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1	Introduction 
The problem of simplifications of band combinations has been intensively discussed in the past RAN4 meetings. During the meetings, several methods of simplification have been proposed including using Excel file as attachments to the Word spec [1], improved wildcard within a fallback group [2], and specification split approach [3]. For the method of using Excel file as attachments, some concerns were raised on the readability of the specification with such big difference between the new version (Rel-17) and the original versions (Rel-16 and early). The CA & DC configurations should be the core parts of specification instead of being as an attachment of the core specifications. In addition, the “track changes” to record modification in Excel will cause many unnecessary troubles and inconvenience in the future CR maintenance. To alleviate the concerns mentioned above, in addition to applying excel format to band combination table, splitting each of 38.101 series into several parts like 36.521 as a quick and independent solution was proposed in [3]. It is noted that for the specification split approach the number of TS does not increases and split word files are enclosed in the same zip file. A WF on specification split approach has been achieved in [4] as follows.
· Specification split
· In case introduction of Excel tables into Rel17 specifications is not agreed in RAN4#97e, decide if RAN4 splits each of 38.101-1/2/3 from Rel17.
· How to split each of 38.101-1/2/3 is decided in RAN4#97e.
In this contribution, we provide our considerations on how to simplify the configuration tables and the detail of specification splitting.
2	CA & EN-DC configurations in 38.101-x
In order to figure out how to split 38.101-x, the distribution of each type of configurations has been analysed and shown in Table 1. From the statistic, we see that with the release upgrades, the number of combinations in the Rel-16 increases dramatically compared with that in the Rel-15, i.e., from 54 to 264 pages in total. It can be predicted that the problem will become more serious in Rel-17 and later versions. To open the specification will be more and more time-consuming. For different specifications, we find that the complexity of 101-1 is mainly reflected in inter-band CA, that of 101-2 is mainly reflected in intra-band CA, and that of 101-3 is mainly reflected in inter-band CA and inter-band EN-DC.
Table 1  Pages occupied in 38.101-x for different 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



Observation 1:	 Configuration pages occupied in 38.101-x specs increase dramatically with the evolution of spec releases.
Observation 2:  For 38.101-1, the configuration of inter-band CA occupies the most pages; for 38.101-2, the configuration of intra-band CA occupies the most pages; and for 38.101-3, the configuration of inter-band CA and inter-band EN-DC occupies the most pages.
Next, we further check the pages occupied in each chapter of TS 38.101-x. Let’s take Rel-16 specifications (v16.5.0) as an example shown in Table 2.
Table 2  Pages occupied in 38.101-x by chapters
	Chapter
	38.101-1
	38.101-2
	38.101-3

	1~4 (1 Scope, 2 References, 3 Definitions, symbols and abbreviations, 4 General)
	22
	18
	16

	5 (5 Operation bands and channel arrangement)
	69
	33
	214

	6 (6 Transmitter characteristics)
	144
	61
	134

	7 (7 Receiver characteristics)
	78
	16
	91

	Annex
	110
	57
	24



In RAN5 spec, several parts of specification within one zip file have been applied to some protocols.
[image: ] [image: ] [image: ] 
          (TS 38.508-1.zip)                           (TS 38.521-1.zip)                             (TS 38.521-2.zip)
[image: ] [image: ][image: ]
         (TS 38.533.zip)                              (TS 38.523-1.zip)                 (TS 38.521-3.zip)
Fig. 1  RAN5 spec in ZIP files
Fig.1 shows some examples of RAN5 spec in ZIP format. From the examples, we see that most of NR specs in RAN5 have been divided into several parts, although some specs are not divided into sub-parts, such as 38.521-3 with no sub-part. For some specs, the sub-parts are split on the level of sub-clauses, such as in 38.508-1, test frequencies for FR1 and test frequencies for FR2 belonging to different parts.
[image: ] [image: ]
Fig. 2  Splitting on the level of sub-clauses in RAN5 (38.508-1)
[image: ]       [image: ]
Fig. 3  Splitting on the level of clauses in RAN5 (38.521-1)
Observation 3:  In RAN5, to avoid oversized file affecting the efficiency, some specifications are split into several parts by clause or sub-clause.
Similarly to RAN5, in RAN4, 38.101-x can be divided into different parts on the level of clause or sub-clause. Fig. 4 shows the structure of clause 5 in 38.101-1/2/3. The main concern is how to split clause 5. 
Proposal 1:  It is suggested that the following 4 options can be chosen to split 38.101-x.

