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1	Introduction
In the LS R2-2311748 (R4-2317402), RAN4 requested RAN2 to update the definition of the asyncIntraBandENDC capability to clarify that the capability is also used to indicate that a UE supports asynchronous FDD-FDD inter-band NE-DC with overlapping DL frequency with the corresponding MTTD/MRTD requirements defined in clauses 7.5/7.6 of TS 38.133. Also, in that same LS, RAN4 asked RAN2 to update the definition of the asyncIntraBandENDC to cover NE-DC. 
However, it was not clear if RAN4 intended for the capability to be applicable to NE-DC in all cases or just in the case of FDD-FDD inter-band NE-DC, as evidenced by the different CRs submitted to RAN2#124, e.g. R2-2313262 (made the capability applicable to FDD-FDD inter-band NE-DC with overlapping DL only) versus R2-2312350 (made the capability applicable to FDD-FDD inter-band NE-DC with overlapping DL as well as applicable to the three intra-band cases).
This contribution analyzes the applicability of asyncIntraBandENDC to intra-band NE-DC and proposes to send an LS to RAN4 to clarify certain details before updating the capability to support NE-DC.
2	Discussion
2.1	LS on update for “asyncIntraBandENDC”
The text of the LS R2-2311748 (R4-2317402) is shown below:

During the discussion on MRTD requirement applicability in RAN4#108bis meeting, it is identified that the current description for asyncIntraBandENDC may need to be updated to well accommodate inter-band EN-DC with overlapping frequency in non-collocated scenario.

The signaling “asyncIntraBandENDC” was introduced for intra-band EN-DC, while it is further extended to cover inter-band EN-DC with overlapping frequency. While the signaling description only mentioned intra-band EN-DC in the first paragraph in the description part. For inter-band EN-DC with overlapping frequency, if asynchronous FDD-FDD intra-band (NG) EN-DC is not supported, the MRTD requirement for collocated scenario and non-collocated scenario are different. 
1. For collocated scenario, the synchronous requirement for intra-band collocated scenario in 7.6.3 apply.
1. For non-collocated scenario, the synchronous requirement for inter-band EN-DC in 7.6.2.1 apply.

Further, the signaling “asyncIntraBandENDC” now only cover EN-DC UE reporting. RAN4 would like to ask RAN2 to update this signaling description to cover NE-DC reporting.


2.1	Applicability of “asyncIntraBandENDC” to NE-DC
Presently, asyncIntraBandENDC is applicable to four different EN-DC cases, per TS 38.306:
-	Intra-band (NG)EN-DC combination without additional inter-band NR and LTE CA component;
-	Intra-band (NG)EN-DC combination supporting both UL and DL intra-band (NG)EN-DC parts with additional inter-band NR/LTE CA component;
-	Intra-band (NG)EN-DC combination without supporting UL in both the bands of the intra-band (NG)EN-DC UL part;
-	Inter-band (NG)EN-DC combination, where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [4]).
In the LS, RAN4 asked RAN2 to update the signalling description for asyncIntraBandENDC “to cover NE-DC reporting”, but it is not clear if RAN4’s intention was to extend this capability to NE-DC in each of the above four cases. Specifically, it is not clear if RAN4 intends for the capability to be applied to the three intra-band cases.
Observation 1: asyncIntraBandENDC is applicable to three intra-band EN-DC cases and one inter-band EN-DC case, but it is not clear if RAN4 intends for the capability to be extended to NE-DC for all four cases.
It is noted that RAN4 asked RAN2 to update to the capability starting in Rel-16 (at least we assume that is the intention since the WI code in the LS was “TEI16”). However, in Rel-16 (as well as Rel-17) there have not been any intra-band NE-DC combinations defined.
[bookmark: _Hlk159169246]Observation 2: RAN4 discussed the update to asyncIntraBandENDC under TEI16, but no intra-band NE-DC combinations are defined in Rel-16 or Rel-17.
Now, as of Rel-18, there has been one intra-band NE-DC combination defined, DC_3(n)AA (clause 5.5B.2a of TS 38.101-3).
Table 5.5B.2a-1: Intra-band contiguous NE-DC configurations
	NE-DC
configuration
	Uplink NE-DC
configuration
(NOTE 1)
	Single UL allowed

	DC_3(n)AA
	DC_3(n)AA2
	Yes2

	NOTE 1:	Uplink NE-DC configurations are the configurations supported by the present release of specifications.
NOTE 2:	Only single switched UL is supported


