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1	Introduction
In this contribution we discuss the fact that currently there are several different ways how EN-DC configurations are listed in 38.101-3 clause 5.5B. It would be important to agree uniform format to avoid miss understandings and guide proponents to draft the TPs and CRs.  In this contribution we focus only interband EN-DC as there are not that many intraband EN-DC configurations in current specification and also as intraband EN-DC is much more complicated that interband EN-DC it many need different approach anyways.
2	Discussion
2.1	Current situation
EN-DC configurations are captured in table format in 38.101-3 clause 5.5B. Tables have four columns, first column tells which EN-DC configurations the row is about, second column indicates valid uplink EN-DC configurations and then third and fourth columns indicates the corresponding E-UTRA and NR configurations. Uplink EN-DC configuration column is perhaps most important as not all uplink permutations are allowed due to technical reasons such as filtering agreements made in RAN4. Information in columns for E-UTRA and NR configurations is rather obvious, but the merit is that those spell out the baseline E-UTRA and NR configurations and can be used when digging up the requirements for these.
Discrepancy that this contribution discusses is how the EN-DC configurations are grouped or not grouped in the first column, information in other columns just follow accordingly. 
As an example, in Table 5.5B.5.4 looking band combination 1+19+21+42+n257 we can see that each DL EN-DC combination is on separate row, see below 
Table 5.5B.5.4-1: Inter-band EN-DC configurations including FR2 (five bands)
	DC_1A-19A-21A-42A_n257A
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_1A-19A-21A-42A
	n257A

	DC_1A-19A-21A-42A_n257D
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_1A-19A-21A-42A
	n257A

	DC_1A-19A-21A-42A_n257E
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_1A-19A-21A-42A
	n257A

	DC_1A-19A-21A-42A_n257F
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_1A-19A-21A-42A
	n257A

	DC_1A-19A-21A-42C_n257A
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_1A-19A-21A-42C
	n257A

	DC_1A-19A-21A-42C_n257D
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_1A-19A-21A-42C
	CA_n257D

	DC_1A-19A-21A-42C_n257E
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_1A-19A-21A-42C
	CA_n257E

	DC_1A-19A-21A-42C_n257F
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_1A-19A-21A-42C
	CA_n257F



But when looking Table 5.5B.5.3 and band combination 1+19+21+n257 (fall-back of the above) four different EN-DC configurations are grouped into one row, see below 
Table 5.5B.5.3-1: Inter-band EN-DC configurations including FR2 (four bands)
	DC_1A-19A-21A_n257A
DC_1A-19A-21A_n257D
DC_1A-19A-21A_n257E
DC_1A-19A-21A_n257F
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_21A_n257D
	CA_1A-19A-21A
	n257A
CA_n257D
CA_n257E
CA_n257F





Logic in above table for 4 bands is that E-UTRA configuration is the same in all EN-DC configurations. This approach is used widely in many tables for FR1 and FR2. An extreme example from Table 5.5B.5.1 see below.
Table 5.5B.5.1-1: Inter-band EN-DC configurations including FR2 (two bands)
	DC_5A_n257A
	DC_5A_n257A
	5A
	n257A

	DC_5A_n260A
DC_5A_n260B
DC_5A_n260C
DC_5A_n260D
DC_5A_n260E
DC_5A_n260F
DC_5A_n260G
DC_5A_n260H
DC_5A_n260I
DC_5A_n260J
DC_5A_n260K
DC_5A_n260L
DC_5A_n260M
DC_5A_n260O
DC_5A_n260P
DC_5A_n260Q
DC_5A_n260(2A)
DC_5A_n260(3A)
DC_5A_n260(4A)
DC_5A-n260(A-I)
DC_5A-n260(D-G)
DC_5A-n260(D-H)
DC_5A-n260(D-I)
DC_5A-n260(D-O)
DC_5A-n260(D-P)
DC_5A-n260(D-Q)
DC_5A-n260(E-O)
DC_5A-n260(E-P)
DC_5A-n260(E-Q) 
DC_5A-n260(G-I)
	DC_5A_n260A
	5A
	n260A
CA_n260B
CA_n260C
CA_n260D
CA_n260E
CA_n260F
CA_n260G
CA_n260H
CA_n260I
CA_n260J
CA_n260K
CA_n260L
CA_n260M
CA_n260O
CA_n260P
CA_n260Q
CA_n260(2A)
CA_n260(3A)
CA_n260(4A)
CA_n260(A-I)
CA_n260(D-G)
CA_n260(D-H)
CA_n260(D-I)
CA_n260(D-O)
CA_n260(D-P)
CA_n260(D-Q)
CA_n260(E-O)
CA_n260(E-P)
CA_n260(E-Q)
CA_n260(G-I)



