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1. Introduction
[bookmark: OLE_LINK13]In RAN4#105, RAN4 continued the discussion on the intra-band ENDC support capability, and an LS to RAN2 was agreed [1], where RAN4 confirmed to keep both Case 3 and Case 4 configurations, and there is no ambiguity from RAN4 perspective if UE indicates “both” for these two cases. In addition to the LS, a WF was also agreed [2], where some issues are still open particularly related to how to place these cases in the current RAN4 specs:
	· Issue 1-1-2: Where Case 3 band combinations should be placed in the spec
· Issue 1-1-3: For Case 3 DL DC_(n)48DA with UL DC_48A_n48A



In this contribution, we propose a solution to clearly associate the three-state intraBandENDC-Support {contiguous, non-contiguous, both} to RAN4 specs sub-clauses. 
2. Discussion
2.1 Intra-band EN-DC configurations in RAN4 specs
In our understanding, it should usually have clear meaning “both” for a UE capability. Regarding intra-band EN-DC support capability, ideally “contiguous” means support of configurations, labelled as Config#1, only in contiguous spectrum, and “non-contiguous” means support of configurations, labelled as Config#2, only in non-contiguous spectrum, and “both” means support of both Config#1 and Config#2. And this is aligned with RAN2 specs [3]:
	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



Furthermore, the UE capability intraBandENDC-Support does not differentiate UL and DL, which means the contiguity of both UL and DL is implicitly assumed to be the same.
Observation 1: In the current RAN2 specs, the IE “intraBandENDC-Support” does not differentiate UL and DL, therefore implies the same spectrum contiguity of both UL and DL.
Observation 2: The value “contiguous” indicated in the IE “intraBandENDC-Support” refers to a set of configurations, labelled as Config#1, where only contiguous spectrum is assumed at both UL and DL. And the value “non-contiguous” refers to another set of configurations, labelled as Config#2, where only non-contiguous spectrum is assumed at both UL and DL. And the value “both” means the support of both Config#1 and Config#2. 
However, RAN4 introduces some cases where UL and DL have different intra-band contiguity, i.e., mixed cases, labelled as Config#3. For example, Case 3 and Case 4 are shown in below figure:
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Fig. 1, Case 3 and Case 4 where UL and DL has different contiguity
Although in RAN4’s perspective “both” can be indicated for these mixed cases without ambiguity, it is actually asking for extending its meaning.
[bookmark: OLE_LINK1][bookmark: OLE_LINK7]Observation 3: With the RAN4 agreement that “both” can be used for indicating the support of Case 3 and Case 4, RAN4 is actually extending the meaning of “both”.
2.2 Specification of mixed cases in RAN4 specs
As analyzed in the previous sub-section, all of the following configurations are supported in RAN4’s perspective if “both” is reported for intra-band EN-DC:
(1) Config#1: the configuration set where both UL and DL are operated in a contiguous spectrum
(2) Config#2: the configuration set where both UL and DL are operated in a non-contiguous spectrum
(3) Config#3: the configuration set where UL and DL has different contiguity
Obviously, it would be clear if RAN4 specifies these three configurations separately in different subclauses, where Config#1 is specified where both UL and DL has contiguous spectrum, and Config#2 is specified where both UL and DL has non-contiguous spectrum, and Config#3 is specified where UL and DL has different contiguity. Therefore, we propose to add a new sub-clause, where Config#3 is specified. In such a way, the reporting of intra-band ENDC capability would become concise. 
The corresponding CR is shown in our companion CR [4].  
[bookmark: OLE_LINK2]Proposal 1: RAN4 to specify Config#1 (both UL and DL has contiguous spectrum), Config#2 (both UL and DL has non-contiguous spectrum) and Config#3 (UL and DL has different contiguity) in different sub-clauses corresponding to different values reported in intraBandENDC-Support.
2.3 Fallbacks
[bookmark: _Hlk124428341][bookmark: _Hlk124428512][bookmark: _Hlk124428566]For a lower order fallback, the same rule applies, i.e., check which of the config set {Config#1, Config#2, Config#3} the fallback belongs to, and whether it is supported depends on the corresponding capability. For the example band combination DL: DC_(n)48DA / UL: DC_48A_n48A illustrated in the following figure, if a UE supports this band combination, it should report “both” since this is a mixed case (Config#3). One fallback by removing LTE CC#1 is DL: DC_48C_n48A/UL: DC_48A_n48A also belongs to Config#3, therefore it is supported if the parent band combo is supported. Similarly, the fallback by removing LTE CC#2, i.e., DL: DC_48A_(n)48AA/UL: DC_48A_n48A, should also be supported if the parent band combo is supported.
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Fig. 2, Fallbacks support for DL: DC_(n)48DA/UL: DC_48A_n48A 
Proposal 2: For the example band combination DL: DC_(n)48DA / UL: DC_48A_n48A, if a UE supports the band combo by reporting “both”, then its fallbacks DL: DC_48C_n48A/UL: DC_48A_n48A, and DL: DC_48A_(n)48AA/UL: DC_48A_n48A should also be supported.
3. Conclusion
In this contribution we have the following observations and proposal for specifying intra-band ENDC support capability:
Observation 1: In the current RAN2 specs, the IE “intraBandENDC-Support” does not differentiate UL and DL, therefore implies the same spectrum contiguity of both UL and DL.
Observation 2: The value “contiguous” indicated in the IE “intraBandENDC-Support” refers to a set of configurations, labelled as Config#1, where only contiguous spectrum is assumed at both UL and DL. And the value “non-contiguous” refers to another set of configurations, labelled as Config#2, where only non-contiguous spectrum is assumed at both UL and DL. And the value “both” means the support of both Config#1 and Config#2.
Observation 3: With the RAN4 agreement that “both” can be used for indicating the support of Case 3 and Case 4, RAN4 is actually extending the meaning of “both”.
Proposal 1: RAN4 to specify Config#1 (both UL and DL has contiguous spectrum), Config#2 (both UL and DL has non-contiguous spectrum) and Config#3 (UL and DL has different contiguity) in different sub-clauses corresponding to different values reported in intraBandENDC-Support.
Proposal 2: For the example band combination DL: DC_(n)48DA / UL: DC_48A_n48A, if a UE supports the band combo by reporting “both”, then its fallbacks DL: DC_48C_n48A/UL: DC_48A_n48A, and DL: DC_48A_(n)48AA/UL: DC_48A_n48A should also be supported.
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