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1 Introduction
3GPP has introduced hundreds of EN-DC and CA band combinations into 38.101-3 and thousands are planned to be added due to the rel. 16 basket WIs. Currently we have quite similar information on the band combinations almost duplicated in chapters 5.2 and 5.5 of 38-101-3 and the tables in these chapters are already in the latest rel. 15 spec about 75 pages long. It would be helpful to better organize the way from the combination request via the WI into the spec to get a more consistent result. Moving to use Excel tables instead of Word tables would be helpful, as also consistency checks and processing could be supported with Macros.
2 Requesting combinations
Until recently there was a huge variety how new configurations have been requested, as many companies used different templates and filled them out differently. In many cases there wasn’t even the official notation of the configuration mentioned in the request sheet. This resulted in many different notations for the configs even inside the same WID, as the WI rapporteurs usually just copied the requests and didn’t format them to use the official notation.

This situation was much improved by the agreement in Athens to use a new template [1], however, there are still some operators that request new combinations with the old template. The basket WI rapporteurs should encourage the requesting operators to modify their requests to the new template so that they don’t have the work anymore to modify their WIDs to use the table formats agreed in [1].
	Combination
	# CC for DL
	EN-DC, NR CA/DC and SUL configuration
	REL-indep.

from
	contact

name, company
	contact

email
	other supporting companies

(min. 3)
	status

(new, ongoing, completed, stopped)
	supported next level fallback modes and intra contiguous/non-contiguous CA
(in DL and UL)

	n78-n257
	3
	DL_n78A-n257G_UL_n78A_BCS0
	Rel-15
	
	
	Will be added later
	new
	2B_DL_n78A-n257A_UL_n78A -completed

	n78-n257
	4
	DL_n78A-n257H_UL_n78A_BCS0
	Rel-15
	
	
	Will be added later
	New
	2B_DL_n78A-n257G_UL_n78A -new

	n78-n257
	5
	DL_n78A-n257I_UL_n78A_BCS0
	Rel-15
	
	
	Will be added later
	New
	2B_DL_n78A-n257H_UL_n78A - new


Table 1: Example for a configuration request not using the agreed template
Observation 1: Some operators still request new configurations for LTE or NR not using the new request template agreed in R4-1902493 
Proposal 1: Rapporteurs should only accept new configurations for the LTE or NR basket WIs using the template agreed in R4-1902493 and revise the existing configurations in the WIDs according to the list format in that paper 

3 The Configurations tables in 38.101
Currently we have tables with configurations in two chapters. In chapter 5.2 we have the configurations listed without bandwidths mentioned and in chapter 5.5 we have tables with the same configurations including the bandwidth.

3.1 The tables in chapter 5.2
The tables in Chapter 5.2 mainly have a subset of the information in chapter 5.5. While in 5.5 the official notation including the bandwidth is used, we have in chapter 5.2 for the same configurations just the bands listed. So this part of the information is completely redundant as there is nothing new compared to chapter 5.5. The only additional information in chapter 5.2 are some footnotes and the column for “Single UL allowed”, but in some tables with higher order combinations this column also recently has been removed. If we move the information on “Single UL Allowed” and the footnotes to the tables in chapter 5.5, we can completely remove the tables in 5.2.
Observation 2: The tables in chapter 5.2 are mainly redundant as they contain of a subset of the information already contained in chapter 5.5. The additional information in the footnotes and the “Single UL Allowed” column can be moved to chapter 5.5

Proposal 2: Move the footnotes and the “Single UL Allowed” column in the tables in chapter 5.2 to the tables in chapter 5.5 and remove the tables from chapter 5.2

3.2 The tables in chapter 5.5
The tables in chapter 5.5 contain the most important information, this is the exact configuration name and the corresponding UL configuration. The information in the additional columns list the LTE part and the NR part of the configuration, which is no new information but is obvious when looking at the configuration name. Therefore the information in these two columns doesn’t give us any new information. They could be removed.
Observation 3: The information on the E-UTRA and NR configurations is obvious when looking at the configuration name and therefore the columns could be removed
Observation 4: The column for “Single UL Allowed” from chapter 5.2 can replace the two E-UTRA and NR configurations columns.
Proposal 3: Replace the two E-UTRA and NR configurations columns in the tables in chapter 5.5 with the “Single UL Allowed” column from chapter 5.2

