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Introduction
In RAN#97, it was tasked to RAN2 on the following discussion.
	· Conclusion:
· RAN tasks RAN4 and RAN2 to have more discussion in Q4 to check the inconsistency issue described in RP-222513. At least, two issues should be addressed.
· Whether configurations in Case 3 and Case 4 are valid from RAN4 and RAN2 point of view respectively.
· In the case of configuration in Case 3 and/or in case of configuration in Case 4 are(is) confirmed as valid, whether 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.



In this contribution, we discussed about the configurations of case3/4 and the ambiguity issues for such intra-band EN-DC band combinations. 
Discussion
Configuration of Case3/4 
According to TS 38.101-3, there are following intra-band EN-DC configurations, which are categorized as case 3 and case 4 respectively as follows.
· 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


During RAN#97, it was discussed whether these cases are valid or not. In our view, the band combinations captured in TS38.101 are supposed to be based on the requirement of the operators, which should be discussed in RAN4. RAN2 cannot give the conclusion on the validation of a band combination. From RAN2 perspective, any band combination defined in the RAN4 spec should be allowed to be signalled and configured. As for the fallback rule defined in RAN2, i.e. an intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination, we understand the fallback principle is applied to DL and UL respectively, and also the DL and the UL configuration are separately configured. This is similar as any other band combinations defined in RAN4, which as more carriers for DL aggregation while have less UL carriers for UL aggregation. Therefore case 3 and case 4 configurations defined in RAN4 don’t break the fallback rule in RAN2. If companies want to check whether these two cases are valid cases in real deployment, as usual, such band combination is triggered by operators and defined in RAN4 by consensus. RAN2 is not able to justify this.
Observation 1: Case 3 and case 4 configurations don’t break the fallback rule in RAN2 since DL and UL are separately configured.
Proposal 1: Whether configurations in case3 and case4 are valid is up to RAN4 decision, and RAN2 can focus on discussing how to solve this signaling mismatch with the assumption the cases are valid. 
Assuming the case 3 and case 4 configurations are valid, the signalling design should be discussed further. In current TS 38.306, the intra-band EN-DC contiguous capability is indicated through intraBandENDC-support in perBC level as follows.
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	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


We understand the current field indicates the aligned capability of both DL and UL combinations, but the EN-DC combinations with different DL and UL capabilities cannot be signaled by the UE. To support case 3 and case 4, the new capabilities can be introduced to indicate DL and UL capabilities separately, in which the ‘contiguous’, ‘non-contiguous’ or ‘both’ will be signaled explicitly. The new capabilities are only included when there is a difference between DL and UL, otherwise, the legacy capability should be used. The upgraded network can ignore the legacy fields if the new capability fields are included. In this case, the backward compatibility can be ensured. The detailed analysis can be seen in the below table.
Table-1 UE capability signaling for different EN-DC configurations
	Supported intra-band EN-DC configuration
	Legacy capability field
(intraBandENDC-Support)
	New capability field


	DL DC_(n)41CA
UL DC_(n)41AA
	Contiguous
(not included)
	Not included.

	DL DC_(n)41CA
UL DC_(n)41AA
UL DC_41A_n41A
（case 3）
	Contiguous
(not included)
	intraBandENDC-SupportSeparateDL: contiguous
intraBandENDC-SupportSeparateUL:
both

	DL DC_48A_(n)48AA
UL DC_(n)48AA
(case 4)
	Contiguous
(not included)
In this case, only DL/UL DC_(n)48AA can be signaled.
	intraBandENDC-SupportSeparateDL: both
intraBandENDC-SupportSeparateUL:
contiguous

	DL DC_48A_(n)48AA
UL DC_48A_n48A
(case 4)
	Non-contiguous
In this case, only DL/UL DC_48A_n48A can be signaled.
	intraBandENDC-SupportSeparateDL: both
intraBandENDC-SupportSeparateUL:
non-contiguous

	DL DC_48A_(n)48AA
UL DC_(n)48AA
UL DC_48A_n48A
	both
	Not included.



Proposal 2: If case 3 and case 4 are valid configurations, RAN2 introduces new capabilities to indicate the contiguous capability for intra-band EN-DC DL and UL separately. 
Proposal 3: The new capabilities are only included when there is a difference between DL and UL, and the upgraded network shall ignore the legacy field if the new capability fields are included.
Conclusion
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