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1. Introduction
RAN4 sent an LS on “intraBandENDC-Support” [1], where RAN4’s interpretation of UE capability parameter value “both” is clarified. In this document we discuss issues with such interpretation and propose an alternative solution.
2. Discussion
2.1. Forward compatibility issue with RAN4’s interpretation
RAN4 essentially indicated the support for following two intra-band EN-DC cases can be indicated by “both" in the UE capability parameter intraBandENDC-Support.
· 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

	[bookmark: _Hlk127084920]DC_48A_(n)48AA
	DC_(n)48AA
DC_48A_n48A



However, applying the case 4 interpretation to those EN-DC band combinations in case 3, the UE indicating “both” also must support the following intra-band contiguous EN-DC band combinations on top of those in case 3 above.
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)48CA
	DC_(n)48AA

	DC_(n)48DA
	DC_(n)48AA


It is our understanding that the support for non-contiguous band combination does not necessarily mean the UE supports contiguous band combination (e.g. realizing contiguous band configuration using two LOs may result in different spurious products). There could be cases in the future where a given band combination is defined firstly with contiguous in DL and non-contiguous in UL, with a possibility that contiguous in UL is added in later time. In this case, the UE supporting only the first case will indicate “both” in intraBandENDC-Support, but would end up in indicating the support for “undefined” second band combination.
Observation 1:	RAN’4 interpretation of intraBandENDC-Suppor value “both” is not forward compatible and can result in over-declaration of UE capability.
Proposal 1:	RAN2 should try to develop a UE capability signalling solution that is forward/backward compatible.
2.2. Consideration on backward compatibility
The UE capability parameter intraBandENDC-Support existed from release-15. It is therefore important to carefully consider backward compatibility, i.e. legacy UE and network implementation already using the UE capability parameter.
It is our understanding that intra-band EN-DC in UL, both contiguous and non-contiguous, is rather new from the view point of implementation and deployment, while the same in DL may already be deployed. If this is proven to be the case, the UE capability parameter intraBandENDC-Support is essentially used to indicate the corresponding capability for DL only today. We propose RAN2 to discuss if there is any backward compatibility issue if the existing UE capability parameter intraBandENDC-Support is repurposed to indicate the UE capability for DL only.
Proposal 2:	RAN2 to discuss if there is any backward compatibility issue if the existing UE capability parameter intraBandENDC-Support is repurposed to indicate the UE capability for DL only.
2.3. New signalling solution
We do not see any backward compatibility problem with the solution as described in Proposal 2 above, hence propose;
Proposal 3:	The existing UE capability parameter intraBandENDC-Support is repurposed to indicate the UE capability for DL only.
This gives the flexibility to introduce a new UE capability parameter for UL.
Proposal 4:	Introduce a new UE capability parameter (e.g. intraBandENDC-Support-UL) for intra-band EN-DC support in UL with the explicit values “non-contiguous”, “contiguous” and “both”.
With the addition of new UE capability parameter for UL, the following UE capabilities can be indicated. Note that we call the contiguous/non-contiguous-mixed case like DC_48A_(n)48AA (case4), “mixed” in the table.
	intraBandENDC-Support (for DL)
	intraBandENDC-Support-UL (for UL, new)
	UE supports in DL/UL

	Absent (Contiguous)
	Contiguous
	· Contiguous/Contiguous

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

	Non-contiguous
	Contiguous
	· Non-contiguous/Contiguous

	Non-contiguous
	Non-contiguous
	· Non-contiguous/Non-contiguous

	Both
	Contiguous
	· Contiguous/Contiguous
· Non-contiguous/Contiguous
· Mixed/ Contiguous

	Both
	Non-contiguous
	· Contiguous/Non-contiguous
· Non-contiguous/Non-contiguous
· Mixed/Non-contiguous

	Absent (Contiguous)
	Both
	· Contiguous/Contiguous
· Contiguous/Non-contiguous
· Contiguous/Mixed

