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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
IE intraBandENDC-Support in UE capability can indicate three states{contiguous, non-contiguous, both} per band combination, it 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
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。
In RAN4 #102-e meeting, the WF [1] approved some possible alternatives for case 3 and case 4 as below:
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o Alternative 1: remove below combinations from R-16 and R-17 Spec, according to current fall-back rules
in TS 38.101-3 and TS 38.306,
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o Alternative 2: the UE should report the additional band combination DC_48A_n484 or DC_41A_nd1A to

support these combinations or introduce new UE capability:+
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o Altemative 1 it is mandatory to define both kinds of UL ENDC configurations for the combinations
simultancously, i.e., DL DC_48A_(n)48AA with both of UL DC_(n)}48AA and DC_48A_nd8A, indicate
by intraBaod ENDC-Support= both «

o Alternative 2: Move the following combinations to intra-band contiguous EN-DC combination, indicate
by intraBandENDC-Support= contiguous«

= DLDC_48A_(n)48AA with UL DC_(n)}48AA~
= DLDC_48A_(n)48AA with UL DC_48A_nd8A~

o Altemative 3: No specification change to the following intra-band EN-DC combinations, indicated by
intraBandENDC-Support=non-contiguous

= DLDC_48A_(n)48AA with UL DC_(n)}48AA~

= DLDC_48A_(n)48AA with UL DC_48A_nd8A~




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
Alternative 1 is trying to remove these combinations from R-16 and R-17 Spec based on current fall-back rules in TS 38.101-3 and TS 38.306 to eleminate the confusion for the UE actual configuration.
Alternative 2 is trying to enforce the implemantion of UE, that is the UE must support DC_48A_n48A with UL DC_48A_n48A and report it if the UE support DC_(n)48CA with UL DC_48A_n48A.  
In fact, the ambiguous configurations caused by the UE capability signaling or new definition of band combinations should be resolved by introducing new UE capability or modifying the definition of band combinations, not be resolved by mandatory demanding the UE implementation.

Proposal 1: for case 3, operators should check whether the configurations in below table is needed:
	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


· If need, introducing new UE capability indicates intra-band ENDC state per band combination per UL or Per DL.

· If not, removed them from R-16 and R-17 Spec.
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
These three alternatives all proposed to mandatory define two kinds of UL ENDC configurations for these band combinations, the different point is how to category these band combinations in the Spec and how to indicate it by the IE intraBandENDC-Support.
If as alternative 2 moving the following combinations to intra-band contiguous EN-DC combination, indicate by intraBandENDC-Support= contiguous, it will violate the fallback definitions. Since DC_48A_(n)48AA with UL DC_48A_n48A need fallback to DC_48A_n48A with UL DC_48A_n48A according to the definition in TS 38.101-3.

If as alternative 3 keeping them as intra-band non-contiguous EN-DC combination, 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


Proposal 2: for case 4 (DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A):
· If it is agreed to introduce new UE capability in Proposal 1, there is no Spec change.
· If not, move them into a new table and indicate them by intraBandENDC-Support= both.
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, operators should check whether the configurations in below table is needed:

	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


· If need, introducing new UE capability indicates intra-band ENDC state per band combination per UL or Per DL.

· If not, removed them from R-16 and R-17 Spec.
Proposal 2: for case 4 (DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A):
· If it is agreed to introduce new UE capability in Proposal 1, there is no Spec change.

· If not, move them into a new table and indicate them by intraBandENDC-Support= both.
Companion CR were submitted in [2] [3].
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