There exists inconsistency also within many tables. As an example, below when CA configuration is CA_3A-21A-42A then grouping is used but when it is CA_3A-21A-42C then not.
Table 5.5B.4.3-1: Inter-band EN-DC configurations within FR1 (four bands)
	DC_3A-21A-42A_n77A
DC_3A-21A-42A_n77C
	DC_3A_n77A
DC_21A_n77A
	CA_3A-21A-42A
	n77A
CA_n77A

	DC_3A-21A-42A_n78A
DC_3A-21A-42A_n78C
	DC_3A_n78A
DC_21A_n78A
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	n78A
CA_n78A

	DC_3A-21A-42A_n79A
DC_3A-21A-42A_n79C
	DC_3A_n79A
DC_21A_n79A
	CA_3A-21A-42A
	n79A
CA_n79A

	DC_3A-21A-42C_n77A
	DC_3A_n77A
DC_21A_n77A
	CA_3A-21A-42C
	n77A

	DC_3A-21A-42C_n78A
	DC_3A_n78A
DC_21A_n78A
	CA_3A-21A-42C
	n78A

	DC_3A-21A-42C_n79A
	DC_3A_n79A
DC_21A_n79A
	CA_3A-21A-42C
	n79A

	DC_3A-21A-42C_n77C
	DC_3A_n77A
DC_21A_n77A
	CA_3A-21A-42C
	CA_n77C

	DC_3A-21A-42C_n78C
	DC_3A_n78A
DC_21A_n78A
	CA_3A-21A-42C
	CA_n78C

	DC_3A-21A-42C_n79C
	DC_3A_n79A
DC_21A_n79A
	CA_3A-21A-42C
	CA_n79C



In Table 5.5B.5.1 as above we see another approach how to group EN-DC configurations and in this method all EN-DC configurations that have same band combination (42+n257) are grouped, see below. Although looking the example in Table 4 perhaps it would not have been necessary to repeat E-UTRA configuration four times. These two cases are the only ones using this approach.
Table 5.5B.5.1-1: Inter-band EN-DC configurations including FR2 (two bands)
	DC_41A_n257A
DC_41C_n257A
	DC_41A_n257A
	41A
CA_41C
	n257A

	DC_42A_n257A
DC_42C_n257A
DC_42A_n257D
DC_42A_n257E
DC_42A_n257F
	DC_42A_n257A
	42A
CA_42C
42A
42A
42A
	n257A
n257A
CA_n257D
CA_n257E
CA_n257F




From NR-DC clause we can find another approach for compression where number of rows is not compressed but uplink NR DC configurations are merged, see Table 5.5B.7-1.
Table 5.5B.7-1: Inter-band NR-DC configurations between FR1 and FR2 (two bands)
	Downlink NR DC
configuration
	Uplink NR DC
configuration
	NR configuration for FR1
	NR configuration for FR2

