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Introduction
In RAN4#104-bis-e, the WF [1] was agreed to keep b48+n48 in the RAN4 specification as it is and RAN4 seeks the solution to make such band combination workable. Depending on the solution, RAN4 decide how to handle this band combination in the specification. The possible solutions for Case 3 and Case 4 are summarized in the following from the WF [1].Issue 1-3-1: Solutions for Case 3
WF are as below:
· Consider design new signalling in Rel-18 for Case3 if necessary and detailed signalling design is up to RAN2. And rely existing signalling to indicate Case 3 before Rel-18.
· FFS following solutions in next meeting
· 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
· Interpretation A: 
Case 3 is considered as exceptional configuration with DC_48A_n48A in UL and DC_(n)48CA in DL, and a NOTE can be added in RAN4 spec to clarify this.
· Interpretation B: 
DL DC_48A_n48A is not considered as a fallback combination of DC_(n)48CA, but only a lower order combination of DC_(n)48CA.
· 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)
[bookmark: _Hlk117093498]Issue 1-3-2: Solutions for Case 4
WF are as below:
·  FFS following solutions in next meeting
· 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
· [bookmark: _Hlk117095336]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.
· [bookmark: _Hlk117095987]UE indicate “contiguous” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA
· [bookmark: _Hlk117095404]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.




Discussion
Case 3:
For Case 3, both option 2b and option 2c assume that UE signals two band combinations to indicate the support of non-contiguous uplink. What is signalled in UE capability was not very clear in the last meeting.
Our understanding of Option 2b is shown in the following table 1. The proposal seems to signal two band combinations, contiguous and non-contiguous to indicate the support of mixed contiguous and non-contiguous in DL and UL.
Use of “both” for intra-bandENDC-Support was not clear from the last meeting, so it is included how “both” is used in the table.
Table 1: Summary of Option 2b for Case 3.
	Reported band combination and DL bandwidth class
	intra-bandENDC-Support
	Supported configurations

	{48A, n48A}
	contiguous = (not signaled)
	DL DC_(n)48AA, UL DC_(n)48AA

	{48A, n48A}
	non-contiguous
	DL DC_48A_n48A, UL DC_48A_n48A

	{48A, n48A}
	both
	DL DC_(n)48AA, UL DC_(n)48AA
DL DC_48A_n48A, UL DC_48A_n48A

	{48C, n48A}
	contiguous = (not signaled)
	DL DC_(n)48CA, UL DC_(n)48AA
DL DC_(n)48AA, UL DC_(n)48AA (as fallback)

	{48C, n48A}
	non-contiguous
	DL DC_48C_n48A, UL DC_48A_n48A
DL DC_48A_n48A, UL DC_48A_n48A (as fallback)

	{48C, n48A}
and
{48A, n48A}
	contiguous = (not signaled)
and
non-contiguous, respectively
	DL DC_(n)48CA, UL DC_(n)48AA
DL DC_(n)48AA, UL DC_(n)48AA (as fallback)
DL DC_(n)48CA, UL DC_48A_n48A
DL DC_48A_n48A, DC_48A_n48A

	{48C, n48A}
	both
	DL DC_(n)48CA, UL DC_(n)48AA
DL DC_(n)48AA, UL DC_(n)48AA (as fallback)
DL DC_48C_n48A, UL DC_48A_n48A
DL DC_(n)48CA, UL DC_48A_n48A
DL DC_48A_n48A, DC_48A_n48A (as fallback)

	{48C, n48A}
and
{48A, n48A}
	contiguous = (not signaled)
and
both,
respectively
	DL DC_(n)48CA, UL DC_(n)48AA
DL DC_(n)48AA, UL DC_(n)48AA
DL DC_(n)48CA, UL DC_48A_n48A
DL DC_48A_n48A, DC_48A_n48A



Our understanding of Option 2c is shown in the following table 2. In this case, it is not necessary to signal two band combinations to indicate the support of DL contiguous and UL non-contiguous, because “intra-bandENDC-Support =both” can be used. (i.e., the last two rows are identical.) So the mapping of UE capability to the supported EN-DC configurations are more straightforward.


Table 2: Summary of Option 2c for Case 3.
	Reported band combination and DL bandwidth class
	intra-bandENDC-Support
	Supported configurations

	{48A, n48A}
	contiguous = (not signaled)
	DL DC_(n)48AA, UL DC_(n)48AA

	{48A, n48A}
	non-contiguous
	DL DC_48A_n48A, DC_48A_n48A

	{48A, n48A}
	both
	DL DC_(n)48AA, UL DC_(n)48AA
DL DC_48A_n48A, DC_48A_n48A

	{48C, n48A}
	contiguous = (not signaled)
	DL DC_(n)48CA, UL DC_(n)48AA
DL DC_(n)48AA, UL DC_(n)48AA (as fallback)

	{48C, n48A}
	non-contiguous
	DL DC_48C_n48A, UL DC_48A_n48A
DL DC_48A_n48A, UL DC_48A_n48A (as fallback)

