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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 7000 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.  
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 proposal [1] was to replace 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 notation with “@”

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 may be possible. Further discussions how to implement this are of course needed, but already now it is clear that Excel has significant advantages for these huge lists compared to Word. Examples of these are:
The word tables are completely maintained by hand, this means there are a lot of formatting errors like missing commas, spaces or line feeds, where they don’t belong, even unreadable Unicode characters and hidden columns have been seen, which make it absolutely impossible to just import the tables for automatic processing
There is no plausibility check for the entries in the band combination tables in Word
When all combinations are in Excel tables, people can write and share Excel macros for plausibility checks, automated filling, fallback checks and generation etc. For safety reasons of course these macros should be shared as text to be copied into the macro editor, not as .xlsm files
In Excel tables sorting can be done quite easily, the word tables are in many cases inconsistent concerning the sorting
In Excel there is no problem handling tables with more than 1000 lines, handling multiple of such large tables in Word in many cases results in Word crashing or taking minutes to open the file
In Excel data can easily be filtered, so it is possible to filter for the combinations one is interested in or filter for other data like specific UL combinations, notes etc.
Of course there are also some disadvantages when using Excel instead of Word, but we think these can be handled:
Word can handle “Track Changes” for the CRs, Excel not. In Excel this could be emulated by an additional column saying if a line was added, modified, unchanged or needs to be deleted
Word can easily handle notes, Excel not. But in Excel this could be circumvented by adding a column for the notes
We have the following proposals to implement Excel tables to replace the tables in chapter 5.5 of 38.101-x
Proposal 2:	Replace the band combination tables in chapter 5.5 of 38.101-x by one tab for each table in a single Excel file as attachment to the Word spec and add a reference to the Excel table replacing the currently used table in Word
Proposal 3:	For the notes add another column listing just the numbers of the notes. The notes themselves can be added as additional lines below the table itself, similar to the notes below the word tables. There should not be any superscript notes in cells where there are other numbers or band combinations
Proposal 4:	For tracking changes in the CRs, the same table format can be used by adding a track changes column with letters: U – Unchanged, M – Modified, N – New combination, D – To be deleted
Proposal 5:	As in the current tables there shall be one column for the band combinations using the official notation for band combinations with only a single combination per line. There shall be a second column listing, separated by commas, all UL combinations allowed for that specific DL combination in column 1 also using the official notation. There can be additional columns like the “Single UL allowed” column or bandwidth columns similar to the columns in the current tables
Proposal 6:	Cells merged in the Word document need to be unmerged to allow sorting, macros etc. The contents in the cells, which are empty after the unmerge, need to be filled with the same information as in the uppermost left cell of the unmerged cells



4	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:	Do not replce the FR2 bandwidth notation with “@”
Proposal 2:	Replace the band combination tables in chapter 5.5 of 38.101-x by one tab for each table in a single Excel file as attachment to the Word spec and add a reference to the Excel table replacing the currently used table in Word
Proposal 3:	For the notes add another column listing just the numbers of the notes. The notes themselves can be added as additional lines below the table itself, similar to the notes below the word tables. There should not be any superscript notes in cells where there are other numbers or band combinations
Proposal 4:	For tracking changes in the CRs, the same table format can be used by adding a track changes column with letters: U – Unchanged, M – Modified, N – New combination, D – To be deleted
Proposal 5:	As in the current tables there shall be one column for the band combinations using the official notation for band combinations with only a single combination per line. There shall be a second column listing, separated by commas, all UL combinations allowed for that specific DL combination in column 1 also using the official notation. There can be additional columns like the “Single UL allowed” column or bandwidth columns similar to the columns in the current tables
Proposal 6:	Cells merged in the Word document need to be unmerged to allow sorting, macros etc. The contents in the cells, which are empty after the unmerge, need to be filled with the same information as in the uppermost left cell of the unmerged cells
An exemplary Excel file with one table from each 38.101-1/2/3 spec is attached.
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