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1 Background
In this contribution we reconsider our proposals made in [1] for Case 4 restricting combinations to two sub-blocks in RAN4 specifications. Not good: the gNB should be able to rely on band-combination and capability signaling alone without consulting RAN4 specifications for additional limitations.   
The background is that RAN has tasked RAN4 to resolve two cases:
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


In [2] RAN4 informed RAN2 that
In RAN4’s view, if UE indicates intraBandENDC-Support with “both” for case 3 and case 4, there should be no ambiguity from implementation capability perspective:

· For case 3: “both” includes UE supports non-contiguous in UL paired with contiguous in DL.

· For case 4: “both” includes UE supports contiguous in DL paired with contiguous/non-contiguous in UL. Meanwhile, RAN4 also considers that “both” capability for intra-band EN-DC combination for case 4 (with three band entries) is limited to two sub-blocks for UL or DL configurations, i.e. two contiguous spectrum sub-blocks with only one gap in-between the blocks, and one of the sub-blocks consists of a contiguous EN-DC configuration in Table 5.3B.0-1 in TS 38.101-3.

The signalling solution is not precluded from RAN4’s perspective.

The main issue is perhaps that the capability intraBandENDC-Support was probably only intended for intra-band EN-DC band combiantions with two band entries, that is, one E-UTRA and one NR sub-block. The UE should indicate support of either contiguous or non-contiguous sub-blocks or both, contiguous ot non-contigous spectrum.
	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


This is particularly relevant for Case 4 with more than two band entries. In absence of new signaling, one way is to interpret non-contiguous spectrum to mean support of an unlimited number of sub-blocks in a band combination. In practice the number of UL is limited to two sub-blocks. The indication of ‘both’ would imply that the UE supports any combination of contiguous and non-contigous sub-blocks amongst these. This also means that combinations like DC_48A-(n)48AA in the DL and (n)48AA cannot be supported without new signaling, differentiation between the UL asnd DL is needed (which is no problem)
The problem for Case 3 is related to the fallback requirements in 38.306.
2 Resolution for Case 3 and Case 4
2.1 Case 3
For Case 3 the RAN4 interpretation is somewhat ambiguous

· For case 3: “both” includes UE supports non-contiguous in UL paired with contiguous in DL.

A UE indicating ‘both’ can support this configuration but must also support non-contigous in the DL.

We recall that if the configuration in case 3 were valid, the UE would only support contiguous EN-DC in the DL but not in the UL, only non-contiguous in the UL and at any frequency separation between carriers. Suppose the UE would support
· DL DC_(n)41CA (only), UL DC_41A_n41A (only, and at any carrier separation)
Then a DL Scell must be configured in between the LTE PCell and the NR PScell as shown in Figure 1. The Scell cannot be released since the resulting DL configuration would be non-contigous, the only way would be to release the (NR) SCG.
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Figure 1: configuration for Case 3.
To support a non-contiguous UL configuration, the UE must also support a corresponding non-contiguous DL configuration similarly to the fallback rule in 38-101-3 for inter-band EN-DC:

“A terminal which supports an inter-band EN-DC configuration with a certain UL configuration shall support the all lower order DL configurations of the lower order EN-DC combinations, which have this certain UL configuration and the fallbacks of this UL configuration.”

Now, the problem above can be handled if a supporting UE also includes the additional band combination entry DC_41A-n41A in both the DL and UL in the supported band combination list. This combination is already specified.
We make the following

Proposal 1: for case 3, remove non-contigous UL configurations that are paired with contigous DL configurations

· The UE must support non-contiguous EN-DC also in the DL, the combinations discussed already exist except DC_41A-n41B

· Case 3 ‘amended’ can then be indicated by a single BC entry e.g. {41C, n41A} (DL) and {41A, n41A} (UL) and intraBandENDC-Support = ‘both’
Intra-band contiguous EN-DC configurations should therefore be modified as follows:
[image: image2.png]Table 5.5B.2-1: Intra-band contiguous EN-DC configurations
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DGC-48A n48As
DC_(n)48DA> DC_(n)48AAS Yes®
DG _48A n48AS8
DC_(n)71AA? DC_(n)71AA No*