	{48C, n48A}
and
{48C, n48A}
	contiguous = (not signaled)
and
non-contiguous
	DL DC_(n)48CA, UL DC_(n)48AA
DL DC_(n)48AA, UL DC_(n)48AA (as fallback)
DL DC_48C_n48A, UL DC_48A_n48A
DL DC_(n)48CA, UL DC_48A_n48A
DL DC_48A_n48A, DC_48A_n48A (as fallback)

	{48C, n48A}
	both
	DL DC_(n)48CA, UL DC_(n)48AA
DL DC_(n)48AA, UL DC_(n)48AA (as fallback)
DL DC_48C_n48A, UL DC_48A_n48A
DL DC_(n)48CA, UL DC_48A_n48A
DL DC_48A_n48A, DC_48A_n48A (as fallback)



Observation 1: Option 2b for Case 3 is slightly complicated more than Option 2c in the mapping of supported EN-DC configurations, as it needs two band combinations to indicate the support the mixed contiguous and non-contiguous EN-DC in DL and UL.
Observation 2: Option 2c slightly lacks a flexibility of capability signaling, as both contiguous and non-contiguous EN-DC shall be supported for the same bandwidth class in order to support the mixed contiguous and non-contiguous EN-DC in DL and UL.
We first propose that we confirm the above tables as RAN4 common understanding.
Proposal 1: Confirm the mapping of UE capability to the supported EN-DC configurations according to the table 1 and table 2.
We are fine with both options to be selected as a solution to clarify the ambiguity issue; however, we slightly prefer option 2c to avoid the slightly complicated capability mapping based on the combination of two reported band combinations.
Proposal 2: Option 2c for Case 3 is agreed as baseline.
The WF says that we consider design new signalling in Rel-18 for Case 3 if necessary, however, as far as option 2b or 2c is agreed, there is no need to introduce a new signalling in Rel-18. 
Observation 3: As far as option 2b or 2c is agreed, there is no need to introduce a new signalling in Rel-18.
If none of the options is agreed, the last resort is to introduce a new flexible signalling in Rel-18. However, in this case, Case 3 can be only supported from Rel-18, as such a new capability signalling is not release independent.
Observation 4: If we cannot agree 2b or 2c, then, the Case 3 may need to be postponed to Rel-18.

Case 4:
The option 2b for Case 4 were supported by several companies in RAN4#104-bis-e and recommended by the moderator. It is compatible with option 2c for Case 3 and less complicated than another alternative. The mapping of signalling to the supported EN-DC configurations are summarized in Table 3. This does not require signalling two band combinations. This shall be now formally agreed in our view.
Proposal 3:  Formally approve Option 2b for Case 4.
It is our understanding that Option 2b for Case 4 can be introduced from Rel-16 and does not require any new signalling.
Observation 5: New signalling is not needed as far as option 2b for Case 4 is agreeable.

Table 3: Summary of Option 2b for Case 4.
	Reported band combination and DL bandwidth class
	intra-bandENDC-Support
	Supported configurations

	{48A, 48A, n48A}
	contiguous = (not signaled)
	DL DC_48A_(n)48AA, UL DC_(n)48AA
DL DC_(n)48AA, UL DC_(n)48AA (as fallback)

	{48A, 48A, n48A}
	non-contiguous
	DL DC_48A-48A_n48A, UL DC_48A_n48A
DL DC_48A_n48A, UL DC_48A_n48A (as fallback)

	{48A, 48A, n48A}
	both
	DL DC_48A_(n)48AA, UL DC_(n)48AA
DL DC_48A_(n)48AA, UL DC_48A_n48A
DL DC_48A-48A_n48A, UL DC_48A_n48A
DL DC_(n)48AA, UL DC_(n)48AA (as fallback)
DL DC_48A_n48A, UL DC_48A_n48A (as fallback)



Even though we do not need new signalling, the existing signalling needs to be clarified to remove ambiguities. CRs to RAN2 and RAN4 specs are expected.
Conclusion
In this contribution, the issue about the current definition of intraBandENDC-Support is discussed. It is proposed that
Observation 1: Option 2b for Case 3 is slightly complicated more than Option 2c in the mapping of supported EN-DC configurations, as it needs two band combinations to indicate the support the mixed contiguous and non-contiguous EN-DC in DL and UL.
Observation 2: Option 2c slightly lacks a flexibility of capability signaling, as both contiguous and non-contiguous EN-DC shall be supported for the same bandwidth class in order to support the mixed contiguous and non-contiguous EN-DC in DL and UL.
Proposal 1: Confirm the mapping of UE capability to the supported EN-DC configurations according to the table 1 and table 2.
Proposal 2: Option 2c for Case 3 is agreed as baseline.
Observation 3: As far as option 2b or 2c is agreed, there is no need to introduce a new signalling in Rel-18.
Observation 4: If we cannot agree 2b or 2c, then, the Case 3 may need to be postponed to Rel-18.
Proposal 3:  Formally approve Option 2b for Case 4.
Observation 5: New signalling is not needed as far as option 2b for Case 4 is agreeable.
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