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1. Introduction
In the contribution, we discuss the inconsistency issue of intra-band EN-DC configuration.
2. Discussion
In RAN4#105, the LS[1] has been sent to ask RAN2 to check whether the interpretation of ‘both’ can be supported by RAN2 for Case 3 and Case 4 based on the conclusion of the approved WF[2].
· Case 3: All CCs are contiguous in DL but neither carrier is contiguous to each other in UL, including 
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	DC_48A_n48A


· Case 4: One of LTE carriers and the NR carrier are contiguous in DL, contiguous and non-contiguous are both supported in UL:
	EN-DC
configuration
	Uplink EN-DC
configuration

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


 
2.1. The interpretation of ‘both’ in signaling intrabandENDC-Support in RAN2
With the initial input and requirements from RAN4, RAN2 helped specify the signaling on contiguity of LTE and NR carriers in intra-band EN-DC band combinations. However, due to the enormous standardization tasks, it could happen that different understandings on some concepts between RAN4 and RAN2. As the designer and definer of semi-static RRC signaling, RAN2 has the authority of the interpretation on intrabandENDC-Support. We need to avoid the un-alignment specification between different WGs.
In RAN2’s reply LS [3], ‘both’ in the legacy intraBandENDC-Support is to represent that the UE supports the configurations of both contiguous DL/UL and non-contiguous DL/UL. The intention of ‘both’ is to reduce the overhead on the signalling for the same band entries as illustrated in [3] with scenario #4. 
Table 1 intra-band EN-DC scenarios indicated ‘both’ by intraBandENDC-Support in [3]
	Scenario#
	intraBandENDC-Support
	intraBandENDC-Support-UL
	UE supports in DL / UL (if applicable)

	4
	Both
	Absent
	· Contiguous/contiguous
· Non-contiguous/Non-contiguous


In this case, taking 48C+n48A as an example, the UE reporting ‘both’ with intraBandENDC-Support, the UE supports two pairs UL/DL configurations as shown in Figure 1.
· Configuration #1: Contiguous DL/contiguous UL   DL DC_(n)48CA, UL DC_(n)48AA
· Configuration #2: Non-contiguous DL/Non-contiguous UL   DL DC_48C_n48A, UL DC_48A_n48A
[bookmark: _Ref142329904][bookmark: _Ref134626667]Observation 1: In RAN2’s understanding, if the UE reports ‘both’ with intraBandENDC-Support for 48C+n48A, it supports 
· Configuration #1: DL DC_(n)48CA, UL DC_(n)48AA, and 
· Configuration #2: DL DC_48C_n48A, UL DC_48A_n48A.
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[bookmark: _Ref117628975]Figure 1 UE supports both contiguous and non-contiguous intra-band EN-DC for the same band entries with ‘both’ 
2.2. The support of ‘Case 3’ in RAN2 and RAN4
In RAN2’s understanding, the legacy signalling intraBandENDC-Support cannot be interpreted to a configuration with different contiguity of UL and DL in case there would be forward backward compatibility issues considering signaling design. Thus a new signaling has to be introduced for UL contiguity for intra-band EN-DC configuration to indicate Case 3, with Scenario#2 in [3] as shown in Table 2.
[bookmark: _Ref134624617]Table 2 Case 3 indicated by intraBandENDC-Support-UL in [3]
	Scenario#
	intraBandENDC-Support
	intraBandENDC-Support-UL
	UE supports in DL / UL (if applicable)

	2
	Absent (Contiguous)
	Non-contiguous
	· Contiguous/Non-contiguous
· NOTE: “Case 3” in R2-2300060 (R4-2220837)


[bookmark: _Ref134626672][image: ]
Figure 2 UE supports Case 3 with ‘non-contiguous’ indicated by intraBandENDC-Support-UL

[bookmark: _Ref134897592]Observation 2: Case 3 can be indicated by ‘Non-contiguous’ with intraBandENDC-Support-UL and absent with intraBandENDC-Support.
[bookmark: _Ref142329806]Proposal 1: For the intra-band EN-DC combination with mixed contiguous and non-contiguous, the UE supports these configurations indicating ‘non-contiguous’ by IE intraBandENDC-Support-UL.
To implement the CBRS band, the UE needs to additionally support DL configuration DC_48A_n48A to accommodate the support of the consistent UL configuration.
2.3. The support of ‘Case 4’ in RAN2 and RAN4
Case 4 is shown with Scenario#6 in [3].
[bookmark: _Ref142330031]Table 3 Case 4 indicated by intraBandENDC-Support-UL in [3]
	Scenario#
	intraBandENDC-Support
	intraBandENDC-Support-UL
	UE supports in DL / UL (if applicable)

	6
	Absent (Contiguous)
	Both
	· Contiguous/Contiguous
· Contiguous/Non-contiguous
· NOTE: “Case 4” in R2-2300060 (R4-2220837)