The corresponding non-contigous configurations are supported in both the DL and UL for all contiguous configurations except DC_(n)41AB. This should be added in the table for non-contigous configurations:
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Then a UE including a single BC entry {41A, n41B} (DL) and {41A, n41A} (UL) and intraBandENDC-Support = ‘both’ would support all UL and DL combinations of 
	EN-DC

configuration
	Uplink EN-DC

configuration

	DC_(n)41AB
DC_41A_n41B
	DC_(n)AA

DC_41A_n41A


This also means that the bandwidth combination sets for these combinations must be consistent, we observe
Observation 1: for an intraBandENDC-Support = ‘both’ indication, the BCS for the contugous and non-contigous sub-blocks must be consistent, otherwise not  possible to group contiguous and non-contigous band combinations.

2.2 Case 4
For the Case 4 there are three band entries {48A, 48A, n48A} for band combinations like DC_48A-(n)48AA. one way is to interpret ‘non-contiguous spectrum’ in the field description for field intraBandENDC-Support to mean support of an ‘unlimited’ number of non-contigous sub-blocks in a band combination and ‘both’ any combination of contiguous and non-contigous sub-blocks amongst these; the same indication for both UL and DL. This would mean that combinations like the one below can be supported

Table 5.5B.3-2: Intra-band EN-DC configurations for mixed intra-band contiguous and non-contiguous EN-DC

	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	Single UL allowed

	DC_48A-(n)48AA3
	DC_(n)48AA5
DC_48A_n48A5
	Yes5

	NOTE 1:
Uplink EN-DC configurations are the configurations supported by the present release of specifications.

NOTE 2:
Void

NOTE 3:
The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.

NOTE 4:
Single UL allowed due to potential emission issues, not self-interference.

NOTE 5:
Only single switched UL is supported.


However, support of only DC_(n)48AA in the UL would require new signaling. In practice configurations would also be limited by the configurations in the following table

Table 5.3B.0-1: Intra-band contiguous EN-DC bandwidth classes
	Intra-band contiguous EN-DC bandwidth class
	Number of

contiguous CC

	
	E-UTRA
	NR

	AA
	1
	1

	AB
	1
	2

	CA
	2
	1

	DA
	3
	1


and more than two UL sub-blocks is less likely,
We make the following proposal

Proposal 2: the “both” capability for intra-band EN-DC combination for case 4 (with three band entries) should not imply a limitation to two sub-blocks for UL or DL configurations. Instead, ‘non-contiguous spectrum’ in the field description for field intraBandENDC-Support means support of an ‘unlimited’ number of non-contigous sub-blocks in a band combination and ‘both’ any combination of contiguous and non-contigous sub-blocks amongst these; the same indication for both UL and DL. New Rel-18 signaling is needed for indication  of cases with ‘both’ in the DL but only ‘contiguous’ in the UL.

3 Proposal
We make the following

Proposal 1: for case 3, remove non-contigous UL configurations that are paired with contigousn DL configurations

· The UE must support non-contiguous EN-DC also in the DL, the combinations discussed already exist except DC_41A-n41B

· Case 3 ‘amended’ can then be indicated by a single BC entry e.g. {41C, n41A} (DL) and {41A, n41A} (UL) and intraBandENDC-Support = ‘both’

Observation 1: for an intraBandENDC-Support = ‘both’ indication, the BCS for the contugous and non-contigous sub-blocks must be consistent, otherwise not  possible to group contiguous and non-contigous band combinations.

Proposal 2: the “both” capability for intra-band EN-DC combination for case 4 (with three band entries) should not imply a limitation to two sub-blocks for UL or DL configurations. Instead, ‘non-contiguous spectrum’ in the field description for field intraBandENDC-Support means support of an ‘unlimited’ number of non-contigous sub-blocks in a band combination and ‘both’ any combination of contiguous and non-contigous sub-blocks amongst these; the same indication for both UL and DL. New Rel-18 signaling is needed for indication  of cases with ‘both’ in the DL but only ‘contiguous’ in the UL.
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