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1	Introduction 
Since several meetings RAN4 is discussing a simplification of the band combinations tables in the 38.101 specs. Meanwhile there are about 8000 band combinations in these tables and it is very difficult to keep track of all specified combinations. This paper describes a possibility to implement the band combinations tables in Excel, so that it is easier to handle the huge number of combinations. It is also taking into account the comments made in the last RAN4 meeting  
2	Previous discussions and their issues
The simplification of the band combinations list is a long discussion in RAN4. Previous proposals mainly were looking at combining cells or even combining multiple band combinations to one. The latest WF [1] describes besides using Excel also using wildcards replacing all bandwidths of FR2 intra-band combinations with “@”, for example DC_1A_n257@ instead of DC_1A_n257A, DC_1A_n257B, DC_1A_n257(2A), DC_1A_n257(2A-G-3O)…
However, combining multiple band combinations into one means that information is lost, which cannot be restored. For example if DC_1A_n257@ is listed, it is not known if just DC_1A_n257A is specified in 38.101 or also DC_1A_n257(2A-G-3O). 
Observation 1:	Replacing the bandwidth notation of a FR2 combination with “@” will result in unrecoverable information loss
Recently there was a discussion in RAN2, where it was discussed, if a UE can signal support for a band combination that is not specified in RAN4 specs and RAN2 wants to have only combinations signalled, which are supported in 38.101. If we would replace the BW notation with @, we cannot say anymore, which combination is really supported. 
Observation 2:	When replacing the bandwidth notation of a FR2 combination with “@”, it will not be possible anymore to create a complete list of all band combinations supported in the 3GPP specs
Proposal 1:	RAN4 does not replace the FR2 bandwidth notations with wildcards like “@”

3	Using Excel for listing all supported band combinations 
Recently a discussion was kicked off to use Excel tables for the band combination requests, the WIDs and the status reports for the basket WIs [2]. An offline discussion with MCC revealed, that under some specific rules this is possible, and meanwhile it is established to use Excel files for the combinations requests. 
In RAN4#95e there was a proposal to use Excel files instead of Word for the band combination tables in the 38.101 TS [3]. This has been discussed in the last RAN4#95e, where the proposal to use Excel files for specifications was well received [4] and there have been some proposals how to implement the tables in Excel, so it seems clear that Excel tables have significant advantages for these huge lists compared to Word. 
To start introducing Excel tables it would be good to use the break between rel. 16 and rel. 17 after the last CA/DC combinations have been introduced into rel. 16, but there is no rel. 17 spec yet. Also there are easy and complicated tables to specify the combinations: while the CA combinations in chapters 5.5A are relatively complicated due to the inclusion of the bandwidths into the tables, the DC combinations in chapters 5.5B, although they have the much higher number of combinations, are much easier, since they just have two or three columns.
Proposal 2:	Introduce Excel tables for the DC combinations in chapter 5.5B of 38.101-3 as a first step now
Proposal 3:	Add an additional Excel file as attachment to the spec into the ZIP container of 38.101-3 for the DC combinations in chapter 5.5B as additional information and keep the combinations list in the Rel. 16 Word spec. In the first rel. 17 version of the spec the tables in Word will be removed and replaced by pointers to the Excel file. The new combinations will only be added into the Excel file.
The discussion on how to implement the CA tables from 38.101-1/2/3 in Excel will be continued. When a good solution is agreed, these tables can be added to the Excel file later.

