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1. Introduction
The discussion for contiguous and non-contiguous intra-band ENDC combination more than 2 carriers have been continued several meetings. 
For contiguous and non-contiguous intra-band ENDC combination more than 2 carriers, there are four kinds of band combinations in current R-16 and R-17 Spec

· Case 1: All CCs are contiguous in both of UL and DL, i.e., DL DC_(n)48CA with UL DC_(n)48AA
· Case2: Neither carrier is contiguous to each other in both UL and DL, i.e., DL DC_48A-48A_n48A with UL DC_48A_n48A
· Case 3: All CCs are contiguous in DL but  neither carrier is contiguous to each other in UL, i.e., DL DC_(n)48CA with UL DC_48A_n48A
· Case 4: LTE and NR adjacent carriers are contiguous but carriers in LTE or NR are non-contiguous, it will has two kinds of UL ENDC configurations, i.e., DL DC_48A_(n)48AA with UL DC_(n)48AA, DL DC_48A_(n)48AA with UL DC_48A_n48A
But in last meeting second round e-mail discussion, one more case was found missed based on above summary, we could call it case 5 as below:

· Case 5: LTE and NR adjacent carriers are non-contiguous but carriers in LTE or NR are contiguous, i.e., DL DC_48C_n48A with UL DC_48A_n48A, it can be indicated by ‘non-contiguous’ without ambiguousness.
According to the UE capability of intraBandENDC-Support, it can indicate three states{contiguous, non-contiguous, both} per band combination, but can’t indicate per band combination per UL or Per DL:

	intraBandENDC-Support

Indicates whether the UE supports intra-band (NG)EN-DC with only non-contiguous spectrum, or with both contiguous and non-contiguous spectrum for the (NG)EN-DC combination as specified in TS 38.101-3 [4].

If the UE does not include this field for an intra-band (NG)EN-DC combination the UE only supports the contiguous spectrum for the intra-band (NG)EN-DC combination.
	BC
	No
	N/A
	N/A


Therefore, there is no any confusion for 

· Case 1 All CCs are contiguous in both of UL and DL, indicate by intraBandENDC-Support= contiguous;
· Case2: Neither carrier is contiguous to each other in both UL and DL, indicate by intraBandENDC-Support= non-contiguous;
· Case5: LTE and NR adjacent carriers are non-contiguous but carriers in LTE or NR are contiguous, indicate by intraBandENDC-Support= non-contiguous;
But for case 3 and case 4, no matter what the IE intraBandENDC-Support indicates will cause some confusion for the UE actual configuration. How to indicate case 3 and case 4 need further study.
This contribution will further discuss the possible solution about intra-band ENDC combination more than two carriers.
2.  Discussion
1. Case 3: All CCs are contiguous in DL but  neither carrier is contiguous to each other in UL, i.e., DL DC_(n)48CA with UL DC_48A_n48A
Firstly, there are some fall-back rules for ENDC or band combinations in TS 38.101-3 and TS 38.306, excerpt from TS 38.101-3 v17.3.0:
“A terminal which supports an inter-band EN-DC or NE-DC configuration with a certain UL configuration shall support the all lower order DL configurations of the lower order EN-DC or NE-DC combinations, which have this certain UL configuration and the fallbacks of this UL configuration.”

It means DL DC_48A_n48A must be a fallback band combination of DL DC_(n)48CA, if DL CA_(n)48CA was configured with UL DC_48A_n48A. 

The fall-back rule in TS 38.306 excerpt here:

“An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.”

It said DL DC_48A_n48A is not considered to be a fallback band combination of DC_(n)48CA. Therefore, it is not allowed for DL DC_(n)48CA and DL  DC_(n)48DA configured with UL DC_48A_n48A according above fallback rules.

Secondly, we can review the description for the intra-band contiguous ENDC configuration in TS 38.101-3 as below excerpted:
In clause 5.3B.0
Intra-band contiguous EN-DC configurations are defined using intra-band contiguous EN-DC bandwidth class notation DC_(n)Xyz where the first EN-DC bandwidth class letter y indicates the number of contiguous E-UTRA carriers and the second EN-DC bandwidth class letter z indicates the number of contiguous NR carriers for the EN-DC combination of E-UTRA Band X and NR Band nX. Applicable contiguous intraband EN-DC bandwidth classes are listed in Table 5.3B.0-1.

In clause 5.3B.1.2
For intra-band contiguous EN-DC, an EN-DC configuration is a single operating band supporting an intra-band contiguous EN-DC bandwidth class.

Based on above description for the intra-band contiguous ENDC configuration, only an intra-band ENDC supporting the intra-band contiguous EN-DC bandwidth classes in both of UL and DL EN-DC configurations can be called an intra-band contiguous ENDC.
That is, an DL intra-band contiguous ENDC is only allowed to configure with UL intra-band contiguous ENDC, based on the fallback rules and RAN4’s definition of the intra-band contiguous EN-DC.
Proposal 1: For case 3, below cases of DL intra-band contiguous ENDC more than 2 carriers with UL intra-band non-contiguous ENDC should be removed from R-16 and R-17 Spec:
	EN-DC