	Non-contiguous
	Both
	· Non-contiguous/Contiguous
· Non-contiguous/Non-contiguous
· Non-contiguous/Mixed

	Both
	Both
	Further discussed below


When the UE indicates “both” for DL and UL, the following 8 cases are applicable.
	Case1
	Contiguous/Contiguous

	Case2
	Non-contiguous/Non-contiguous

	Case3
	Contiguous/Non-contiguous

	Case4
	Non-contiguous/Contiguous

	Case5
	Mixed/Contiguous

	Case6
	Mixed/Non-contiguous

	Case7
	Contiguous/Mixed

	Case8
	Non-contiguous/Mixed


We believe it is very likely that the UE supports only a subset of the cases; e.g. supports case 1 and case 2, but not others. It is actually possible with the current UE capability signalling structure that the UE repeats the same intra-band EN-DC band combination entries to indicate the support for each induvial case. This however is not desirable from the view point of signalling overhead. We can consider adding a UE capability parameter of 8-bit bitmap to indicate the support for those 8 cases individually. The use of the bitmap should be limited to the case where the UE indicates “both” for DL and UL.
Proposal 5:	Introduce a new UE capability parameter of 8-bit bitmap to indicate the support for the following 8 cases (DL/UL) individually, which is only applicable when the UE indicates “both” in intraBandENDC-Support and intraBandENDC-Support-UL for the EN-DC band combination.
1. Contiguous/Contiguous
2. Non-contiguous/Non-contiguous
3. Contiguous/Non-contiguous
4. Non-contiguous/Contiguous
5. Mixed/Contiguous
6. Mixed/Non-contiguous
7. Contiguous/Mixed
8. Non-contiguous/Mixed
Furthermore, RAN4 suggested to limit the scope of existing UE capability parameter value “both” for 3 band entry case as follows.
· “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”
For the contiguous/non-contiguous-mixed case like this, we do not think it is a good idea to let the existing UE capability parameter cover cases beyond 3 band entries, which may be introduced in the future. Beyond 3 band entries, there could be additional UE implementation limitations that the UE capability signalling has to convey.
Proposal 6:	Limit the scope of value “both” in intra-band EN-DC support capability to cover contiguous/non-contiguous-mixed EN-DC band combinations of 3 band entries.

3. Conclusion
In this document we discuss issues with RAN4’s interpretation on the UE capability “intraBandENDC-Support” [1]. and made the following observations and proposals.
Observation 1:	RAN’4 interpretation of intraBandENDC-Suppor value “both” is not forward compatible and can result in over-declaration of UE capability.
Proposal 1:	RAN2 should try to develop a UE capability signalling solution that is forward/backward compatible.
Proposal 2:	RAN2 to discuss if there is any backward compatibility issue if the existing UE capability parameter intraBandENDC-Support is repurposed to indicate the UE capability for DL only.
Proposal 3:	The existing UE capability parameter intraBandENDC-Support is repurposed to indicate the UE capability for DL only.
Proposal 4:	Introduce a new UE capability parameter (e.g. intraBandENDC-Support-UL) for intra-band EN-DC support in UL with the explicit values “non-contiguous”, “contiguous” and “both”.
Proposal 5:	Introduce a new UE capability parameter of 8-bit bitmap to indicate the support for the following 8 cases (DL/UL) individually, which is only applicable when the UE indicates “both” in intraBandENDC-Support and intraBandENDC-Support-UL for the EN-DC band combination.
1. Contiguous/Contiguous
2. Non-contiguous/Non-contiguous
3. Contiguous/Non-contiguous
4. Non-contiguous/Contiguous
5. Mixed/Contiguous
6. Mixed/Non-contiguous
7. Contiguous/Mixed
8. Non-contiguous/Mixed
Proposal 6:	Limit the scope of value “both” in intra-band EN-DC support capability to cover contiguous/non-contiguous-mixed EN-DC band combinations of 3 band entries.
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