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Introduction
In RAN4#103-e meeting, intra-band EN-DC support definition has been discussed but there is still no consensus on this topic. Refer to the last approved WF [1] in RAN4#102-e meeting, there are Case 3 and Case 4 which still needs to be clarified further. For Case 3, the point would be whether to remove the ambiguous combination for intra-band contiguous DL EN-DC configuration with non-contiguous UL EN-DC configuration. For Case 4, the issue would be how to configure IE intraBandENDC-Support for DL DC_48A_(n)48AA with UL DC_(n)48AA and DL DC_48A_(n)48AA with UL DC_48A_n48A. In this paper, we would like to share our view in the following.
WF
· Case 3:
· Alternative 1: remove below combinations from  R-16 and R-17 Spec, according to current fall-back rules in TS 38.101-3 and TS 38.306,
EN-DC
configuration
Uplink EN-DC
configuration
DC_(n)41AB5
DC_(n)41CA5
DC_(n)41DA5
DC_41A_n41A
DC_(n)48CA5
DC_48A_n48A6
DC_(n)48DA5
DC_48A_n48A6
· Alternative 2: the UE should report the additional band combination DC_48A_n48A or DC_41A_n41A to support these combinations or introduce new UE capability:
EN-DC
configuration
Uplink EN-DC
configuration
DC_(n)41AB5
DC_(n)41CA5
DC_(n)41DA5
DC_41A_n41A
DC_(n)48CA5
DC_48A_n48A6
DC_(n)48DA5
DC_48A_n48A6

· Case 4: 
· Alternative 1: it is mandatory to define both  kinds of UL ENDC configurations for the combinations simultaneously, i.e., DL DC_48A_(n)48AA with both of UL DC_(n)48AA and DC_48A_n48A,  indicate by intraBandENDC-Support= both 
· Alternative 2: Move the following combinations to intra-band contiguous EN-DC combination, indicate by intraBandENDC-Support= contiguous
· DL DC_48A_(n)48AA with UL DC_(n)48AA
· DL DC_48A_(n)48AA with UL DC_48A_n48A
· Alternative 3: No specification change to the following intra-band EN-DC combinations, indicated by intraBandENDC-Support= non-contiguous
· DL DC_48A_(n)48AA with UL DC_(n)48AA
· DL DC_48A_(n)48AA with UL DC_48A_n48A
 

Discussion
The IE intraBandENDC-Support in the UE capability signaling is designed for the network to know whether the UE supports contiguous or non-contiguous spectrum for an intra-band EN-DC band combination. At the beginning in Rel-15, the discussion of intra-band EN-DC combination is limited to one LTE carrier and one NR carrier. Thus, it is easy to distinguish an intra-band contiguous or non-contiguous EN-DC combination by indicating intraBandENDC-Support=not reported(contiguous) or intraBandENDC-Support=non-contiguous. For example, if the UE reports LTE 48A and NR n48A to the network, the network can know that the UE can support DC_(n)48AA if intraBandENDC-Support=not reported(contiguous) or that the UE can support DC_48A_n48A if intraBandENDC-Support=non-contiguous. At the same time, there is also no problem for the network to know about DL EN-DC and UL EN-DC configuration in DC_(n)48AA or DC_48A_n48A when total EN-DC carrier is limited to two.
With the combinations growing up, the definition for IE intraBandENDC-Support become ambiguous to intra-band DL EN-DC and UL EN-DC configuration in some scenarios if the total intra-band EN-DC carriers is above two. For example, if the UE reports LTE CA_48C and NR n48A with intraBandENDC-Support=not reported(contiguous) to the network, it is clear that the UE can support intra-band contiguous DL DC_(n)48CA with contiguous UL DC_(n)48AA but it is not clear about whether non-contiguous UL DC_48A_n48A can be supported or not. This is also the issue point in the WF case 3 which needs more discussion. In another example, if the UE reports LTE CA_48A-48A and NR n48A with intraBandENDC-Support=non-contiguous to the network, there are two unclear points for the base station which is needed to be clarified. One unclear point is that the network cannot distinguish whether DC_48A_(n)48AA is supported if the UE reported DC_48A-48A_n48A in the UE capability signaling. The other unclear point is that the network cannot understand whether intra-band EN-DC UL configuration UL DC_(n)48AA for DC_48A_(n)48AA the can support or not. This is also the issue point in the WF case 4 which needs more discussion.
Table 1 summarizes the relation between the IE intraBandENDC-Support and DL/UL EN-DC configuration for all intra-band b48/n48 EN-DC band combinations by using TS38.101-3 Table 5.3B.1.2-1 and Table 5.3B.1.3-1 as the definition for IE intraBandENDC-Support. 