	DC_n77A-n257A
	DC_n77A-n257A
	n77A
	n257A

	DC_n77A-n257D
	
	n77A
	CA_n257D

	DC_n77A-n257E
	
	n77A
	CA_n257E

	DC_n77A-n257F
	
	n77A
	CA_n257F

	DC_n77A-n257G
	
	n77A
	CA_n257G

	DC_n77A-n257H
	
	n77A
	CA_n257H

	DC_n77A-n257I
	
	n77A
	CA_n257I

	DC_n77A-n257J
	
	n77A
	CA_n257J

	DC_n77A-n257K
	
	n77A
	CA_n257K

	DC_n77A-n257L
	
	n77A
	CA_n257L

	DC_n77A-n257M
	
	n77A
	CA_n257M

	DC_n77C-n257A
	
	CA_n77C
	n257A

	DC_n77C-n257D
	
	CA_n77C
	CA_n257D

	DC_n77C-n257E
	
	CA_n77C
	CA_n257E

	DC_n77C-n257F
	
	CA_n77C
	CA_n257F



As there inevitable will be massive amount of EN-DC configuration coming to RAN4 perhaps none of the methods used today is not good enough for keeping the spec manageable sized.  One method not yet used in 38,101-3 spec could be that grouping is based on combination of LTE CA + NR CA. Only highest LTE CA is captured into spec as fallbacks are mandatory and similarly only highest NR CA is captured into spec because also for NR fallbacks are mandatory. In case of NR attention is needed for FBG concept. Let’s call this highest fallback method.
As an example, DC_1A_n78C-n257F would include
· DC_1A_n78C-n257E
· DC_1A_n78C-n257D
· DC_1A_n78C-n257A
· DC_1A_n78A-n257E
· DC_1A_n78A-n257D
· DC_1A_n78A-n257A
At the moment all above are listed separately
	DC_1A_n78A-n257A
	DC_1A_n78A
DC_1A_n257A
DC_1A_n78A-n257A
	1A
	CA_n78A-n257A

	DC_1A_n78A-n257D
	DC_1A_n78A
DC_1A-n257A
DC_1A_n78A-n257A
	1A
	CA_n78A-n257D

	DC_1A_n78A-n257E
	DC_1A_n78A
DC_1A_n257A
DC_1A_n78A-n257A
	1A
	CA_n78A-n257E

	DC_1A_n78A-n257F
	DC_1A_n78A
DC_1A_n257A
DC_1A_n78A-n257A
	1A
	CA_n78A-n257F

	DC_1A_n78C-n257A
	DC_1A_n78A
DC_1A_n257A
DC_1A_n78A-n257A
	1A
	CA_n78C-n257A

	DC_1A_n78C-n257D
	DC_1A_n78A
DC_1A_n257A
DC_1A_n78A-n257A
	1A
	CA_n78C-n257D

	DC_1A_n78C-n257E
	DC_1A_n78A
DC_1A_n257A
DC_1A_n78A-n257A
	1A
	CA_n78C-n257E

	DC_1A_n78C-n257F
	DC_1A_n78A
DC_1A_n257A
DC_1A_n78A-n257A
	1A
	CA_n78C-n257F



2.2	How to move forward
In our view this is a major problem that needs to be resolved. RAN4 needs to agree common way how to list EN-DC and NR-DC configuration in clause 5.5B. Currently the same E-UTRA CA based grouping is by far the most common way to group the EN-DC configurations out of the three used and presented in this paper. Next we look for pros and cons of these three methods
Grouping based on common E-UTRA CA
· Widely used already both for FR1 and FR2
· Reduces separate rows in tables quite much especially in FR2
Grouping based on common band combination
· Used only in two occasions
· Reduces separate rows even more that same E-UTRA CA approach
Grouping based common uplink configuration
· Used only for NR-DC
· Least amount of information compression from these three at least in current format
· Could be further optimized by merging E-UTRA CA
Grouping based highest fallback method
· Not in use at the moment
· Biggest compression of the listed
· leads to re-grouping of some common E-UTRA CA based cases like DC_5A_n260X
· When a new configuration is introduced which has higher BW class than the one in spec then an update would be needed
· Fallback rules needs to crystal clear in spec (should be anyways)
We do not have clear preference at the moment and welcome discussion on this topic. RAN4 needs to find a solution before REL-16 specs are created.
One simplification that RAN4 could consider at this point is the removal or 3rd and 4th columns which are for EN-DC E-UTRA configuration and NR configuration and for NR DC NR configuration for FR1 and NR configuration for FR2. This action would net make tables shorter but reduces the maintenance effort as well as creation of TPs effort. Information in those columns can be deducted from first column.
Proposal; RAN4 needs to agree rules how the EN-DC and NR-DC configurations are grouped in clause 5.5B of 38.101-3 and agree a REL-15 CR before REL-16 specs are implemented.
3	Conclusion
In this contribution we have discussed the fact that at the moment there is not general way how the EN-DC and NR-DC configurations are grouped in clause 5.5B of 38.101-3. This needs to be re-solved.
Proposal; RAN4 needs to agree rules how the EN-DC and NR-DC configurations are grouped in clause 5.5B of 38.101-3 and agree a REL-15 CR before REL-16 specs are implemented.
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