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1 Introduction
This paper makes a clarification on intraBandENDC-Support and interBandContiguousMRDC. Section 2.1 clarify the definition of interBandContiguousMRDC based on the previous agreements. Section 2.2 proposes the interpretation of intra band contiguous and non-contiguous EN-DC band combinations, which was discussed in RAN4#98-e [1][2].
2 Discussion
2.1 Clarification on interBandContiguousMRDC

 The UE capability of interBandContiguousMRDC is a UE capability which is a similar capability to intraBandENDC-Support but applies to intra band basis inter band EN-DC such as DC_42_n77 and DC_42_n78. The difference from intraBandENDC-Support is that supportiveness of non-contiguous is mandatory for interBandContiguousMRDC.  The UE capability of intraBandENDC-Support can indicate three types of UE capability as supporting contiguous only, non-contiguous only, or both contiguous and non-contiguous. On the other hand, the UE capability of interBandContiguousMRDC can indicate whether UE supports non-contiguous only or both contiguous and non-contiguous since it is mandatory to support non-contiguous case for interBandContiguousMRDC.

 The related agreements were captured in the chairman’s report of RAN4#92 [3], in the approved LS [4], and in the coversheet of agreed CR [5]:

· Chairman’s report of RAN4#92 [3] (discussion on R4-1909063)
Agreement: When a UE supports DC_42_n78 and/or DC_42_n77, the band combinations shall support intra band non-contiguous EN-DC without signalling intra band EN-DC support capability.
· Approved LS [4]
In addition, for the above configurations, RAN4 agreed that intra-band non-contiguous EN-DC requirements for these inter-band EN-DC configurations applies as mandatory but it is optional to apply intra-band contiguous EN-DC requirements for these inter-band EN-DC configurations.
· Cover sheet of agreed CR [5]
In this case, RAN4 also agreed that non-contigous CC allocation is mandatory, whereas contiguous CC allocation is optional.
We are submitting the related CR [6] in this meeting to clarify the above agreements in TS 38.101-3 since the ambiguity of the description of NOTE4 in Table 5.5B.4.1-1 in TS 38.101-3 was pointed out in UE demod session in RAN4#98-e. Note that the clarification above mentioned is a different issue from what we discussed in [2] and also in section 2.2 in this paper, that is, the issue on the interpretation of intra band contiguous and non-contiguous EN-DC band combinations. The CR should be agreed separately from the interpretation issue to proceed with the discussion in UE demod session. 

Observation 1: interBandContiguousMRDC is a similar UE capability to intraBandENDC-Support but applies to intra band-basis inter band EN-DC such as DC_42_n77 and DC_42_n78. The difference between these capabilities is that supportiveness of non-contiguous is mandatory for interBandContiguousMRDC.

Proposal 1: Agree CR (R4-2108803) [6] to correct the description of NOTE4 in Table 5.5B.4.1-1 in TS 38.101-3 based on the previous agreements.
NOTE: The clarification is a different issue from the interpretation issue we discussed in [2] and also in section 2.2 in this paper. The CR should be agreed separately from the interpretation issue to proceed with the discussion in UE demod session.
2.2 Interpretation of intra band contiguous and non-contiguous EN-DC
Section 2.2 discusses the issue of interpretation of intra band contiguous and non-contiguous EN-DC band combination, which was discussed in RAN4#98-e [1][2]. We propose the interpretation considering not only intraBandENDC-Support but also interBandContiguousMRDC.
2.2.1 Approved WF

 RAN4#98-e approved the related WF [2]. For reference, the excerpts from the WF are shown below:
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2.2.2 Proposed interpretation
While we think our understanding is the same with or similar to option 1 in WF1 in [2], in order to avoid any misunderstanding, this section explains our understanding with some examples.

