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1	Introduction 

Intra-band EN-DC combinations as contiguous or non-contiguous can be clearly differentiated when there is only one LTE CC and one NR CC in the combination, such as DC_(n)48AA (contiguous) and DC_48A_n48A (non-contiguous) where DL and UL are of the same configuration. However, when there are more than one CCs in LTE or/and NR cell groups, for certain combinations, RAN4’s definition of contiguous or non-contiguous in conjunction with RAN2 UE capability signaling design became ambiguous, such as DC_(n)48CA for DL with DC_48A_n48A as UL which is currently defined as contiguous EN-DC in 38.101-3 [1]. This issue has been discussed in RAN4 since RAN4 #97-e meeting [2] and remained unresolved for nearly 2 years. The issue had also been raised to RAN #91-e meeting [3] and returned back to RAN4 for further discussions. And after 20 months, the issue was brought up to RAN meeting again in #97-e meeting [4] where the RAN conclusion was to task RAN4 and RAN2 to have more discussions in Q4/22 to check the inconsistency issue described in RP-222646 [4] and at least to address the following two issues:
· 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 last RAN4 meeting, companies had discussed the validity of the Case 3 and Case 4 configurations and concluded that those configurations are specifically desired for CBRS band (B48/n48) owing to the dynamic spectrum allocation managed by Spectrum Access System (SAS). In the approved “WF on IntrabandENDC-Support” [5], it was agreed to retain the Case 3 and Case 4 configurations for B48/n48 in the current RAN4 specifications while the Case 3 configurations for B41/n41 are to be removed due that there is no sufficient justification nor demand for licensed bands to support such configurations as they are not subject to dynamic spectrum allocation. The WF also provided a list of solutions on how UE may indicate its capability to support the Case 3 and Case 4 configurations based on the existing signaling design or the potential new signaling design in Rel-18 if found necessary.       

In this contribution, we share our views on how UE capability can be properly indicated to support the Case 3 and Case 4 configurations for B48/n48 intra-band EN-DC based on the existing RAN2 signaling design for intra-band EN-DC. We also propose to move the Case 3 configurations from Table 5.3B.1.2-1 to Table 5.3B.1.3-2 and from Table 5.5B.2-1 to Table 5.5B.3-2 in TS 38.101-3 to remove the remaining ambiguity in RAN4 specifications.                                           
2 Discussion

Table 2-1 lists all the concerned Case 3 configurations recaptured from TS 38.101-3 Table 5.5B.2-1 for intra-band contiguous EN-DC and Table 2-2 lists the only two concerned Case 4 configurations in TS 38.101-3 Table 5.5B.3-1 for intra-band non-contiguous EN-DC.
         
	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



Table 2-1 Case 3 EN-DC configurations

	EN-DC
configuration
	Uplink EN-DC
configuration

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



Table 2-2 Case 4 EN-DC configurations

To our understanding, the motivation behind the desire for the Case 3 and Case 4 configurations is to enable a more efficient utilization of the dynamically accessible spectrum in CBRS band. The support of the Case 3 and Case 4 configurations would only make sense when the lower order configuration DC_48A_n48A is also supported by the UE. Otherwise, when the middle spectrum adjacent to the NR carrier became inaccessible, the EN-DC operation would be ceased. Under such circumstance, it is better to only configure the UE with contiguous UL as it is more efficient from the MPR/A-MPR point of view.         

Observation 1: The motivation behind the desire for the Case 3 and Case 4 configurations is to enable a more efficient utilization of the dynamically accessible spectrum in CBRS band.

Observation 2: The support of the Case 3 and Case 4 configurations would only make sense when the lower order configuration DC_48A_n48A is also supported by the UE.

On the signaling side, there are two potential solutions for UE to indicate its capability in supporting the Case 3 and Case 4 configurations based on the existing RAN2 signaling design for intra-band EN-DC, as summarized in Table 2-3 and Table 2-4 respectively.