4	Rules for using Excel files for listing all supported DC band combinations 
To have a reasonably accurate list of band combinations in Excel there need to be some rules how to implement the combinations in Excel. We propose to use these rules:
The first column contains the combination name in official 3GPP notation as it should currently be the case in 38.101-3 chapter 5.5 (there are a lot of typos and deviations in the current spec, we have a CR to correct this)
The second column contains the UL combination names in official 3GPP notation as it should currently be the case in 38.101-3 chapter 5.5, however, if there are multiple UL combinations they shall be separated by a comma “,” as the separating character and nothing else (no spaces, line feeds, CRLFs or other characters
For those tables where there is a third column (for single UL allowed), the combinations here will be using a simplified version of the official notation without the bandwidth characters, as it already has been done in the spec in the past. If there are multiple single UL combinations, “,” will be used as delimiter. For tables with only two columns, i.e. without the single UL column, the third column will be left empty with no contents (“”).
A note for the combination is listed in column 4 by indicating the number of the note. If there are multiple notes, they are listed one after the other in increasing order separated by a just comma “,” (without a space). The description of the notes is listed at the end of the table, just as it is in the Word spec.
When writing CRs, there needs to be a fifth column to indicate if the contents of the table is U – Unchanged, M – Modified, N – New combination, D – to be Deleted. This column is only needed for the CRs so that the editor knows the status, since Excel doesn’t support “Track Changes”. It can be deleted after the CR has been implemented before uploading the final specification. In case of modifying a line, it may be useful to copy the original line into columns F-I for reference to show the difference
The combinations in a table should be sorted in ascending order for each band in the combination and within the band for the bandwidth character(s). For EN-DC combiantions this means first sorting for the LTE sombination part and then for the NR combination part. Also DC_1A-1A-3A_n100A will be before DC_1A-2A-2A_n100A and DC_1B-3A_n100A will be before DC_1A-1A_n100A. Currently there are several bugs in the sorting of the combinations in the 38.101 specs
Proposal 4:	We propose to adopt the above rules for writing the Excel tables replacing the Word tables
Proposal 5:	Companies are encouraged to bring Excel macros in text form to RAN4, mainly for consistency checks of the DL and UL combinations to reduce the number of bugs in the table which we have now in the Word  veriosns of 38.101
5	Deploying Excel files for listing all supported DC band combinations 
As discussed above, we propose to start with attaching an Excel file with all tables in chapter 5.5B now at the end of rel. 16 as additional information and keep the tables in the Word files as the official information. In Rel. 17 the Excel tables should replace the Word tables. Therefore we have brought an Excel table that contains all the tables in 38.101-3 5.5B as a CR at add the Excel file as an attachment.
Proposal 6:	RAN4 agrees the CR to add the Excel sheet to the 38.101-3 TS
The Excel file in the CR covers all tables in 38.101-3 5.5B as they are now in the TS 38.101-3 V16.4.0.  It doesn’t change the wrong sort orders, but corrects typos when the combination is incorrectly implemented. Also this spec is missing hundreds of fallbacks, this was also not corrected. Both of these bugs should be corrected in a later CR.

6	Conclusions
We draw the following conclusions: 
Observation 1:	Replacing the bandwidth notation of a FR2 combination with “@” will result in unrecoverable information loss
Observation 2:	When replacing the bandwidth notation of a FR2 combination with “@”, it will not be possible anymore to create a complete list of all band combinations supported in the 3GPP specs
Proposal 1:	RAN4 does not replace the FR2 bandwidth notations with wildcards like “@”
Proposal 2:	Introduce Excel tables for the DC combinations in chapter 5.5B of 38.101-3 as a first step now
Proposal 3:	Add an additional Excel file as attachment to the spec into the ZIP container of 38.101-3 for the DC combinations in chapter 5.5B as additional information and keep the combinations list in the Rel. 16 Word spec. In the first rel. 17 version of the spec the tables in Word will be removed and replaced by pointers to the Excel file. The new combinations will only be added into the Excel file.
Proposal 4:	We propose to adopt the above rules for writing the Excel tables replacing the Word tables
Proposal 5:	Companies are encouraged to bring Excel macros in text form to RAN4, mainly for consistency checks of the DL and UL combinations to reduce the number of bugs in the table which we have now in the Word  veriosns of 38.101
Proposal 6:	RAN4 agrees the CR to add the Excel sheet to the 38.101-3 TS
An Excel file covering all tables of 38.101-3 V16.4.0 chapter 5.5B is attached. It is also part of a CR for 38.101-3 to introduce Excel tables to the TS.
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