	Band Combination
	UE Capability
	DL/UL EN-DC Configuration
	Comments

	
	LTE-DL
	LTE-UL
	NR-DL
	NR-UL
	intraBandENDC-Support
	DL EN-DC Configuration
	UL EN-DC Configuration
	

	DC_(n)48CA
	48C
	48A
	n48A
	n48A
	contiguous
	DC_(n)48CA
	DC_(n)48AA
	

	DC_(n)48CA
	48C
	48A
	n48A
	n48A
	contiguous
	DC_(n)48CA
	DC_48A_n48A
	Report an additional band combination DC_48A_n48A to the network

	DC_48C_n48A
	48C
	48A
	n48A
	n48A
	non-contiguous
	DC_48C_n48A
	DC_48A_n48A
	

	DC_(n)48DA
	48D
	48A
	n48A
	n48A
	contiguous
	DC_(n)48DA
	DC_(n)48AA
	

	DC_(n)48DA
	48D
	48A
	n48A
	n48A
	contiguous
	DC_(n)48DA
	DC_48A_n48A
	Report an additional band combination DC_48A_n48A to the network

	DC_48D_n48A
	48D
	48A
	n48A
	n48A
	non-contiguous
	DC_48D_n48A
	DC_48A_n48A
	

	DC_48A_(n)48AA
	48A-48A
	48A
	n48A
	n48A
	non-contiguous
	DC_48A_(n)48AA
	DC_(n)48AA
	Non-contiguous combination supports fallback to contiguous combination and UL configuration DC_(n)48AA can be supported

	DC_48A_(n)48AA
	48A-48A
	48A
	n48A
	n48A
	non-contiguous
	DC_48A_(n)48AA
	DC_48A_n48A
	 

	DC_48A-48A_n48A
	48A-48A
	48A
	n48A
	n48A
	non-contiguous
	DC_48A-48A_n48A
	DC_48A_n48A
	


Table 1. intraBandENDC-Support definition to follow 38.101-3 Table 5.3B.1.2-1 and Table 5.3B.1.3-1
For intraBandENDC-Support=not reported(contiguous) with contiguous DL EN-DC configuration and non-contiguous UL EN-DC configuration, such as DL DC_(n)48CA with UL DC_48A_n48A and DL DC_(n)48DA with UL DC_48A_n48A, it is feasible to support non-contiguous UL EN-DC configuration from implementation perspective if the UE to report an additional band combination DC_48A_n48A to the network. For example, DC_(n)48AA is the valid fallback band combination from  DC_(n)48CA and DC_48A_n48A is not a valid fallback band combination from DC_(n)48AA due to the fallback band combination definition - “ An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination”. In other words, the only fallback combination from DC_(n)48CA is DC_(n)48AA but not DC_48A_n48A and the UE which reports an additional band combination also does not violate fallback band combination definition in TS38.306. Hence, from our viewpoint, the UE can report the additional band combination DC_48A_n48A to support the configuration DL DC_(n)48CA with UL DC_48A_n48A and DL DC_(n)48DA with UL DC_48A_n48A.

[TS38.306][V17.1.0][Clause3.1]

Fallback band combination: A Uu band combination that would result from another Uu band combination (parent band combination) by releasing at least one SCell or uplink configuration of SCell, or SCG, or SUL. A PC5 band combination that would result from another PC5 band combination (parent band combination) by releasing at least one sidelink carrier. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination. A fallback band combination supports the same channel bandwidth(s) for each carrier as its parent band combination(s).


