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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]. The issue associated with this ambiguity is that if UE signalled to the network that it only supports intra-band contiguous EN-DC for B48 and n48 through intraBandENDC-support which is only defined for the combination, but not for DL and UL separately, the network may schedule DC_(n)48CA for DL with DC_48A_n48A as UL for the UE as this combination is considered as intra-band contiguous EN-DC in current RAN4 specifications [1]. However, the UE may fail to support this combination as its UL did not have the capability to support non-contiguous configuration. In this contribution, we share our views on how this ambiguity issue can be resolved without the need to alter RAN2 signaling design to allow separate signaling for DL and UL intra-band configurations.                   
2 Discussion

The contiguous or non-contiguous ambiguity issues associated with intra-band EN-DC combinations are two folds:

1. Whether contiguous or non-contiguous is determined by the configuration between LTE and NR sub-blocks only (Option 1 in [2]) or determined by the entire LTE and NR spectrum (Option 2 in [2]).

Example: DC_48A-(n)48AA

Option 1: Contiguous
Option 2: Non-contiguous

2. Whether contiguous or non-contiguous is determined by DL configuration only or determined by both DL and UL configurations.

Example: DL DC_48CA with UL DC_48A_n48A

DL configuration only: Contiguous
Both DL and UL configurations: Non-contiguous

In the second aspect, since current RAN2 signalling parameter intraBandENDC-support is defined only for the combination, but not for DL and UL separately and RAN4’s definition is also for the combination only and not for DL and UL separately, in our view, the definition should be based on both DL and UL configurations, otherwise, the EN-DC combination would lose its inter-dependency between the DL and UL. On the other hand, irrespective of how many CCs are configured in each cell group, each cell group should always allow its own configuration to fall back to its primary cell only. Therefore, in our view, the contiguous or non-contiguous definition should be determined by the configuration between the primary cells from each cell group which as is illustrated in Figure 2-1, this configuration is defined as intra-band non-contiguous EN-DC.
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Figure 2-1 Intra-band non-contiguous EN-DC defined based on the configuration of the primary cells

Observation 1: Irrespective of how many CCs are configured in each cell group, each cell group should always allow its own configuration to fall back to its primary cell only.

Proposal 1: For intra-band EN-DC, contiguous or non-contiguous is determined by the configuration between the primary cells from each cell group. 

In the first aspect, since RAN2 signalling design for intra-band EN-DC combinations includes LTE DL CA configuration, LTE UL CA configuration, NR DL CA configuration, NR UL CA configuration, and the EN-DC part of the configuration is signalled by the parameter intraBandENDC-support, therefore, we think only the configuration between LTE and NR sub-blocks are relevant to the contiguous or non-contiguous definition of the intra-band EN-DC combinations. The configurations within LTE cell group and NR cell group can be taken care by their corresponding signalling for CA. 

Observation 2: RAN2 signalling design for intra-band EN-DC combinations includes LTE DL CA configuration, LTE UL CA configuration, NR DL CA configuration, NR UL CA configuration, and the EN-DC part of the configuration is signalled by the parameter intraBandENDC-support.

Proposal 2: Only the configuration between LTE and NR sub-blocks are relevant to the contiguous or non-contiguous definition of the intra-band EN-DC combinations.     

Based on the above assessment, we think from UE capability signalling perspective, the existing RAN2 signalling design is sufficient to indicate UE’s support for different configurations. There is no need to introduce new signalling to differentiate intra-band DL and UL EN-DC configurations separately. For example, UE can signal LTE DL CA BW class C and UL CA BW class A, NR DL CA BW class A and UL CA BW class A, and intraBandENDC-support as “both” in order to support DC_(n)48CA with UL DC_(n)48AA and UL DC_48A_n48A.  With this capability signalling, UE is also expected to be able to support DL DC_48C_n48A and UL DC_48A_n48A.

Proposal 3: The existing RAN2 signalling design is sufficient to indicate UE’s support for different intra-band EN-DC configurations. There is no need to introduce new signalling to differentiate intra-band DL and UL EN-DC configurations separately.

Lastly, although intraBandENDC-support allows UE to signal the support of either “contiguous”, “non-contiguous”, or “both” configuration, from practical UE implementation point of view, if a UE is capable of supporting non-contiguous configuration in either DL or UL, it should also be able to support contiguous configuration in the corresponding DL or UL, but not the other way around. The boundary between contiguous and non-contiguous is the “nominal channel spacing”. When the carrier spacing is slightly above the nominal channel spacing, it is considered as non-contiguous configuration, however, the RF nature for such configuration is still very much the same as contiguous.

Observation 3: If a UE is capable of supporting non-contiguous configuration in either DL or UL, it should also be able to support contiguous configuration in the corresponding DL or UL, but not the other way around.

In summary, with our proposals and clarifications above, the ambiguity of the contiguous or non-contiguous definition issue for intra-band EN-DC combinations can be resolved without RAN4 and RAN2 specifications impact. The only changes required in RAN4 specifications are to move some of the intra-band EN-DC combinations from contiguous EN-DC table to non-contiguous EN-DC table or vice versa, and with a note to clarify that “contiguous or non-contiguous is determined by the configuration between the primary cells from each cell group” which will be provided in separate CRs [3-4] in this meeting.     
                                            
3	Conclusion

In this contribution, we share our views on how the intra-band EN-DC contiguous or non-contiguous definition ambiguity issue can be resolved without the need to alter RAN2 signaling design to allow separate signaling for DL and UL intra-band EN-DC configurations.

Observation 1: Irrespective of how many CCs are configured in each cell group, each cell group should always allow its own configuration to fall back to its primary cell only.

Observation 2: RAN2 signalling design for intra-band EN-DC combinations includes LTE DL CA configuration, LTE UL CA configuration, NR DL CA configuration, NR UL CA configuration, and the EN-DC part of the configuration is signalled by the parameter intraBandENDC-support.

Observation 3: If a UE is capable of supporting non-contiguous configuration in either DL or UL, it should also be able to support contiguous configuration in the corresponding DL or UL, but not the other way around.

Proposal 1: For intra-band EN-DC, contiguous or non-contiguous is determined by the configuration between the primary cells from each cell group. 

Proposal 2: Only the configuration between LTE and NR sub-blocks are relevant to the contiguous or non-contiguous definition of the intra-band EN-DC combinations.     

Proposal 3: The existing RAN2 signalling design is sufficient to indicate UE’s support for different intra-band EN-DC configurations. There is no need to introduce new signalling to differentiate intra-band DL and UL EN-DC configurations separately.
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