[image: ]           [image: ]
                          ( 38.101-1 )                                                                      ( 38.101-2 )
[image: ]
( 38.101-3 )
Fig. 4  Structure of clause 5 in 38.101-1/2/3
(1)  Opt-1                                                                        (2)   Opt-2
                                                 
(3)  Opt-3                                                                          (4)  Opt-4
                                                          


Opt-1 and opt-2 split the specification into 3 parts, where Opt-1 is split on the level of clause and Clause 5 is set as a separate part. Opt-2 divides the specification on the level of sub-clause and sub-Clause 5.5 forms a separate part. Opt-3 and opt-4 have 5 parts respectively. Opt-3 combines Clause 1~4 into one part, while other clauses are set as an individual part respectively. Opt-4 combines the contents before sub-Clause 5.4 into one part and set sub-Clause 5.5 as a separate part.
Now, let’s further check for which spec of 38.101-x should be split? As can be seen from Table 1, the proportion of CA/DC configuration in 38.101-1/-2 are not too high. In order to keep the specification readable, it is suggested no necessary to split 38.101-1/-2 at this stage, and keep it as usual to be packaged in one zip file for all sections. If in the future the configurations increase rapidly, we can then decide whether split the specification or not at that time. As for 38.101-3, since the configurations occupy too many pages, it is suggested to split the file according to the 4 options proposed in Proposal 1. Considering that splitting the specification into too many parts will affect the readability, Opt-2 is recommended to highlight the independence of CA/DC configurations.
Proposal 2:  It is suggested that splitting 38.101-1/2 is not necessary at this stage. Whether split 38.101-1/2 or not will be decided later if needed. For 38.101-3, it can be split by Opt-2 as follows.
               ( zipped in one file )
.
2	Simplification on CA/DC configurations 
· Inter-band CA in 38.101-1/-2
As stated in [2], if we take a look at inter-band CA in 38.101-1, we will find that most of the channel bandwidth for NR band with single carrier is referred to Table 5.3.5-1 in the spec. The large table size is mainly caused by triple SCSs for each band, i.e. SCS={15kHz, 30kHz, 60kHz}. If we define a bit map to represent the different SCS values for the NR channel bandwidth, the size of CA configuration table will be greatly reduced.
X
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   SCS=15KHz

   SCS=30KHz

   SCS=60KHz


                                       
Fig.5  SCS bitmap for NR FR1

[image: ]
The modified inter-band CA configurations in 38.101-1 can be simplified by using SCS bitmap as shown in Fig.5. By such simplification, the size of inter-band CA configuration table for FR1 will be greatly reduced. For inter-band CA in FR2, the similar simplification can be done as in FR1.
[image: ]
Observation 4:	 NR inter-band CA configurations in FR1 can be simplified by using SCS bitmap for FR1 to represent band channel bandwidth.
· Inter-band CA between FR1 & FR2 in 38.101-3
Like the cases in FR1 for inter-band CA, we can also simplify the inter-band CA configurations between FR1 & FR2 in 38.101-3 by using SCS bitmap as shown in Fig. 5 and Fig.6..
[image: ]
The modified inter-band CA configurations between FR1 and FR2 are as follows.
[image: ]
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Fig.6 SCS bitmap for NR FR2
Observation 5:	 NR inter-band CA configurations between FR1 and FR2 can be simplified by using SCS bitmap for FR1 and FR2 to represent band channel bandwidth.
Proposal 3:  It is suggested to use SCS bitmap to simplify inter-band CA configurations in 38.101-1/-2/-3.

3	Conclusions
In this discussion paper we have presented our considerations on simplification in the spec. How to split 38.101-x into different parts within one zip file have been analysed. Simplification for inter-band CA configurations have also been proposed. We have the following observations and proposals.
Observation 1:	 Configuration pages occupied in 38.101-x specs increase dramatically with the evolution of spec releases.
Observation 2:  For 38.101-1, the configuration of inter-band CA occupies the most pages; for 38.101-2, the configuration of intra-band CA occupies the most pages; and for 38.101-3, the configuration of inter-band CA and inter-band EN-DC occupies the most pages.
Observation 3:  In RAN5, to avoid oversized file affecting the efficiency, some specifications are split into several parts by clause or sub-clause.
Proposal 1:  It is suggested that the following 4 options can be chosen to split 38.101-x.
(3)  Opt-3                                                                          (4)  Opt-4
                                                         
(1)  Opt-1                                                                        (2)   Opt-2
                                                 

Proposal 2:  It is suggested that splitting 38.101-1/2 is not necessary at this stage. Whether split 38.101-1/2 or not will be decided later if needed. For 38.101-3, it can be split by Opt-2 as follows.
               ( zipped in one file )

Observation 4:	 NR inter-band CA configurations in FR1 can be simplified by using SCS bitmap for FR1 to represent band channel bandwidth.
Observation 5:	 NR inter-band CA configurations between FR1 and FR2 can be simplified by using SCS bitmap for FR1 and FR2 to represent band channel bandwidth.
Proposal 3:  It is suggested to use SCS bitmap to simplify inter-band CA configurations in 38.101-1/-2/-3.
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Table 5.5A.3.1-1: NR CA configurations and bandwith combinations sets defined for inter-band CA (two bands)
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Table 5.5A.3.1-1: Modified NR CA configurations and bandwith combinations sets defined for inter-band CA (two bands)«
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Table 5.5A.1-1: Inter-band CA configurations and bandwidth combinations sets between FR1 and FR2 (two bands)
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Table 5.5A.1-1: Madificd Inter-band CA configurations and bandwidth combinations sets between FR1 and FR2 (two bands)
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