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Introduction
In RAN4#105 meeting, the inconsistency of two configurations Case 3 and Case 4 for intra-band EN-DC band combinations have been discussed. Case 3 is the intra-band contiguous DL EN-DC configuration with intra-band non-contiguous UL EN-DC configuration, and Case 4 is the intra-band non-contiguous DL EN-DC configuration, where LTE and NR adjacent DL carriers are contiguous, with intra-band contiguous and non-contiguous UL EN-DC configuration. 
· Case 3: All CCs are contiguous in DL but neither carrier is contiguous to each other in UL:
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· Case 4: LTE and NR adjacent carriers are contiguous but carriers in LTE or NR are non-contiguous, it will have two kinds of UL ENDC configurations:
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The WF has been approved by RAN4 to drop Option 2b and use only Option 2c as the solution to check with RAN2 whether intrabandENDC-support as “both” can be applicable or not.
Issue 1-1-1: Which solution to be adopted for Case 3
· Option 2b: In Rel-16 and Rel-17, report an additional band combination DC_48A_n48A in both UL and DL to support the Case 3 configurations DL DC_(n)48CA with UL DC_48A_n48A and DL DC_(n)48DA with UL DC_48A_n48A, i.e. 
· UE indicate “contiguous” capability for DL DC_(n)48CA with UL DC_(n)48AA
· UE additionally indicate “non-contiguous” capability for DC_48A_n48A in both UL and DL
· Option 2c: In Rel-16 and Rel-17, UE shall also support non-contiguous operation in the DL (DC_48C_n48A), then the network can configure DL_(n)48CA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)

Agreement: 
· Drop Option 2b.
· Check with RAN2 whether the interpretation for “both” can be non-contiguous in UL and contiguous in DL. 


For Case 4, the agreement has been made in the WF to use Option 2b as the solution, where the intra-band EN-DC sub-blocks is limited to two and one of them consists of a a contiguous EN-DC configuration in Table 5.3B.0-1 in 38.101-3. 
Issue 1-2-1: Which solution to be adopted for Case 4
· Option 2b: Rel-16 and 17 combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.
· UE indicate “both” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A
· Option 2c: In Rel-16 and Rel-17, report an additional band combination DC_48A_n48A in both UL and DL to support the Case 4 configuration DL DC_48A_(n)48AA with UL DC_48A_n48A and DC_(n)48AA with UL DC_48A_n48A, i.e.
· UE indicate “contiguous” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA
· UE additionally indicate “non-contiguous” capability for DC_48A_n48A in both UL and DL
· Option 3: New signalling
· A solution is necessary in RAN2 to address the ambiguity issue for configurations on some intra-band EN-DC band combinations with more than 2 carriers from Rel-15.

Agreement: 
· Option 2b: Rel-16 and 17 combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.
· UE indicate “both” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and DC_48A-48A_n48A with UL DC_48A_n48A
· The Case 4 is limited to one NR sub-block (band entry) 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 single NR sub-block
· Check with RAN2 about option 2b and new signalling is not precluded for case 4.


However, in our opinion, there are still some unclear part in the agreement for case 3 and case 4, which may need to be elaborated. Hence, in this paper, we would like to share our view in the following.
Discussion
Solution for Case 3
In RAN4#105, the solution for case 3 has been agreed to use Option 2c, which means the UE should also support non-contiguous operation in the DL (DC_48C_n48A) and the network can configure DL_(n)48CA with the middle LTE cell DL-only and the UL with a gap (non-contiguous). However, there are still other band combinations in Case 3 configuration which needs to be considered. Since the Case 3 configurations for b41+n41 has been removed in the previous meeting and Rel-18 specification is also published in 2023-01, we proposed to change “In Rel-16 and Rel-17” with “From Rel-16” and add DC_(n)48DA related information into Option 2c.
Proposal 1: For Case 3, we propose the following elaborated solution for Option 2c
Issue 1-1-1: Which solution to be adopted for Case 3
· Option 2b: In Rel-16 and Rel-17, report an additional band combination DC_48A_n48A in both UL and DL to support the Case 3 configurations DL DC_(n)48CA with UL DC_48A_n48A and DL DC_(n)48DA with UL DC_48A_n48A, i.e. 
· UE indicate “contiguous” capability for DL DC_(n)48CA with UL DC_(n)48AA
· UE additionally indicate “non-contiguous” capability for DC_48A_n48A in both UL and DL
· Option 2c: From Rel-16In Rel-16 and Rel-17, UE shall also support non-contiguous operation in the DL (DC_48C_n48A or DC_48D_48A), then the network can configure DL_(n)48CA or DC_(n)48DA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)

Agreement: 
· Drop Option 2b.
· Check with RAN2 whether the interpretation for “both” can be non-contiguous in UL and contiguous in DL. 


