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1. Introduction
In RAN4 #106 meeting, case 3 had been deleted from the Spec by the CR[1][2]The remaining issues for intrabandENDC-Support are is how to resolve the inconsistency issue between UL and DL configurations for case 3 and case 4 as below shown:

· 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


The remaining issue is how to resolve the inconsistency issue between UL and DL configurations for case 4 as below shown:
· 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


And in the WF [3] agreed in RAN4 #106 meeting, some open issues need to get some conclusions:
Case 3 solutions/updates:

Update solution for Option 2c as below.

· Option 2c:From Rel-16, UE shall also support non-contiguous operation in the DL (DC_48C_n48A or DC_48D_n48A), then the network can configure DL_(n)48CA or DC_(n)48DA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)
<Agreement>: RAN4 to check if the updated Option 2c can be agreed in the next meeting.
Extend the meaning of ‘both’ in the IE intraBandENDC-Support for B48+n48 EN-DC in both case 3 and case 4

-
Option 1: Extend the meaning of ‘both’ in the IE intraBandENDC-Support for B48+n48 EN-DC in both case 3 and case 4.

-
Option 2: Keep existing RAN4 understanding of ‘both’ as communicated in the RAN4 LS to RAN2 in R4-2220837.
<Way forward>: Companies are requested to provide further input next meeting
Case 4 solutions/updates

Update solution for Option 2b from the WF in R4-2220589 as below.

· Option 2b: From Rel-16, bandcombinations 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 

· The Case 4 is limited to one NR sub-block (band entry) with one or more E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the single NR sub-block

· Check with RAN2 about option 2b and new signalling is not precluded for case 4.
<Agreement>: RAN4 to check if the updated Option 2b can be agreed in the next meeting.
Future extensions

-
Option 1: Consider future extension with intra-band EN-DC configurations having three band entries with two entries from NR band and one entry from E-UTRA band. Decide whether the following configurations in ‘Case x’ and ‘Case y’ will be possible or not in future extensions

· ‘Case x’:    DL: DC_(n)XCA    UL: DC_XA_nXA

· ‘Case y’:    DL: DC_YA-(n)YAA    UL: DC_YA_nYA.

-
Option 2: Defer until RAN4 develops common understanding on existing cases.

-
Option 3: Wait for response from RAN2 to RAN4 LS in R4-2220837.
<Way forward>: Companies are requested to provide further input next meeting
This contribution continue to discuss the solutions for Case 3 and Case 4 based on RAN2 LS.
2.  Discussion
In RAN2 #112-bis meeting, they replied RAN4 LS on intraBandENDC-Support in [4], they would like to introduce a new UE capability parameter intraBandENDC-Support-UL to resolve the inconsistency issue for intra-band EN-DC. 
In RAN 2’s understanding, case 3 can be indicated by scenarios #2 as shown in table 2-1.
Table 2-1 Case 3 indicated by intraBandENDC-Support-UL
	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)


From above table, we can see Case 3 can be indicated by ‘Non-contiguous’ with intraBandENDC-Support-UL and absent with intraBandENDC-Support.

But RAN4 has agreed the combinations in case 3 are invalid cases and these cases had been deleted from current Spec.

Proposal 1: Keeping previous conclusion that case 3 is invalid.
In RAN 2’s understanding, case 4 can be indicated by scenarios #6 as shown in table 2-2, it means UE support both configurations of DC_48A_(n)48AA with UL DC_(n)48AA and DC_48A_(n)48AA with UL DC_48A_n48A.
Table 2-2 Case 4 indicated by intraBandENDC-Support-UL
	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)


From above table, we can see Case 4 can be indicated by ‘Both’ with intraBandENDC-Support-UL and absent with intraBandENDC-Support.