To be able to know which configurations are supported, it is essential that all fallback configurations are also listed as supported configurations. For example if a configuration DC_1A_n260M with 8 100MHz carriers in band n260 is listed, all the fallbacks with 1, 2, 3, 4, 5, 6 and 7 carriers in n260 shall also be listed. If the fallbacks would not be listed, a UE that supports only four 100MHz carriers could not support DC_1A_n260I, as it is not listed as a officially supported combination. Also it is essential for each of the combinations that all the specified UL configurations are listed, as otherwise for example a UE supporting DC_1A_n260I in the DL but only DC_1A_n260A in the UL would not find an allowed UL if the UL fallback DC_1A_n260A is not listed but only DC_1A_n260I is listed as UL. Therefore we would prefer not to use the proposal in [2] where there was proposed to remove all the fallbacks to save space in the tables.
Proposal 4: All configurations including any fallbacks need to be listed in the tables in 5.5 together with all their specified UL configurations 

Also in [2] there is the proposal to group the combinations, this would be a good way to reduce the size of the tables. We can group similar configurations using the same bands together in one table cell, but then there needs to be a specific delimiter character like either a comma, linefeed, space or similar characters, but it always needs to be the same character, so that it can be separated automatically. An example for possible grouping that is not yet done can be seen in table 2 below:
	DC_3A_n78A-n257A
	DC_3A_n78A

DC_3A_n257A

DC_3A_n78A-n257A
	3A
	CA_n78A-n257A

	DC_3A_n78A-n257D
	DC_3A_n78A

DC_3A_n257A

DC_3A_n78A-n257A
	3A
	CA_n78A-n257D

	DC_3A_n78A-n257E
	DC_3A_n78A

DC_3A_n257A

DC_3A_n78A-n257A
	3A
	CA_n78A-n257E

	DC_3A_n78A-n257F
	DC_3A_n78A

DC_3A_n257A

DC_3A_n78A-n257A
	3A
	CA_n78A-n257F

	DC_3A_n78C-n257A
	DC_3A_n78A

DC_3A_n257A

DC_3A_n78A-n257A
	3A
	CA_n78C-n257A

	DC_3A_n78C-n257D
	DC_3A_n78A

DC_3A_n257A

DC_3A_n78A-n257A
	3A
	CA_n78C-n257D

	DC_3A_n78C-n257E
	DC_3A_n78A

DC_3A_n257A

DC_3A_n78A-n257A
	3A
	CA_n78C-n257E

	DC_3A_n78C-n257F
	DC_3A_n78A

DC_3A_n257A

DC_3A_n78A-n257A
	3A
	CA_n78C-n257F


Table 2: Example for configuration entries that could be combined

In this case the eight configurations share the same UL configurations, so they could be combined into one row. In some other cases this is already done like table 3 shows:
	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A-3A_n257A

DC_1A-3A_n257D

DC_1A-3A_n257E

DC_1A-3A_n257F
	DC_1A_n257A

DC_3A_n257A
	CA_1A-3A
	n257A

CA_n257D

CA_n257E

CA_n257F


Table 3: Example for configuration entries that are already combined

However, the point here is that the combined configurations share the same ULs, as it would not make sense to combine configurations that have different ULs in one row as then the configs and their ULs wouldn’t match. Therefore even combinations using different E-UTRA parts of the configurations could be combined in a single row as shown in table 4:
	DC_3A-42A_n257A

