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1. Introduction
The discussion for contiguous and non-contiguous intra-band ENDC combination more than 2 carriers have been continued several meetings. The main issue is RAN4 defined non-contiguous UL intra-band ENDC for the contiguous DL intra-band ENDC, i.e., DL DC_ (n)41CA with UL DC_41A_n41A, or defined contiguous UL intra-band ENDC for the non-contiguous DL intra-band ENDC for certain combinations, i.e., DL DC_48A-(n)48AA with UL DC_(n)48AA. But RAN2 UE capability IE intraBandENDC-Support only indicated the aggregated status for the combination, can’t indicate for DL and UL separately. As a result, the combination with the aggregated status inconsistency in UL and DL can’t be configured correctly.
In RAN4 #100e meeting, the WF [1] was approved as below:

· It is agreed to remove non-contiguous UL CA configuration (i.e., CA_41A_n41A) from contiguous EN-DC in Rel-15 so that no ambiguity in “intraBandENDC-support” is left in the Rel-15 specs.
· It is further discussed if we take Option 1, Option 2, or Option 4 from Rel-16 or Rel-17 onwards, or otherwise remove ambiguous configurations from Rel-16 and Rel-17 specs as well.
· Option 1 (Apple, Google, OPPO): For intra-band EN-DC, contiguous or non-contiguous is determined by the configuration between the primary cells from each cell group.
· Option 2 (Huawei, Qualcomm): IntraBandENDC-Support IE should be indicated in UL and DL separately per band combination. Send LS to RAN2 to introduce new UE capability on distinguish intra-band ENDC UL and DL contiguous/non-contiguous support.
· Option 4 (Ericsson, Docomo, Google, Nokia): band combinations can be indicated using the existing band-combination capability signaling and without violating the fallback rules in 38.306 if
· Combinations of intra-band contiguous and non-contiguous EN-DC, requirements are specified for two sub-blocks one of which is of a contiguous EN-DC band class as specified in Table5.3B.0-1 (the existing contiguous EN-DC band classes)
This contribution will further discuss the issue for IE intraBandENDC-Support.
2.  Discussion
The UE capability for intra-band ENDC are signalled by below related IE: 
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From above related IEs, we can see, if the UE supports an intra-band ENDC, it needs report LTE band and related UL and DL CA BW class in the LTE band, and need report NR band and related UL and DL CA BW class in the NR band, also need report the IE IntraBandENDC-Support. And the IE IntraBandENDC-Support is to indicate the aggregated status of LTE spectrum and NR spectrum within the same band. In principle, if a UE is capable of supporting non-contiguous configuration in DL, it can’t support contiguous configuration in UL, due to the number of UL aggregated carriers is less than or equals to the number of DL aggregated carriers. 
The combination of UL and DL aggregated status summarized in table 2-1: 

Table 2-1 The combination of UL/DL intra-band ENDC aggregated status
	DL intra-band ENDC
	UL intra-band ENDC

	contiguous
	contiguous

	contiguous
	non-contiguous

	non-contiguous
	non-contiguous


Observation: If a UE is capable of supporting contiguous configuration in DL, it can support contiguous or non-contiguous configuration in UL; but if a UE is capable of supporting non-contiguous configuration in DL, it only supports non-contiguous configuration in UL.
Proposal 1: RAN4 should define the contiguous and non-contiguous intra-band ENDC based on the aggregated status of DL intra-band ENDC.
DL DC_48A-(n)48AA is contiguous configuration between LTE DL CA_48A-48A and NR n48A.
Proposal 2: Move DL DC_48A-(n)48AA with UL DC_(n)48AA and DC_48A_n48A from Table 5.3B.1.3-1 to Table 5.3B.1.2-1 in TS 38.101-3.
There is no any confusion when UE reports contiguous or non-contiguous. But when the UE report both, it could represent three kinds of meaning as shown in table 2-2: 

Table 2-2 The meaning of both in IE IntraBandENDC-Support
	The meaning of both 
	DL intra-band ENDC
	UL intra-band ENDC

	Case 3
	Case 1
	contiguous
	contiguous

	
	
	non-contiguous
	non-contiguous

	
	Case 2
	contiguous
	contiguous

	
	
	
	non-contiguous


Case 1: the UE could support contiguous and non-contiguous, but the UL and DL keep the same aggregated status, i.e., DL DC_ (n)41CA with UL DC_(n)41AA and DL DC_ 41C_n41A with UL DC_41A_n41A.

Case 2: the UE supports DL contiguous intra-band ENDC, and it’s able to support contiguous and non-contiguous configuration in UL, DL DC_ (n)41CA with UL DC_(n)41AA and DC_41A_n41A.

Case 3: case 1+case2.

According to the detail intra-band ENDC cases in table 5.3B.1.2-1 and 5.3B.1.3-1 of 38.101-3 v17.30, both in the IE IntraBandENDC-Support should represent case 3.

If we want to resolve this issue from RAN4 Spec only, RAN4 need request when the UE reports both via IE IntraBandENDC-Support, the UE:
· Supporting the DL contiguous intra-band EN-DC with UL contiguous intra-band EN-DC for the number of carriers (combined both LTE and NR) more than two shall support DL non-contiguous intra-band EN-DC with UL non-contiguous intra-band EN-DC.
· And supporting the DL contiguous intra-band EN-DC with UL contiguous intra-band EN-DC for the number of carriers (combined both LTE and NR) more than two shall support UL non- contiguous intra-band EN-DC as well. 
The network can configure for the UE according to the network’s scheduling. This method makes high demands to all UE, but which type band combination can be supported is the UE capability. Therefore, RAN4 should not make this restriction for all UE. It’s reasonable to modify the IE IntraBandENDC-Support to make it can indicate in UL and DL separately per band combination.
Proposal 3: apply Option 2, IE IntraBandENDC-Support should be indicated in UL and DL separately per band combination. Send LS to RAN2 to introduce new UE capability on distinguish intra-band ENDC UL and DL contiguous/non-contiguous support.
3. Conclusion

In this contribution, we discussed the confliction between RAN4’s definition for intra-band ENDC and UE capability IE IntraBandENDC-Support, and proposed:
Observation: If a UE is capable of supporting contiguous configuration in DL, it can support contiguous or non-contiguous configuration in UL; but if a UE is capable of supporting non-contiguous configuration in DL, it only supports non-contiguous configuration in UL.
Proposal 1: RAN4 should define the contiguous and non-contiguous intra-band ENDC based on the aggregated status of DL intra-band ENDC.
Proposal 2: Move DL DC_48A-(n)48AA with UL DC_(n)48AA and DC_48A_n48A from Table 5.3B.1.3-1 to Table 5.3B.1.2-1 in TS 38.101-3.
Proposal 3: Apply Option 2, IE IntraBandENDC-Support should be indicated in UL and DL separately per band combination. Send LS to RAN2 to introduce new UE capability on distinguish intra-band ENDC UL and DL contiguous/non-contiguous support.
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