	DC_48CA with UL DC_48A_n48A: Solution 1

	Entry 1
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	Class C
	Class A
	Class A
	Class A
	both

	NOTE: Solution 1 is used when UE also supports DL DC_48C_n48A

	DC_48CA with UL DC_48A_n48A: Solution 2

	Entry 1
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	Class C
	Class A
	Class A
	Class A
	contiguous

	Entry 2
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	Class A
	Class A
	Class A
	Class A
	non-contiguous

	NOTE: Solution 2 is used when UE only supports DL DC_48A_n48A but not DL DC_48C_n48A (unlikely though) 

	DC_48DA with UL DC_48A_n48A: Solution 1

	Entry 1
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	Class D
	Class A
	Class A
	Class A
	both

	NOTE: Solution 1 is used when UE also supports DL DC_48D_n48A

	DC_48CA with UL DC_48A_n48A: Solution 2

	Entry 1
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	Class D
	Class A
	Class A
	Class A
	contiguous

	Entry 2
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	Class A
	Class A
	Class A
	Class A
	non-contiguous

	NOTE: Solution 2 is used when UE only supports DL DC_48A_n48A but not DL DC_48D_n48A (unlikely though)



   Table 2-3 Potential signaling solutions for Case 3 EN-DC configurations
	DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A: Solution 1

	Entry 1
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	CA_48A-48A
	Class A
	Class A
	Class A
	both

	NOTE: Solution 1 is used when UE also supports DL DC_48A-48A_n48A

	DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A: Solution 2

	Entry 1
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	CA_48A-48A
	Class A
	Class A
	Class A
	contiguous

	Entry 2
	LTE DL
	LTE UL
	NR DL
	NR UL
	intraBandENDC-support

	
	Class A
	Class A
	Class A
	Class A
	non-contiguous

	NOTE: Solution 2 is used when UE only supports DL DC_48A_(n)48AA but not DL DC_48A-48A_n48A (likely) 



   Table 2-4 Potential signaling solutions for Case 4 EN-DC configurations

Proposal 1: UE capability to support Case 3 configurations is indicated by either Solution 1 or Solution 2 as summarized in Table 2-3.

Proposal 2: UE capability to support Case 4 configurations is indicated by either Solution 1 or Solution 2 as summarized in Table 2-4.

On the other hand, during the discussions in last RAN4 meeting, it was consented that the contiguous or non-contiguous EN-DC configuration is not only categorized by the DL in RAN4 where the agreement is also captured in the above-mentioned approved WF [5]. Therefore, in our view it is better to move the Case 3 configurations from Table 5.3B.1.2-1 (intra-band contiguous EN-DC) to Table 5.3B.1.3-2 (intra-band EN-DC with mixed intra-band contiguous and non-contiguous EN-DC) and from Table 5.5B.2-1 (intra-band contiguous EN-DC) to Table 5.5B.3-2 (mixed intra-band contiguous and non-contiguous EN-DC) in TS 38.101-3 as has already been done for Case 4 configurations to remove the remaining ambiguity in RAN4 specifications.

Proposal 3: Move the Case 3 configurations from Table 5.3B.1.2-1 (contiguous) to Table 5.3B.1.3-2 (mixed contiguous and non-contiguous) and from Table 5.5B.2-1 (contiguous) to Table 5.5B.3-2 (mixed contiguous and non-contiguous EN-DC) in TS 38.101-3 to remove the remaining ambiguity in RAN4 specifications.       

Based on the above proposals and the agreements in the approved WF in last RAN4 meeting [5], we have prepared a companion CR [6] in this meeting to implement the necessary changes in RAN4 specifications. Upon the agreement of the proposed CR, we think this long-standing open issue for intra-band EN-DC can be closed.

3	Conclusion

In this contribution, we share our views on how UE capability can be properly indicated to support the Case 3 and Case 4 configurations for B48/n48 intra-band EN-DC based on the existing RAN2 signaling design for intra-band EN-DC. We also propose to move the Case 3 configurations from Table 5.3B.1.2-1 to Table 5.3B.1.3-2 and from Table 5.5B.2-1 to Table 5.5B.3-2 in TS 38.101-3 to remove the remaining ambiguity in RAN4 specifications.                                 

Observation 1: The motivation behind the desire for the Case 3 and Case 4 configurations is to enable a more efficient utilization of the dynamically accessible spectrum in CBRS band.

Observation 2: The support of the Case 3 and Case 4 configurations would only make sense when the lower order configuration DC_48A_n48A is also supported by the UE.

Proposal 1: UE capability to support Case 3 configurations is indicated by either Solution 1 or Solution 2 as summarized in Table 2-3.

Proposal 2: UE capability to support Case 4 configurations is indicated by either Solution 1 or Solution 2 as summarized in Table 2-4.

Proposal 3: Move the Case 3 configurations from Table 5.3B.1.2-1 (contiguous) to Table 5.3B.1.3-2 (mixed contiguous and non-contiguous) and from Table 5.5B.2-1 (contiguous) to Table 5.5B.3-2 (mixed contiguous and non-contiguous EN-DC) in TS 38.101-3 to remove the remaining ambiguity in RAN4 specifications.
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