Observation 1: The intra-band EN-DC combination to support contiguous DL EN-DC configuration with contiguous UL EN-DC configurations by reporting an additional band combination does not violate the fallback band combination rule.
Proposal 1: The intraBandENDC-Support definition should follow TS38.101-3 Table 5.3B.1.2-1 and Table 5.3B.1.3-1, and the UE should report the additional band combination DC_48A_n48A to support the following configurations.
· DL DC_(n)48CA with UL DC_48A_n48A
· DL DC_(n)48DA with UL DC_48A_n48A
For intraBandENDC-Support=non-contiguous with non-contiguous DL EN-DC configuration and contiguous UL EN-DC configuration, such as DL DC_48A_(n)48AA with UL DC_(n)48AA, the UE can support this DL/UL EN-DC configuration due to the fallback band combination rule definition which can be inferred that “an intra-band contiguous band combination is considered to be a fallback band combination of an intra-band non-contiguous band combination”. By following the fallback combination rule, DC_(n)48AA is the fallback band combination from DC_48A_(n)48AA which means that the UE which supports DC_48A_(n)48AA can also support  DC_(n)48AA. Hence, it is valid for the band combination DC_48A_(n)48AA to have the configuration DL DC_48A_(n)48AA with UL DC_(n)48AA.

Observation 2: An intra-band contiguous band combination is considered to be a fallback band combination of an intra-band non-contiguous band combination. Hence, it is valid for the band combination DC_48A_(n)48AA to have the configuration DL DC_48A_(n)48AA with UL DC_(n)48AA.
In addition, by following the definition in TS38.101-3 Table 5.3B.1.3-1, both band combination DC_48A_(n)48AA and DC_48A-48A_n48A have the same UE capability reporting to the network, where the same reporting capability is LTE 48A-48A and NR n48A with the intraBandENDC-Support=non-contiguous. Hence, it is hard for the network to distinguish DC_48A_(n)48AA from DC_48A-48A_n48A in the current signaling structure. From the intraBandENDC-Support definition in TS38.306, it is related to the UE whether supports contiguous spectrum, or non-contiguous spectrum, or both contiguous and non-contiguous spectrum for the intra-band EN-DC combination. 
	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



In our viewpoint, the LTE spectrum and NR spectrum are not contiguous to each other for both DC_48A_(n)48AA and DC_48A-48A_n48A, so intraBandENDC-Support=non-contiguous is suitable for these two combinations. Therefore, it is feasible solution that if the UE which supports DC_48A_(n)48AA should also support DC_48A-48A_n48A and vice versa.
Proposal 2: If the UE that supports DC_48A_(n)48AA should also support DC_48A-48A_n48A, and vice versa.
Proposal 3: The intraBandENDC-Support definition should follow TS38.101-3 Table 5.3B.1.2-1 and Table 5.3B.1.3-1, and the UE should report intraBandENDC-Support=non-contiguous to support the following configurations.
· DL DC_48A_(n)48AA with UL DC_(n)48AA
· DL DC_48A_(n)48AA with UL DC_48A_n48A
· DL DC_48A-48A_n48A with UL DC_48A_n48A
Conclusion
The observations and proposals in this contribution are summarized in the following.
Observation 1: The intra-band EN-DC combination to support contiguous DL EN-DC configuration with contiguous UL EN-DC configurations by reporting an additional band combination does not violate the fallback band combination rule.
Observation 2: An intra-band contiguous band combination is considered to be a fallback band combination of an intra-band non-contiguous band combination. Hence, it is valid for the band combination DC_48A_(n)48AA to have the configuration DL DC_48A_(n)48AA with UL DC_(n)48AA.
Proposal 1: The intraBandENDC-Support definition should follow TS38.101-3 Table 5.3B.1.2-1 and Table 5.3B.1.3-1, and the UE should report the additional band combination DC_48A_n48A to support the following configurations.
· DL DC_(n)48CA with UL DC_48A_n48A
· DL DC_(n)48DA with UL DC_48A_n48A
Proposal 2: If the UE that supports DC_48A_(n)48AA should also support DC_48A-48A_n48A, and vice versa.
Proposal 3: The intraBandENDC-Support definition should follow TS38.101-3 Table 5.3B.1.2-1 and Table 5.3B.1.3-1, and the UE should report intraBandENDC-Support=non-contiguous to support the following configurations.
· DL DC_48A_(n)48AA with UL DC_(n)48AA
· DL DC_48A_(n)48AA with UL DC_48A_n48A
· DL DC_48A-48A_n48A with UL DC_48A_n48A
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