Solution for Case 4
In Table 1, we summarize how to interpret intraBandENDC-Support for Case 4 Option 2b from last meeting agreement. If intraBandENDC-Support is indicated as “contiguous(not reported)”, the UE can support DL DC_48A-(n)48AA with UL DC_(n)48AA. If intraBandENDC-Support is indicated as “non-contiguous”, the UE can support DL DC_48A-48A_n48A with UL DC_48A_n48A. If intraBandENDC-Support is indicated as “both”, the UE can support support DL DC_48A-(n)48AA with UL DC_(n)48AA, support DL DC_48A-(n)48AA with DC_48A_n48A, and support DL DC_48A-48A_n48A with UL DC_48A_n48A.
	Case 4 Configuration for b48+n48
(LTE:CA_48A-48A, NR:n48A)

	Solution
	intraBandENDC-Support
	DL EN-DC Configuration 
	UL EN-DC Configuration 

	Option 2b
	contiguous
	DC_48A-(n)48AA
	DC_(n)48AA

	
	non-contiguous
	DC_48A-48A_n48A
	DC_48A_n48A

	
	both
	DC_48A_(n)48AA  
	DC_(n)48AA
DC_48A_n48A

	
	
	DC_48A-48A_n48A
	DC_48A_n48A


Table 1. intraBandENDC-Support for b48+n48 Case 4 configuration
In our view point, Option 2b for Case 4 has the condition that intra-band EN-DC configuration needs to be limited to two sub-blocks and one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. However, the first sub-bullet in Option 2b of Case 4 agreement includes DC_48A-48A_n48A with UL DC_48A_n48A where DC_48A-48A_n48A is a three sub-blocks case. Besides, the second sub-bullet in Option 2b also indicates that the Case 4 is limited to one NR sub-block with one or more E-UTRA sub-blocks, which is not aligned with total two sub-blocks for intra band EN-DC in the main bullet of Option 2b. Furthermore, the second sub-bullet also describes that the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the single NR sub-block, which implies that DL DC_48A-48A_n48A with UL DC_48A_n48A can be supported by indicating intraBandENDC-Support=non-contiguous. Considering “both” means “contiguous” and “non-contiguous”, it is reasonable for the UE to indicate intraBandENDC-Support as “both” that the UE should also support DL DC_48A-48A_n48A with UL DC_48A_n48A.
In order to align the first main bullet with two sub bullets in Case 4 agreement, we propose to modify the Case 4 agreement as follows
· For the first bullet
· Modify “Rel-16 and Rel-17” with “From Rel-16”
· For the first sub bullet
· remove DC_48A-48A_n48A with UL DC_48A_n48A 
· For the second bullet
· modify “one NR sub-block (band entry) with one or more E-UTRA sub-blocks” with “one NR sub-block (band entry) with two E-UTRA sub-blocks”
· Add the new bullet to clarify three sub-blocks case
· If “both” capability for Case 4 is indicated, the UE should also support DL DC_48A-48A_n48A with UL DC_48A_n48A
Proposal 2: For Case 4, we propose the following elaborated agreement
Agreement: 
· Option 2b: From Rel-16Rel-16 and 17, band combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.
· UE indicate “both” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and DC_48A-48A_n48A with UL DC_48A_n48A
· The Case 4 is limited to one NR sub-block (band entry) with one or moretwo E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the single NR sub-block
· If “both” capability for Case 4 is indicated, the UE should also support DL DC_48A-48A_n48A with UL DC_48A_n48A.
· Check with RAN2 about option 2b and new signalling is not precluded for case 4.
Conclusion
The observations and proposals in this contribution are summarized in the following.
Proposal 1: For Case 3, we propose the following elaborated solution for Option 2c
Issue 1-1-1: Which solution to be adopted for Case 3
· Option 2b: In Rel-16 and Rel-17, report an additional band combination DC_48A_n48A in both UL and DL to support the Case 3 configurations DL DC_(n)48CA with UL DC_48A_n48A and DL DC_(n)48DA with UL DC_48A_n48A, i.e. 
· UE indicate “contiguous” capability for DL DC_(n)48CA with UL DC_(n)48AA
· UE additionally indicate “non-contiguous” capability for DC_48A_n48A in both UL and DL
· Option 2c: From Rel-16In Rel-16 and Rel-17, UE shall also support non-contiguous operation in the DL (DC_48C_n48A or DC_48D_48A), then the network can configure DL_(n)48CA or DC_(n)48DA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)

Agreement: 
· Drop Option 2b.
· Check with RAN2 whether the interpretation for “both” can be non-contiguous in UL and contiguous in DL. 


Proposal 2: For Case 4, we propose the following elaborated agreement
Agreement: 
· Option 2b: From Rel-16Rel-16 and 17, band combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.
· UE indicate “both” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and DC_48A-48A_n48A with UL DC_48A_n48A
· The Case 4 is limited to one NR sub-block (band entry) with one or moretwo E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the single NR sub-block
· If “both” capability for Case 4 is indicated, the UE should also support DL DC_48A-48A_n48A with UL DC_48A_n48A.
· Check with RAN2 about option 2b and new signalling is not precluded for case 4.
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