We summarize the proposed interpretation of contiguous and non-contiguous EN-DC related to intraBandENDC-Support and interBandContiguousMRDC in Table 2.2.2-1. We list several cases from A to J as examples considering up to 3CC EN-DC cases. For each case, we describe the number of LTE CC and NR CC and the figure of CC allocation of LTE and NR.  The column of “interpretation” shows how each case is interpreted, where “C only”, “NC only”, and “Both” means contiguous only, non-contiguous only, and both contiguous and non-contiguous, respectively. Note that if both “C only” and “both” are marked, it means that the case of CC allocation should be supported by UE if the UE indicates either of “C only” or “both” by the related UE capability. As mentioned in section 2.1, since it is mandatory to support non-contiguous for interBandContiguousMRDC, “C only” is not described in the column for the capability.
 The proposed interpretation is based on the following assumption:
· If UE supports the case where one of LTE carriers is contiguous with one of NR carriers, UE needs to indicate contiguous EN-DC capability.

· If UE supports the case where one of LTE carriers is non-contiguous with one of NR carriers, UE needs to indicate non-contiguous EN-DC capability.

· If UE supports above both cases, UE needs to indicate both contiguous and non-contiguous EN-DC capability. 
We think this interpretation should be applied to also UL cases, but we are open for UL cases if some issues are identified. 
Table 2.2.2-1: Proposed interpretation of intraBandENDC-Support and interBandContiguousMRDC
	Case
	Allocation supported by UE
	Interpretation (Capability setting)

	
	Num. of LTE CC
	Num. of NR CC
	CC allocation
	Band combination

(band number is # as an example)
	IntraBandENDC-support
	interBandContiguousMRDC

	
	
	
	
	LTE
	NR
	C
only
	NC

only
	Both
	NC

only
	Both

	A
	1
	1
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	#A
	n#A
	X
	
	X
	
	X

	B
	1
	1
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	#A
	n#A
	
	X
	X
	X
	X

	C
	2
	1
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	#C
	n#A
	X
	
	X
	
	X

	D
	2
	1
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	X
	X
	X
	X

	E
	2
	1
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	X
	
	X

	F
	2
	1
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	X
	X
	X
	X

	G
	1
	2
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	#A
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	H
	1
	2
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	#A
	n#C
	
	X
	X
	X
	X

	I
	1
	2
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	J
	1
	2
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Based on the proposed interpretation, we describe here some answers to the issues described in WF [2]:
· Issue: In TS 38.306, it is specified: An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.

· A: It depends the capability UE supports. It is valid if UE indicates contiguous only capability. But if UE indicates both contiguous and non-contiguous capability, intra-band non-contiguous band combination should be considered to be a fallback band combination of an intra-band contiguous band combination.
· Issue: If UE indicate intrabandENDC-support as non-contiguous with LTE CA_48A-48A and NR ban n48A, does UE support both DC_48A_(n)48AA and DC_48A-48A_n48A? If not, how to distinguish DC_48A_(n)48AA and DC_48A-48A_n48A capability.

· A: These are case E and F in table 2.2.2-1, so in this case, only DC_48A-48A_n48A is supported. If UE indicates both contiguous and non-contiguous capability, both DC_48A_(n)48AA and DC_48A-48A_n48A are supported.
· Issue: If UE indicate intrabandENDC-support for both contiguous and non-contiguous together, does UE support all mixed case of contiguous and non-contiguous like DC_48A_(n)48AA?

· A: Yes.
· Issue: How to deal with the issue:  there are several intra-band EN-DC parts with different support of contiguous/non-contiguous carriers.

· E.g. For DC_(n)48CA case, DL configuration could fall back to non-contiguous DC_48A-n48A,  if UE indicate support IntraBandENDC-Support as both(contiguous and non-contiguous), gNB could configure DC_48C_n48A to the UE, while UE dose not support in fact.
· A: (We may miss something, but) If UE indicates both contiguous and non-contiguous capability, UE should support both DC_(n)48CA and DC_48C_n48A.
· Issue: If Separately UL and DL indication on intraBandENDC-Support is needed, how to deal with Rel-15 signaling

· A: We think the proposed interpretation should be applied to also UL cases, so separately UL and DL indication is not needed in our understanding. But we are open for UL cases if some issues are identified. 

· Issue: Can we Add limitation to solve the UL and DL ambiguity that: only both DL and UL including its fallback are contiguous, then the combination is contiguous. Otherwise, the combination is non-contiguous.