configuration
	Uplink EN-DC

configuration

	DC_(n)41AB5
DC_(n)41CA5
DC_(n)41DA5
	DC_41A_n41A

	DC_(n)48CA5
	DC_48A_n48A6

	DC_(n)48DA5
	DC_48A_n48A6


2. Case 4: LTE and NR adjacent carriers are contiguous but carriers in LTE or NR are non-contiguous, it will has two kinds of UL ENDC configurations
· DL DC_48A_(n)48AA with UL DC_(n)48AA
· DL DC_48A_(n)48AA with UL DC_48A_n48A
Firstly, according to the description for the intra-band contiguous ENDC configuration, an intra-band contiguous EN-DC configuration is a single operating band supporting an intra-band contiguous EN-DC bandwidth class. Therefore,  DL DC_48A_(n)48AA doesn’t belong to intra-band contiguous EN-DC, can’t be indicated by intraBandENDC-Support= contiguous.
Secondly, if keeping them as intra-band non-contiguous EN-DC combination and indicated by intraBandENDC-Support= non-contiguous, it will cause confusion with DC_48A-48A_n48A with UL DC_48A_n48A. Since these two kinds of band combinations have the same UE capability, network can’t distinguish them just by the UE capability, as list in Table 2-1.

Table 2-1 Same UE capability indicating different ENDC combination

	UE Capability
	DL/UL Configuration

	LTE-DL
	LTE-UL
	NR-DL
	NR-UL
	intraBandENDC-Support
	DL Configuration
	UL Configuration

	48A-48A
	48A
	n48A
	n48A
	non-contiguous
	DC_48A_(n)48AA
	DC_48A_n48A

	48A-48A
	48A
	n48A
	n48A
	non-contiguous
	DC_48A-48A_n48A
	DC_48A_n48A


Therefore, it’s better to indicate DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A by intraBandENDC-Support= both
Proposal 2: For case 4 (DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A), move them into a new table and indicate them by intraBandENDC-Support= both.
Based on above cases classification, the related indication of IE intraBandENDC-Support are summarized as below table2-2:
Table 2-2 UE capability indication for different ENDC combination
	Cases
	LTE/NR
	DL CA BW class
	UL CA BW class
	IE intraBandENDC-Support
	DL DC
	UL DC

	Case 1
	LTE
	CA_48C
	CA_48A
	Contiguous
	DC_(n)48CA
	DC_(n)48AA

	
	NR
	CA_n48A
	CA_n48A
	
	
	

	Case 2
	LTE
	CA_48A-48A
	CA_48A
	Non-contiguous
	DC_48A-48A_n48A
	DC_48A_n48A

	
	NR
	CA_n48A
	CA_n48A
	
	
	

	Case 3
	LTE
	CA_48C
	CA_48A
	/
	/
	/

	
	NR
	CA_n48A
	CA_n48A
	
	
	

	Case 4
	LTE
	CA_48A-48A
	CA_48A
	Both
	DC_48A_(n)48AA
	DC_(n)48AA

DC_48A_n48A

	
	NR
	CA_n48A-48A
	CA_n48A
	
	DC_48A-48A_n48A
	DC_48A_n48A

	Case 5
	LTE
	CA_48C
	CA_48A
	Non-contiguous
	DC_48C_n48A
	DC_48A_n48A

	
	NR
	CA_n48A
	CA_n48A
	
	
	

	Case1+case5
	LTE
	CA_48C
	CA_48A
	Both
	DC_(n)48CA
	DC_(n)48AA

	
	NR
	CA_n48A
	CA_n48A
	
	DC_48C_n48A
	DC_48A_n48A


Another issue need further discussion, we can see for case 4, intraBandENDC-Support= both for LTE CA_48A-48A and NR CA_n48A doesn’t only present DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A but also present DL DC_48A-48A_n48A with UL DC_48A_n48A. 
From the UE implementation, a UE may just support DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and doesn’t support DC_48A-48A_n48A with UL DC_48A_n48A.

Therefore, to get rid of DL DC_48A-48A_n48A with UL DC_48A_n48A from case 4, one note could be introduce as below:
NOTE 5: The UE supporting these configurations mixed intra-band continuous and non-continuous ENDC with two sub-blocks containing more than two component carriers indicates ‘both’ by IE intraBandENDC-Support.
Proposal 3: To get rid of DL DC_48A-48A_n48A with UL DC_48A_n48A from case 4, one note could be introduce as below:

NOTE 5: The UE supporting these configurations mixed intra-band continuous and non-continuous ENDC with two sub-blocks containing more than two component carriers indicates ‘both’ by IE intraBandENDC-Support.
3. Conclusion

In this contribution, we further discussed the possible solution about intra-band ENDC combination more than two carriers and proposed:
Proposal 1: For case 3, below cases of DL intra-band contiguous ENDC more than 2 carriers with UL intra-band non-contiguous ENDC should be removed from R-16 and R-17 Spec:
	EN-DC

configuration
	Uplink EN-DC

configuration

	DC_(n)41AB5
DC_(n)41CA5
DC_(n)41DA5
	DC_41A_n41A

	DC_(n)48CA5
	DC_48A_n48A6

	DC_(n)48DA5
	DC_48A_n48A6


Proposal 2: For case 4, move DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A into a new table and indicate them by intraBandENDC-Support= both.
Proposal 3: To get rid of DL DC_48A-48A_n48A with UL DC_48A_n48A from case 4, one note could be introduce as below:

NOTE 5: The UE supporting these configurations mixed intra-band continuous and non-continuous ENDC with two sub-blocks containing more than two component carriers indicates ‘both’ by IE intraBandENDC-Support.
Companion CR were submitted in [1] [2].
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