistencies within RAN4 specs. 

Recently RAN4 has spent quite much efforts on some possible simplifications on band combination indication due to RAN4 simplification are worth studying.

Table 2 Examples of redundant info in RAN4 spec

[image: image4.png]Table 5.5A.1-1: Inter-band CA configurations and bandwidth combinations sets between FR1 and FR2 (two bands)
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In order to consolidate all efforts and accommodate the increasing demands, we are proposing a study item on how to optimally specify band combination configurations in RAN4 specs.
4
Objective

The objectives of this study item is to improve and optimize specification of the band combination in the current RAN4 specifications. The study proceeds within the following scopes.

1) Analyse and identify the redundant contents in RAN4 specifications.

2) Study potential future-proof solutions for band combination configuration tables in RAN4 specifications for concise representation, better readability and better trackability and editability.

3) Study the potential influence on request sheet template due to RAN4 band combination specification optimization.

4) Study the possible optimizations on band combination indication.
The target is that after the completion of the study item, a guidance on optimized specification of band combinations for RAN4 specifications will be approved and then applied to the latest RAN4 specifications.

4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)

NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	TR 38.xxx
	Guidance on optimization for RAN4 specifications of band combinations
	TSG#91
	TSG#92
	Zhifeng MA, ZTE, 
ma.zhifeng@zte.com.cn



{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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