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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This is to discuss the left issue from R4-2317402.
Discussion
Given the RP request to introduce a BS signaling, for TDD-TDD case of inter-band ENDC scenario, to differentiate type-1/2 UE behavior, and now the extension of intra-band ENDC async capability flag to inter-band case and NE-DC case, it seems helpful to summarize all related cases together to have an overview. 
The information comes from TS 38.133, and latest CR of R4-2317400 (together with the incoming LSs).
Table 1 UE capability and performance requirement for intra-/inter-band EN/NE-DC and for different duplex combinations
	
	
	EN-DC
	NE-DC

	
	Question
	How to diff 1/3
	
	How to diff 1/2/3
	How to diff 1/2
	
	How to diff 1/2/3
	How to diff 1/2

	How to diff 2/3

	
	
	Intra-band, FDD-FDD
	Intra-band
TDD-TDD
	Inter-band
FDD-FDD with overlapping frequency
	Inter-band
FDD-TDD, TDD-FDD, FDD-FDD, TDD-TDD, without overlapping frequency

	Inter-band
TDD-TDD with overlapping frequency
	Inter-band
FDD-FDD, with overlapping frequency
	FDD-TDD, TDD-FDD, FDD-FDD, TDD-TDD, without overlapping frequency

	Inter-band
TDD-TDD, with overlapping frequency

	1
	Async
MTTD:
Table 7.5.2-1
Table 7.5.5-1
MRTD
Table 7.6.2-1
Table 7.6.5-1
	Capability-based Support
	Not support 
	Capability-based Support
	Mandatory support
	Not support
	Capability-based Support
	Mandatory support
	Not support

	2
	Sync, Type-2
MTTD:
Table 7.5.2.1-1
Table 7.5.5.1-1
MRTD:
Table 7.6.2.1-1
Table 7.6.5.1-1
	Not Support
	Not Support
	Capability-based Support 

	Mandatory support 
	Capability-based Support 

	Capability-based Support 

	Mandatory support 
	Capability-based Support 


	3
	Sync, Type-1
MTTD:
Table 7.5.3-1
MRTD:
Table 7.6.3-1
	Mandatory Support
	Mandatory Support
	
	Not support

	
	
	Not Support

	


Issue-1: How to extend asyncIntraBandENDC
R4 requested that
The signaling “asyncIntraBandENDC” was introduced for intra-band EN-DC, while it is further extended to cover inter-band EN-DC with overlapping frequency. 
[…]
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.
Currently, asyncIntraBandENDC is for FDD-FDD only, while 
asyncIntraBandENDC
Indicates whether the UE supports asynchronous FDD-FDD intra-band (NG)EN-DC with MRTD and MTTD as specified in clause 7.5 and 7.6 of TS 38.133 [5]. If asynchronous FDD-FDD intra-band (NG)EN-DC is not supported, the UE supports only synchronous FDD-FDD intra-band (NG)EN-DC.
This capability applies to:
[…]
-	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]).

While the interBandMRDC-WithOverlapDL-Bands-r16 covers both FDD-FDD and TDD-TDD
interBandMRDC-WithOverlapDL-Bands-r16
Indicates the UE supports FDD-FDD or TDD-TDD inter-band (NG)EN-DC/NE-DC operation with overlapping or partially overlapping DL bands with an (NG)EN-DC/NE-DC MRTD according to clause 7.6.2/7.6.5 in 38.133 [5] and inter-band RF requirements (i.e Type 2 UE). If the capability is not reported, the UE supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially DL bands with (NG)EN-DC/NE-DC MRTD<3us according to clause 7.6.3 in 38.133 [5] and intra-band RF requirements (i.e. Type 1 UE).
So the firstly since inter-band ENDC, FDD-FDD with overlapping has been somehowcovered for the case that 
“where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band”, 
but did not mention the case of partial overlapping, e.g., for DC_20A_n28A (included in Table 5.5B.4.1-1 of TS 38.101-3, where the DL of band 20 and n28 is partially overlapping during 791MHz – 803MHz range), yet considering the NOTE that 
NOTE 8:	The frequency range in band n28 / 28 is restricted for this band combination to 703 - 733 MHz for the UL and 758-788 MHz for the DL. This restriction also apply for any band combinations when DC_20_n28/ DC_28_n20/ CA_20-28/ CA_n20-n28 is a subset of a higher order band combination.
It seems not clear whether there is a need to consider this case as “FDD-FDD with overlapping range” (i.e., whether the overlapping is defined in frequency range of band-level or CC-level), and even it is not clear whether the legacy capability bit has already covered that case (if valid).
Proposal 1 [bookmark: _Toc150354723]For R4-2317402, before capturing in R2 CR, R2 discuss to cover the case of partial overlapping, e.g., DC_20A_n28A for ENDC.
For R4-2317402, before capturing in R2 CR, R2 confirm what R4 requested for EN-DCis to additionally cover inter-band ENDC, FDD-FDD with “partial” overlapping frequency.
Secondly, for NE-DC, the left issue is 
1) whether the intention is to extend the capability to both TDD-TDD and FDD-FDD, i.e., the cases where overlapping may happen. 
2) whether the intention is to extend the capability to NEDC for inter-band case only, or intra-band case as well. 
Proposal 2 [bookmark: _Toc149664945][bookmark: _Toc150354724]For R4-2317402, before capturing in R2 CR, R2 confirm what R4 requested for NE-DC is to additionally cover  inter-band NEDC, FDD-FDD with overlapping frequency. 
Another issue is whether to use separate IE to do the extension, for NE-DC-only BC list, there is no concern, since this IE is per-BC IE, but then for the BC which is capable of both EN-DC and NE-DC, separate IE may be motivated if the UE can support one but not the other. However, it seems not very possible given it is a R4 capability.
Proposal 3 [bookmark: _Toc150354725]For R4-2317402, before capturing in R2 CR, R2 discuss whether to use a separate capability bit to do the extension for NEDC. 
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We have the following proposals:
Proposal 1	For R4-2317402, before capturing in R2 CR, R2 discuss to cover the case of partial overlapping, e.g., DC_20A_n28A for ENDC.
Proposal 2	For R4-2317402, before capturing in R2 CR, R2 confirm what R4 requested for NE-DC is to additionally cover  inter-band NEDC, FDD-FDD with overlapping frequency.
Proposal 3	For R4-2317402, before capturing in R2 CR, R2 discuss whether to use a separate capability bit to do the extension for NEDC.
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