· Former part is the same with the proposed interpretation. For latter parts, if all LTE carriers and all NR carriers are non-contiguous, UE can indicate non-contiguous only, but if one of LTE carriers is contiguous with one of NR carriers and also one of LTE carriers is non-contiguous with one of NR carriers, UE should indicate both contiguous and non-contiguous capability.

· Issue: Can we Add limitation to solve the UL and DL ambiguity that: For intra-band ENDC band combinations more than 2 CCs, if IntraBandENDC-Support indicated with default value(contiguous), only intra-band contiguous EN-DC UL configuration is allowed to configure to the UE.
· Yes.
Proposal 2: Apply the following interpretation for intra band contiguous and non-contiguous EN-DC related to intraBandENDC-Support and interBandContiguousMRDC capability:
· If UE supports the case where one of LTE carriers is contiguous with one of NR carriers, UE needs to indicate contiguous EN-DC capability.

· If UE supports the case where one of LTE carriers is non-contiguous with one of NR carriers, UE needs to indicate non-contiguous EN-DC capability.

· If UE supports above both cases, UE needs to indicate both contiguous and non-contiguous EN-DC capability. 

· The interpretation should be applied to both UL and DL.

· Applicability to UL parts can be revisited if some issues are identified.
3 Conclusion
Here we summarize our proposals:
Observation 1: interBandContiguousMRDC is a similar UE capability to intraBandENDC-Support but applies to intra band-basis inter band EN-DC such as DC_42_n77 and DC_42_n78. The difference between these capabilities is that supportiveness of non-contiguous is mandatory for interBandContiguousMRDC.
Proposal 1: Agree CR (R4-2108803) [6] to correct the description of NOTE4 in Table 5.5B.4.1-1 in TS 38.101-3 based on the previous agreements.
NOTE: The clarification is a different issue from the interpretation issue we discussed in [2] and also in section 2.2 in this paper. The CR should be agreed separately from the interpretation issue to proceed with the discussion in UE demod session.
Proposal 2: Apply the following interpretation for intra band contiguous and non-contiguous EN-DC related to intraBandENDC-Support and interBandContiguousMRDC capability:

· If UE supports the case where one of LTE carriers is contiguous with one of NR carriers, UE needs to indicate contiguous EN-DC capability.

· If UE supports the case where one of LTE carriers is non-contiguous with one of NR carriers, UE needs to indicate non-contiguous EN-DC capability.

· If UE supports above both cases, UE needs to indicate both contiguous and non-contiguous EN-DC capability. 

· The interpretation should be applied to both UL and DL.

· Applicability to UL parts can be revisited if some issues are identified.
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® RAN4 decide on the option in next meeting:

* Option 1: For intra -band ENDC, If LTE sub block is contiguous with NR sub block, it is contiguous EN  -DC. Otherwise, it is

non-contiguous. (If the channel spacing between LTE carrier and adjacent NR carrier are contiguous, ie., the channel spacing
is equal to or less than the nominal channel spacing of EN' -DC channel spacing specified in TS 38.101-3)

Eg downlink DC_484_(n)4344 is an intraband contiguous EN-DC bandcombination

- Option 2: The entire LTE and NR spectrum are contiguous, i, all carriers are contiguously spaced. In other word, all the
adjacent carriers including intra LTE carriers and intra NR carriers are contiguously ~spaced

E.g downlink DC_484_(w)4344 s an intraband nowcontiguous EN-DC band combination
® Following issues can be considered on how to deal with the options:

- InTS38306, it is specified: An intra-band nor-contiguous band combination is not considered to be afallback band combination of an intra-
band contiguous band combination

+ IfUEindicate intrabandENDC-support as noncontiguous with LTE CA_48A -48A and NR ban nd8A, does UE support both
DC_48A_(n}48AA and DC_48A -48A_n48A? Ifnot, how to distinguish DC_48A_(n)48AA and DC_48A -48A_nd8A capability

- IfUEindicate intrabandENDC-support for both contiguous and noncontiguous together, does UE support all mised case of contiguous and
non-contiguous like DC_48A _(n)48AA?
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