DC_3A-42A_n257D

DC_3A-42A_n257E

DC_3A-42A_n257F
	DC_3A_n257A
DC_42A_n257A
	CA_3A-42A
	n257A

CA_n257D

CA_n257E

CA_n257F

	DC_3A-42C_n257A
	DC_3A_n257A

DC_42A_n257A
	CA_3A-42C
	n257A

	DC_3A-42D_n257A
	DC_3A_n257A
DC_42A_n257A
	CA_3A-42D
	n257A

	DC_3A-42E_n257A
	DC_3A_n257A

DC_42A_n257A
	CA_3A-42E
	n257A


Table 4: Another example for configuration entries using the same UL configurations that could be combined

Proposal 5: Configurations sharing the same UL configurations can be combined into the same row using a predefined delimiter 
4 Future Solutions

Currently Word is used for listing the combinations as it is used for most other specs. However, Word was developed to do text processing and not for having huge tables spreading across many pages. This also results in huge delays when opening files with such long tables. For tables Excel is the much better solution. Also Excel tables are already used for some parts of RAN5 specs, so it is not completely new to 3GPP specs. For our tables Excel would have several advantages:
· Excel tables are not limited to fit on one page’s width, so instead of having footnotes we can add a column in the table
· Formulae can be used to do some text processing and also limited checks if the entries are correct
· Sorting can be used to get the correct sort order

· For more sophisticated applications Excel macros could be used, for example to check for correct notation or to generate some more information out of the existing table entries
· Fallbacks could be generated by macros

· Many companies already copy the content from the word tables into Excel sheets for internal development purposes, for example to check, if a combination is in 3GPP specs, Excel tables with the configurations could be re-used in that case

There are also disadvantages: Word specs are updated with the “Track Changes” mechanism used in the CRs, but “Track Changes” doesn’t exist in Excel, so it maybe difficult for MCC to update the specs. At least this was already mentioned by MCC as an issue. But as there are already parts of other specs in Excel, there may be a solution for this. If we move the tables to Excel, we don’t have the spec in a single file anymore, but as we already needed to split files, for example for 36.101 and other specs, just due to the size, this may not be a real issue.

If we generate an Excel file, we can have one tab in Excel for one table in 38.101. We could also think of adding some columns for other parts of the spec, for example we could remove the ∆RIB and ∆TIB tables by adding columns for these in the Excel table. We could also add columns for items that now get footnotes in the CA/DC tables.
To enable Excel tables we would need help from MCC for this. As also many other lists exist in 3GPP, for example the TDoc-list, some of which are using macros, it seems there is some expertise in MCC, perhaps even for some macro programming that we could use.
Proposal 6: RAN4 should contact MCC to check if MCC can support introduction of Excel tables for band combination lists 

5 Conclusion
According to the above discussion we have the following observations and proposals: 

Observation 1: Some operators still request new configurations for LTE or NR not using the new request template agreed in R4-1902493 
Observation 2: The tables in chapter 5.2 are mainly redundant as they contain of a subset of the information already contained in chapter 5.5. The additional information in the footnotes and the “Single UL Allowed” column can be moved to chapter 5.5

Observation 3: The information on the E-UTRA and NR configurations is obvious when looking at the configuration name and therefore the columns could be removed

Observation 4: The column for “Single UL Allowed” from chapter 5.2 can replace the two E-UTRA and NR configurations columns.
Proposal 1: Rapporteurs should only accept new configurations for the LTE or NR basket WIs using the template agreed in R4-1902493 and revise the existing configurations in the WIDs according to the list format in that paper 

Proposal 2: Move the footnotes and the “Single UL Allowed” column in the tables in chapter 5.2 to the tables in chapter 5.5 and remove the tables from chapter 5.2

Proposal 3: Replace the two E-UTRA and NR configurations columns in the tables in chapter 5.5 with the “Single UL Allowed” column from chapter 5.2

Proposal 4: All configurations including any fallbacks need to be listed in the tables in 5.5 together with all their specified UL configurations 

Proposal 5: Configurations sharing the same UL configurations can be combined into the same row using a predefined delimiter 

Proposal 6: RAN4 should contact MCC to check if MCC can support introduction of Excel tables for band combination lists 
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