So RAN2 think DC_48A_(n)48AA is a contiguous combination. 
Further expansion, if UE only supports DC_48A_(n)48AA with UL DC_(n)48AA, the UE need indicate it by scenarios #1, absent both of intraBandENDC-Support-UL and intraBandENDC-Support, shown in table 2-3:

Table 2-3 DC_48A_(n)48AA with UL DC_(n)48AA indicated by intraBandENDC-Support-UL

	Scenario#
	intraBandENDC-Support
	intraBandENDC-Support-UL
	UE supports in DL / UL (if applicable)

	1
	Absent (Contiguous)
	Absent
	· Contiguous/Contiguous


If UE only supports DC_48A_(n)48AA with UL DC_48A_n48A, the UE need indicate it by scenarios #2, ‘Non-contiguous’ with intraBandENDC-Support-UL and absent with intraBandENDC-Support , shown in table 2-4:

Table 2-4 DC_48A_(n)48AA with UL DC_48A_n48A indicated by intraBandENDC-Support-UL
	Scenario#
	intraBandENDC-Support
	intraBandENDC-Support-UL
	UE supports in DL / UL (if applicable)

	2
	Absent (Contiguous)
	Non-contiguous
	· Contiguous/Non-contiguous


Therefore, DC_48A_(n)48AA with UL DC_(n)48AA is an intra-band contiguous EN-DC configuration. DC_48A_(n)48AA with UL DC_48A_n48A is a mixed intra-band contiguous and non-contiguous EN-DC configuration.
Proposal 2: DC_48A_(n)48AA with UL DC_(n)48AA is an intra-band contiguous EN-DC configuration. It should move to Table 5.3B.1.2-1 for intra-band contiguous EN-DC from Table 5.3B.1.3-2 for mixed intra-band contiguous and non-contiguous EN-DC.
Based on RAN2’s understanding that DC_48A_(n)48AA with UL DC_(n)48AA is an intra-band contiguous EN-DC configuration, that is, absent with ‘intraBandENDC-Support’ only indicates adjacent LTE carrier and NR carrier are contiguous, rather than all LTE and NR carriers are contiguous. 
But from current description of intraBandENDC-Support in TS 38.306, we can’t clearly get the above information for this signaling, therefore, RAN4 should suggest RAN2 modify the description of intraBandENDC-Support to indicate the status of contiguous/non-contiguous is only for adjacent LTE carrier and NR carrier rather than all LTE and NR carriers, for example as below:
	intraBandENDC-Support

Indicates whether the UE supports intra-band (NG)EN-DC with only non-contiguous spectrum adjacent LTE carrier and NR carrier, or with both contiguous and non-contiguous spectrum adjacent LTE carrier and NR carrier 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 adjacent LTE carrier and NR carrier for the intra-band (NG)EN-DC combination.
	BC
	No
	N/A
	N/A


Proposal 3: Suggest RAN2 modify the description of intraBandENDC-Support to indicate the status of contiguous/non-contiguous is only for adjacent LTE carrier and NR carrier rather than all LTE and NR carriers.
About last meeting remaining issues for
Case 3 solutions/updates:

Update solution for Option 2c as below.

· Option 2c:From Rel-16, UE shall also support non-contiguous operation in the DL (DC_48C_n48A or DC_48D_n48A), then the network can configure DL_(n)48CA or DC_(n)48DA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)
Although UE can indicate the aggregation status for UL and DL separately based on RAN2’s reply LS, the fallback rule still need be followed. Additional cases except the cases indicated by UE shouldn’t be configured.

Proposal 4: For case 3, Option 2c can’t be agreed.
3. Conclusion

In this contribution, we further discussed the solutions for Case 3 and Case 4 based on RAN2’s LS and proposed:
Proposal 1: Keeping previous conclusion that case 3 is invalid.

Proposal 2: DC_48A_(n)48AA with UL DC_(n)48AA is an intra-band contiguous EN-DC configuration. It should move to Table 5.3B.1.2-1 for intra-band contiguous EN-DC from Table 5.3B.1.3-2 for mixed intra-band contiguous and non-contiguous EN-DC.
Proposal 3: Suggest RAN2 modify the description of intraBandENDC-Support to indicate the status of contiguous/non-contiguous is only for adjacent LTE carrier and NR carrier rather than all LTE and NR carriers.

Proposal 4: For case 3, Option 2c can’t be agreed.
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