Based on this, it could probably be argued that the third case of the asyncIntraBandENDC capability, i.e. “Intra-band (NG)EN-DC combination without supporting UL in both the bands of the intra-band (NG)EN-DC UL part” could be extended to cover NE-DC, since, based on Note 2 in Table 5.5B-2a-1, DC_3(n)AA would be considered an intra-band combination that does not support UL in both the bands of the intra-band UL part.
Observation 3: Based on the definition of DC_3(n)AA in Rel-18, the third intra-band case where asyncIntraBandENDC applies seems like it could be extended to NE-DC, at least in Rel-18. 
So now that RAN4 has begun to define intra-band NE-DC combinations, we do not see any reason, at least in principle, why the other intra-band cases covered by the capability could also not be extended. Extending all of the intra-band cases covered by the capability to NE-DC at the same time would provide more flexibility, and we could avoid having to update the capability in the future if/when RAN4 defines additional intra-band NE-DC combinations.
Observation 4: To be future-proof, RAN2 could consider extending all three intra-band cases covered by asyncIntraBandENDC to NE-DC at the same time.
Although we think RAN2 could consider extending the capability to cover the three intra-band NE-DC cases starting in Rel-18, we are not really convinced this is needed in earlier releases (since no intra-band NE-DC combinations are defined in earlier releases).
However even for Rel-18 intra-band NE-DC, there is still one critical aspect that is not clear: right now, RAN4 does not appear to have defined any MTTD/MRTD requirements for asynchronous intra-band NE-DC in TS 38.133 clause 7.5/7.6, i.e. only synchronous intra-band NE-DC requirements have been defined. This means that it is quite meaningless for a UE indicate that it supports asynchronous intra-band NE-DC, and a network would not know how to interpret which requirements are applicable to the UE signalling this capability for an intra-band NE-DC band combination.
Observation 5: A network cannot currently interpret the meaning of a UE indicating asynchronous intra-band NE-DC support, because RAN4 has not defined the MTTD/MRTD requirements for asynchronous intra-band NE-DC in TS 38.133 clauses 7.5/7.6.
Based on the above discussion and observations we think a few details need to be clarified with RAN4 before RAN2 agrees to extend asyncIntraBandENDC to cover NE-DC.
Proposal 1: RAN2 should clarify the following with RAN4 before extending asyncIntraBandENDC to NE-DC:
1) Does RAN4 intend for asyncIntraBandENDC to be extended to NE-DC for the three intra-band cases currently covered by the capability or just for the case of inter-band NE-DC with overlapping bands?
2) If the intention is for the capability to be extended to NE-DC in the intra-band cases, will the MTTD/MRTD requirements defined in TS 38.133 clauses 7.5/7.6 be updated to clarify the asynchronous requirements for intra-band NE-DC?
3) If the intention is for the capability to be extended to NE-DC in the intra-band cases, is that change applicable to legacy releases or only starting in Rel-18?
Based on these ambiguities, we have drafted a text proposal for an LS in the Annex. It is proposed to send this draft LS to RAN4.
Proposal 2: Send draft LS from the Annex to clarify the questions in Proposal 1.
3	Conclusion
This document has made the following observations:
Observation 1: asyncIntraBandENDC is applicable to three intra-band EN-DC cases and one inter-band EN-DC case, but it is not clear if RAN4 intends for the capability to be extended to NE-DC for all four cases.
Observation 2: RAN4 discussed the update to asyncIntraBandENDC under TEI16, but no intra-band NE-DC combinations are defined in Rel-16 or Rel-17.
Observation 3: Based on the definition of DC_3(n)AA in Rel-18, the third intra-band case where asyncIntraBandENDC applies seems like it could be extended to NE-DC, at least in Rel-18. 
Observation 4: To be future-proof, RAN2 could consider extending all three intra-band cases covered by asyncIntraBandENDC to NE-DC at the same time.
Observation 5: A network cannot currently interpret the meaning of a UE indicating asynchronous intra-band NE-DC support, because RAN4 has not defined the MTTD/MRTD requirements for asynchronous intra-band NE-DC in TS 38.133 clauses 7.5/7.6.
And proposed the following:
Proposal 1: RAN2 should clarify the following with RAN4 before extending asyncIntraBandENDC to NE-DC:
1) Does RAN4 intend for asyncIntraBandENDC to be extended to NE-DC for all four cases currently covered by the capability (including the three intra-band cases) or just for the case of inter-band NE-DC with overlapping bands?
2) If the intention is for the capability to be extended to NE-DC in the intra-band cases, will the MTTD/MRTD requirements defined in TS 38.133 clauses 7.5/7.6 be updated to clarify the asynchronous requirements for intra-band NE-DC?
3) If the intention is for the capability to be extended to NE-DC in the intra-band cases, is that change applicable to legacy releases or only starting in Rel-18?
Proposal 2: Send draft LS from the Annex to clarify the questions in Proposal 1.

Annex: Draft LS to RAN4 on “asyncIntraBandENDC”
1. Overall Description:
[bookmark: _Hlk159169965]RAN2 thanks RAN4 for the LS on asyncIntraBandENDC. In the LS, RAN4 asked RAN2 to update the capability signalling to cover NE-DC. RAN2 was unable to determine if RAN4 intends for the capability to be applicable to both intra-band asynchronous NE-DC and inter-band asynchronous NE-DC. Therefore, RAN2 would like to clarify:
1) Does RAN4 intend for asyncIntraBandENDC to be extended to NE-DC for all four cases currently covered by the capability (including the three intra-band cases) or just for the case of inter-band NE-DC with overlapping bands?
2) RAN2 observes that no asynchronous intra-band NE-DC MTTD/MRTD requirements have been specified in TS 38.133 clause 7.5/7.6. If the intention is for this capability to be extended to NE-DC in the intra-band cases, will the MRTD/MTTD requirements defined in TS 38.133 clauses 7.5/7.6 be updated to clarify the asynchronous requirements for intra-band NE-DC? If these requirements are not defined, a network would not know how to interpret which requirements are applicable to the UE signalling this capability for an intra-band NE-DC band combination.
3) If the intention is for the capability to be extended to NE-DC in the intra-band cases, is that change applicable to legacy releases or only starting in Rel-18?
2. Actions:
To RAN4
ACTION: 	RAN2 respectfully asks RAN4 to respond to the above questions so that RAN2 can properly update the definition of asyncIntraBandENDC in TS 38.306.




