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1 Background
This is a follow-up to [1] with a modified proposal for Case 4.

Following the contribution [2] submitted to RAN plenary on the long-standing discussion of incompatible intra-band EN-DC UL and DL combinations, RAN has tasked RAN4 to resolve two cases:
Case 3: All CCs are contiguous in DL but neither carrier is contiguous to each other in UL:

	EN-DC

configuration
	Uplink EN-DC

configuration

	DC_(n)41AB
DC_(n)41CA

DC_(n)41DA
	DC_41A_n41A

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	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:

	EN-DC

configuration
	Uplink EN-DC

configuration

	DC_48A_(n)48AA
	DC_(n)48AA

DC_48A_n48A


The contribution [2] makes two proposals:

Proposal 1: Whether the intra-band EN-DC configurations related to Case 3 follow the fallback rule defined in TS38.306 is up to RAN2’s decision. The clarification from RAN2 is necessary.

Proposal 2: For the problems of ambiguity on some intra-band ENDC band combinations with more than 2 carriers, justification and possible solution are necessary in RAN2 and RAN4.

We show that no changes are needed in RAN2 specification for the existing combinations for the two cases with suitable restrictions for Case 4. Moreover, the fallback rules are not only RAN2 responsibility. The main rule in 38.306 is in fact imposed by RAN4: a non-contigous configuration is not a fallback of a supported contiguous configuration, a discussion of UE radio architectures supporting the configurations. RAN2 implemented the signalling accordingly.
2 Resolution for Case 3 and Case 4
2.1 Case 3
RAN4 should not ask RAN2 to modify the signaling for band combinations that are not compliant with the basic fallback rules in 38.306 and 38.101-3. 
In the configuration in case 3 were valid, the UE would only support contiguous EN-DC in the DL but not in the UL, only non-contiguous in the UL and at any frequency separation between carriers. Suppose the UE would support
· DL DC_(n)41CA (only), UL DC_41A_n41A (only, and at any carrier separation)
Then a DL Scell must be configured in between the LTE PCell and the NR PScell as shown in Figure 1. The Scell cannot be released since the resulting DL configuration would be non-contigous, the only way would be to release the (NR) SCG.
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Figure 1: configuration for Case 3.
To support a non-contiguous UL configuration, the UE must also support a corresponding non-contiguous DL configuration similarly to the fallback rule in 38-101-3 for inter-band EN-DC:

“A terminal which supports an inter-band EN-DC configuration with a certain UL configuration shall support the all lower order DL configurations of the lower order EN-DC combinations, which have this certain UL configuration and the fallbacks of this UL configuration.”

Now, the problem above can be handled if a supporting UE also includes the additional band combination entry DC_41A-n41A in both the DL and UL in the supported band combination list. This combination is already specified.
We make the following

Proposal 1: for case 3, remove non-contigous UL configurations that are paired with contigous DL configurations

· The UE must support non-contiguous EN-DC also in the DL, the combinations discussed already exist except DC_41A-n41B

· Case 3 ‘amended’ can then be indicated by a single BC entry e.g. {41C, n41A} (DL) and {41A, n41A} (UL) and intraBandENDC-Support = ‘both’
Intra-band contiguous EN-DC configurations should therefore be modified as follows:
[image: image2.png]Table 5.5B.2-1: Intra-band contiguous EN-DC configurations

EN-DC Uplink EN-DC Single UL allowed
configuration configuration
(NOTE 1)
DC_(n)5SAA DC_(n)5AA® Yes®
DC_(n)12AA DC_(n)12AAS® Yes®
DC_(n)38AA°® DC_(n)38AAS® Yes®
Bg_gn;ﬂﬁg\: DC_(n)41AA Yes®
_(n
DC_(n)41CA>
DC_(n)41DAS
DG {(n)41AB® [ Yes?
5
" 5
DC_(n)48AA° DC_(n)48AAS® Yes®
DC_(n)48CA® DC_(n)48AAS Yes®
DGC-48A n48As
DC_(n)48DA> DC_(n)48AAS Yes®
DG _48A n48AS8
DC_(n)71AA? DC_(n)71AA No*





The corresponding non-contigous configurations are supported in both the DL and UL for all contiguous configurations except DC_(n)41AB. This should be added in the table for non-contigous configurations:
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Then a UE including a single BC entry {41A, n41B} (DL) and {41A, n41A} (UL) and intraBandENDC-Support = ‘both’ would support all UL and DL combinations of 
	EN-DC

configuration
	Uplink EN-DC

configuration

	DC_(n)41AB
DC_41A_n41B
	DC_(n)AA

DC_41A_n41A


This configuration is compliant with the fallback rule in 38.306 and consistent with the inter-band fallback rule in 38.101-3.
2.2 Case 4
For the Case 4 there are three band entries if the band combination {41A, 41A, n41A}. The field intraBandENDC-Support is the relation between a single NR sub-block and a single E-UTRA block. This could also be used for Case 4 by limiting this to one NR sub-block with one or more E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks and the sole NR sub-block. The contiguous CA configurations including both E-UTRA and NR by the following table:
Table 5.3B.0-1: Intra-band contiguous EN-DC bandwidth classes
	Intra-band contiguous EN-DC bandwidth class
	Number of

contiguous CC

	
	E-UTRA
	NR

	AA
	1
	1

	AB
	1
	2

	CA
	2
	1

	DA
	3
	1


then existing signaling can be used. Case 4 is indicated as 
· {48A, 48A, n48A} (DL) and {48A, n48A} (UL) and intraBandENDC-Support absent, then DL DC_48A_(n)48AA and UL DC_(n)48AA are supported
· {48A, 48A, n48A} (DL) and {48A, n48A} (UL) and intraBandENDC-Support = ‘non-contigous’, then DL DC_48A-48A-n48A and UL DC_48-n48A are supported

· all of the above supported with intraBandENDC-Support = ‘both’

Hence this allows a differentiation in the UL and DL with existing signaling, but DC_48A-48A-n48A must also be supported at least for the DL.

We make the following proposal

Proposal 2: the Case 4 is  limited to one NR sub-block with one or more E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the sole NR sub-block. This allows a differentiation in the UL and DL with existing signaling (then non-contigous EN-DC with all band entries of the BC must be supported).
3 Proposal
We make the following

Observation 1: existing intra-band EN-DC configurations specified in Rel-17 can be indicated by existing signaling.

and propose

Proposal 1: for case 3, remove non-contigous UL configurations that are paired with contigousn DL configurations

· The UE must support non-contiguous EN-DC also in the DL, the combinations discussed already exist except DC_41A-n41B

· Case 3 ‘amended’ can then be indicated by a single BC entry e.g. {41C, n41A} (DL) and {41A, n41A} (UL) and intraBandENDC-Support = ‘both’

Proposal 2: the Case 4 is  limited to one NR sub-block with one or more E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the sole NR sub-block. This allows a differentiation in the UL and DL with existing signaling (then non-contigous EN-DC with all band entries of the BC must be supported).
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