We can tell from Table 3 that RAN2 take DC_48A_(n)48AA as ‘contiguous’ instead of ‘non-contiguous’. However, that contiguity of intra-band EN-DC depends on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC, is not reflected in TS38.306. There would be no confusion if RAN2 would update the spec accordingly.
[bookmark: _Ref142329808]Proposal 2: RAN4 expect RAN2 to update the ‘intraBandENDC-Support’ in spec with contiguity of intra-band EN-DC depending on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC.
However, there are two pairs of UL/DL configuration for EN-DC band combination DC_48A_(n)48AA.
· Configuration #1: Contiguous/contiguous   DL DC_48A_(n)48AA, UL DC_(n)48AA.
· Configuration #2: Contiguous/Non-contiguous   DL DC_48A_(n)48AA, UL DC_48A_n48A.
For the configuration#1 in DC_48A_(n)48AA, it can be covered by the legacy signalling intraBandENDC-Support given that the contiguity of UL and DL is consistent in contiguous. 
Table 4 DL DC_48A_(n)48AA, UL DC_(n)48AA indicated by intraBandENDC-Support-UL in [3]
	Scenario#
	intraBandENDC-Support
	intraBandENDC-Support-UL
	UE supports in DL / UL (if applicable)

	1
	Absent (Contiguous)
	Absent
	· Contiguous/Contiguous


[bookmark: _Ref134630526][image: ]
Figure 3 UE supports DL DC_48A_(n)48AA, UL DC_(n)48AA as intra-band contiguous EN-DC configuration
[bookmark: _Ref142329907]Observation 3: DL DC_48A_(n)48AA, UL DC_(n)48AA is an intra-band contiguous EN-DC configuration according to RAN2 LS. And the configuration is in the table defined for mixed intra-band contiguous and non-contiguous EN-DC in RAN4 specification.
[bookmark: _Ref142329810]Proposal 3: The configuration of DL DC_48A_(n)48AA, UL DC_(n)48AA should be moved to the tables defined for intra-band contiguous EN-DC configuration Table 5.3B.1.2-1 and Table 5.5B.2-1 in 38.101-3.
For the configuration#2, the contiguity relationship between UL and DL is same as that in Case 3, so is the signalling indication in Table 2
[image: ]
Figure 4 UE supports DL DC_48A_(n)48AA, DC_48A_n48A with ‘non-contiguous’ indicated by intraBandENDC-Support-UL
[bookmark: _Ref134626693]Proposal 4: RAN4 should clarify in 38.101-3 the EN-DC configurations in the following table that need to be indicated by the new signaling intraBandENDC-Support-UL introduced in RAN2.
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	DC_48A_n48A

	DC_48A-(n)48AA
	DC_48A_n48A



In RAN2’s LS [3], ‘both’ indicated by either intraBandENDC-Support or intraBandENDC-Support-UL includes at least two EN-DC configurations. For example, Case 4 is the combination of Scenario#1 and Scenario#2.
Table 5 Configuration combination in Case 4 indicated by intraBandENDC-Support-UL in [3]
	Scenario#
	intraBandENDC-Support
	intraBandENDC-Support-UL
	UE supports in DL / UL (if applicable)
	Configuration for DC_48A_(n)48AA

	1
	Absent (Contiguous)
	Absent
	· Contiguous/Contiguous
	· DL DC_48A_(n)48AA 
· UL DC_(n)48AA.

	2
	Absent (Contiguous)
	Non-contiguous
	· Contiguous/Non-contiguous
	· DL DC_48A_(n)48AA 
· UL DC_48A_n48A



[bookmark: _Ref134629999]Observation 4: Case 4 includes two configurations for DC_48A_(n)48AA.
It is RAN4’s task to clarify the band combination with configurations that need to be indicated by the new signaling intraBandENDC-Support-UL introduced in RAN2.It is necessary for RAN4 to clarify each configuration, and ‘both’ would involve multiple combinations of configuration that is not required in RAN4 specification.
[bookmark: _Ref134628876]Proposal 5: Combinations of EN-DC configurations indicated by ‘both’ with intraBandENDC-Support or intraBandENDC-Support-UL are not required to be reflected in RAN4 specification as in the following table.
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_48A-(n)48AA
	DC_(n)48AA
DC_48A-n48A



3. Conclusions
This contribution presents the following observations and proposals:
Observation 1: In RAN2’s understanding, if the UE reports ‘both’ with intraBandENDC-Support for 48C+n48A, it supports
· Configuration #1: DL DC_(n)48CA, UL DC_(n)48AA, and 
· Configuration #2: DL DC_48C_n48A, UL DC_48A_n48A.
Observation 2: Case 3 can be indicated by ‘Non-contiguous’ with intraBandENDC-Support-UL and absent with intraBandENDC-Support.
Observation 3: DL DC_48A_(n)48AA, UL DC_(n)48AA is an intra-band contiguous EN-DC configuration according to RAN2 LS. And the configuration is in the table defined for mixed intra-band contiguous and non-contiguous EN-DC in RAN4 specification.
Observation 4: Case 4 includes two configurations for DC_48A_(n)48AA.

Proposal 1: For the intra-band EN-DC combination with mixed contiguous and non-contiguous, the UE supports these configurations indicating ‘non-contiguous’ by IE intraBandENDC-Support-UL.
Proposal 2: RAN4 expect RAN2 to update the ‘intraBandENDC-Support’ in spec with contiguity of intra-band EN-DC depending on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC.
Proposal 3: The configuration of DL DC_48A_(n)48AA, UL DC_(n)48AA should be moved to the tables defined for intra-band contiguous EN-DC configuration Table 5.3B.1.2-1 and Table 5.5B.2-1 in 38.101-3.
Proposal 4: RAN4 should clarify in 38.101-3 the EN-DC configurations in the following table that need to be indicated by the new signaling intraBandENDC-Support-UL introduced in RAN2.
Proposal 5: Combinations of EN-DC configurations indicated by ‘both’ with intraBandENDC-Support or intraBandENDC-Support-UL are not required to be reflected in RAN4 specification as in the following table.
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