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1.	Introduction
In RAN4#104-bis-e, RAN4 was tasked by RAN plenary to study the inconsistency issues for intra-band EN-DC band combinations and a WF has been approved in [1]. For contiguous and non-contiguous intra-band EN-DC combination more than 2 carriers, the confusion for the following two cases 3 and 4 was discussed.
· [bookmark: _GoBack]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 have two kinds of UL ENDC configurations:
	EN-DC
configuration
	Uplink EN-DC
configuration

	[bookmark: _Hlk117094961]DC_48A_(n)48AA
	DC_(n)48AA
DC_48A_n48A


For the operators’ requirements of case 3 and case 4, the following agreements have been achieved.Agreement:
· Keep b48+n48 in the RAN4 specification as it is
· 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.
· It is agreed that Case 3 for b41+n41 to be removed

Regarding to the solutions for case 4, FFS is for the following solutions.· 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.

In this paper, we would like to provide our considerations on the solutions for case 4.


2. 	Discussion
According to the agreement of [1], the following B48/n48 related intra-band EN-DC configurations should be kept in RAN4 spec TS 38.101-3.
· Intra-band contiguous EN-DC (Table 5.3B.1.2-1)
	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	BCS

	
	
	E-UTRA carrier (MHz)
	NR carrier (MHz)
	E-UTRA carrier (MHz)
	
	

	DC_(n)48AA5
	DC_(n)48AA4
	5, 10, 15, 20
	5, 10, 15, 20, 40
	
	60
	0

	
	
	
	5, 10, 15, 20, 40
	5, 10, 15, 20
	
	

	DC_(n)48CA5
	DC_(n)48AA4
DC_48A_n48A4
	CA_48C_BCS0
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	CA_48C_BCS0
	
	

	DC_(n)48DA5
	DC_(n)48AA4
DC_48A_n48A4
	CA_48D_BCS0
	5, 10, 15, 20, 40
	
	100
	0

	
	
	
	5, 10, 15, 20, 40
	CA_48D_BCS0
	
	

	NOTE4:	Only single switched UL is supported.
NOTE5:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.



For the above B48/n48 related intra-band contiguous EN-DC configurations, in last RAN2 meeting, it is concluded that the configurations with all CCs contiguous in DL but neither carrier contiguous in UL are not currently supported by signaling and new signaling is needed, shown as above in yellow. The reason is that the current signaling doesn’t support different contiguous capabilities in DL and UL.
Observation 1:  For the intra-band contiguous EN-DC configurations, it is concluded that the configurations with all CCs contiguous in DL but neither carrier contiguous in UL are not supported by signalling in RAN2.

· Intra-band non-contiguous EN-DC (Table 5.3B.1.3-1)
	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	BCS

	
	
	E-UTRA carrier (MHz)
	NR carrier (MHz)
	E-UTRA carrier (MHz)
	
	

	DC_48A_n48A4
	DC_48A_n48A2
	5, 10, 15, 20
	5, 10, 15, 20, 40
	
	60
	0

	
	
	
	5, 10, 15, 20, 40
	5, 10, 15, 20
	
	

	DC_48A-48A_n48A4
	DC_48A_n48A2
	CA_48A-48A BCS0
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	CA_48A-48A BCS0
	
	

	DC_48C_n48A4
	DC_48A_n48A2
	CA_48C_BCS0
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	CA_48C_BCS0
	
	

	DC_48D_n48A4
	DC_48A_n48A2
	CA_48D_BCS0
	5, 10, 15, 20, 40
	
	100
	0

	
	
	
	5, 10, 15, 20, 40
	CA_48D_BCS0
	
	

	NOTE 2:	Only single switched UL is supported.
NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.



For the above intra-band non-contiguous EN-DC configurations, with the legacy signalling the UE can report the capability of “Non-contiguous” both in DL and UL, thus no confusion exists.
Observation 2:  For the intra-band non-contiguous EN-DC configurations, there is no confusion on the feature of “non-contiguous” both in RAN4 and RAN5.

· Mixed intra-band contiguous and non-contiguous EN-DC (Table 5.3B.1.3-2)
	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	BCS

	
	
	E-UTRA carrier (MHz)
	NR carrier (MHz)
	E-UTRA carrier (MHz)
	
	

	DC_48A-(n)48AA4,5
	DC_(n)48AA2
DC_48A_n48A2
	CA_48A-48A BCS0
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	CA_48A-48A BCS0
	
	

	NOTE 2:	Only single switched UL is supported.
NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.
NOTE 5:	The UE supporting these configurations mixed intra-band continuous and non-continuous ENDC with at most two sub-blocks containing more than two component carriers indicates ‘both’ by IE intraBandENDC-Support.



Regarding to the mixed intra-band contiguous and non-contiguous EN-DC configurations, it seems companies have different views on “both” in IE “intraBandENDC-Support”.
In RAN4, from the NOTE 5 in Table 5.3B.1.3-2, it shows that “Both” indicates the support of both contiguous and non-contiguous part in one BC, such as for DC_48A-(n)48AA, both contiguous DC_(n)48AA and non-contiguous DC_48A_n48A will be supported. However, from the RAN2 perspective, it seems “Both” means UE support both contiguous and non-contiguous BC. For example, if UE supports the below two BC of intra-band contiguous and non-contiguous EN-DC, the other per BC capabilities and featureSetCombination are the same, for the sake of reduce signalling load, UE can only report one BC with the intraBandENDC-Support = “Both”.
E.g. BC with bandEntry[0] = 48A, bandEntry [1] = n48A and intraBandENDC-Support.= Both.
	Configuration
	DL
	UL

	1
	Intra-band contiguous EN-DC
	DC_(n)48AA5
	DC_(n)48AA4

	2
	Intra-band non-contiguous EN-DC
	DC_48A_n48A4
	DC_48A_n48A2



	Definitions for parameters
	Per

	intraBandENDC-Support   Enum{non-contiguous, both}
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



Observation 3  For the IE intraBandENDC-Support , there is different understanding in RAN2 and RAN4 for the value “Both”. The meaning of the IE should be decided by RAN2.
Proposal 1  It is suggested to send a LS to RAN2 to ask the exact meaning of the value “Both” in IE intraBandENDC-Support.

3. 	Conclusion
In this paper, we provide our considerations on the solutions for case 4.The following observations and proposal are proposed.
Observation 1:  For the intra-band contiguous EN-DC configurations, it is concluded that the configurations with all CCs contiguous in DL but neither carrier contiguous in UL are not supported by signalling in RAN2.
Observation 2:  For the intra-band non-contiguous EN-DC configurations, there is no confusion on the feature of “non-contiguous” both in RAN4 and RAN5.
Observation 3  For the IE intraBandENDC-Support , there is different understanding in RAN2 and RAN4 for the value “Both”. The meaning of the IE should be decided by RAN2.
Proposal 1  It is suggested to send a LS to RAN2 to ask the exact meaning of the value “Both” in IE intraBandENDC-Support.
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