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1.	Introduction
The issue of ambiguity for intraBandENDC-Support have been discussed in RAN4 for long time and no agreements have been achieved so far. Currently the intra-band EN-DC contiguous capability is indicated by IE intraBandENDC-Support in TS 38.331. There are 3 statuses for this IE, i.e. {contiguous, non-contiguous, both} per band combination.

	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



The default value for IE intraBandENDC-Support is contiguous. If UE do not report anything, it means UE support contiguous EN-DC combination for both UL and DL. If UE report ‘non-contiguous’, it means UE support non-contiguous for both UL and DL. If UE report ‘both’, it means UE support both ‘contiguous’ and ‘non-contiguous’ such as configurations DC_48C_n48A and DC_(n)48CA are supported. However, in the current RAN2 spec the state does not distinguish contiguous per band combination per UL or per DL explicitly. This is the main dispute in current discussion. The following two cases are raised for the inconsistencies of intra-band EN-DC combinations in RAN#97-e meeting.
· Case 3: All CCs are contiguous in DL but neither carrier is contiguous to each other in UL, e.g., DL DC_(n)41AB with UL DC_41A_n41A:
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)41AB
DC_(n)41CA
DC_(n)41DA
	DC_41A_n41A

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	DC_48A_n48A


· Case 4: LTE and NR adjacent carriers are contiguous but carriers in LTE or NR are non-contiguous, it will has two kinds of UL ENDC configurations, e.g., DL DC_48A_(n)48AA with UL DC_(n)48AA, DL DC_48A_(n)48AA with UL DC_48A_n48A:
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_48A_(n)48AA
	DC_(n)48AA
DC_48A_n48A


Whether the Band combination is contiguous or non-contiguous is unclear if UL and DL configurations are different or if LTE and NR carriers are in mixed contiguous and non-contiguous configuration. No consensus was reached in RAN#97-e for the explanation on the confusion of IE intraBandENDC-Support in UE capability. In the summary of 97e-34-IntraBand-ENDC-Comb, a WF is suggested as below in [2].
· RAN tasks RAN4 and RAN2 to have more discussion in Q4 to check the inconsistency issue described in RP-222646 [1]. At least, two issues should be addressed.
· Whether configurations in Case 3 and Case 4 are valid from RAN4 and RAN2 point of view respectively.
· In the case of configuration in Case 3 and/or in case of configuration in Case 4 are(is) confirmed as valid, whether a solution is necessary in RAN2 to address the ambiguity issue for configurations on some intra-band EN-DC band combinations with more than 2 carriers from Rel-15.
In this paper, we intend to provide our considerations on the issue of IE intraBandENDC-Support in UE capability.
2. 	Discussion
First, let us have a look at the definition of “contiguous” and “non-contiguous”. In current RAN4 spec TS 38.101-1, there are the definitions on “contiguous” and “non-contiguous” as follows.Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.
Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.

Further when we look at the intra-band contiguous and non-contiguous configurations in TS 38.101-3, we notice that the E-UTRA band and the NR band are regarded as the “same operating band” since we call it “intra-band contiguous / non-contiguous EN-DC configurations”.
Table 5.5B.2-1: Intra-band contiguous EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed


	DC_(n)48AA5
	DC_(n)48AA6
	Yes6

	DC_(n)48CA5
	DC_(n)48AA6
DC_48A_n48A6
	Yes6

	DC_(n)48DA5
	DC_(n)48AA6
DC_48A_n48A6
	Yes6



Table 5.5B.3-1: Intra-band non-contiguous EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed


	DC_48A_n48A3
	DC_48A_n48A5
	Yes5

	DC_48A-48A_n48A3
	DC_48A_n48A5
	Yes5

	DC_48C_n48A3
	DC_48A_n48A5
	Yes5

	DC_48D_n48A3
	DC_48A_n48A5
	Yes5



However, if we look at the inter-band EN-DC configurations in TS 38.101-3, the E-UTRA band and NR band with the same band number are regarded as “different operating bands”.
Table 5.5B.4.2-1: Inter-band EN-DC configurations within FR1 (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_1A-3A_n3A
	DC_1A_n3A
DC_3A_n3A2

	DC_1A-(n)3AA
	DC_1A_n3A



Observation 1:	Whether the E-UTRA band or NR band with the same band number are regarded as the same band, it has different understanding for EN-DC intra-band configuration and EN-DC inter-band configuration in current RAN4 spec.
Proposal 1:	A note to inform that “intra-band” EN-DC configurations are considered as the same frequency spectrum in E-UTRA and NR band which should be added to TS 38.101-3.
When we further look at the above Table 5.5B.2-1 for Intra-band contiguous EN-DC configurations and Table 5.5B.3-1 for Intra-band non-contiguous EN-DC configurations, it can be seen that the EN-DC configurations are only categoried by DL in RAN4.
Observation 2:	The aspects of contiguous or non-contiguous EN-DC configurations are currently only categorized by DL in RAN4.
Regarding to the intra-band EN-DC configurations, the following table summarizes the current situation from UL/DL and RAN2/4 aspects.
	Scenarios
	DL
	UL
	Category
	Validity

	
	
	
	RAN4’ view
	RAN2’ view
	

	(a)
	Contiguous
	Contiguous
	Contiguous
	Contiguous
	Y

	(b)
	
	Non-contiguous
	Contiguous
	Non-contiguous
	Need further confirm from operator?

	(c)
	
	Both
	Contiguous
	Non-contiguous
	Need further confirm from operator?

	(d)
	Non-contiguous
	Contiguous
	Non-contiguous
	Non-contiguous
	Y?

	(e)
	
	Non-contiguous
	Non-contiguous
	Non-contiguous
	Y

	(f)
	
	Both
	Non-contiguous
	Non-contiguous
	Y?



From the point view of fallback rule of a band combination, when the UE with the higher-order combination signals to the network its higher-order capability, then all the lower order combinations are also be expected to be supported by the UE by default. However, for case (b) and (c) in the above table, it means a higher-order contiguous combination need to have the ability to fallback to the lower-order non-contiguous combination which has no guarantee from the view of UE RF requirements. For case (d) and (f), it seems to be validated from the view of fallback rule and the category from RAN4 and RAN2 are the same. Case (a) and (e) are the normal case for intra-band ENDC combinations, and no confusion exists.
[bookmark: _GoBack]Observation 3:	The main confusion of intra-band contiguous or non-contiguous EN-DC configurations comes from the scenarios (b) and (c) which need to be further confirmed from the operators.
Proposal 2:	Further confirmation of the requirements from the operator with the scenarios of DL contiguous and UL Non-contiguous (or UL both) is recommended. If no such requirements, then no ambiguity any more, otherwise, further distinguish the continuousness from UL and DL may be required.

3. 	Conclusion
In this paper, we discuss the issue of intra-band ENDC combination ambiguities. The following observations and proposals are proposed.
Observation 1:	Whether the E-UTRA band or NR band with the same band number are regarded as the same band, it has different understanding for EN-DC intra-band configuration and EN-DC inter-band configuration in current RAN4 spec.
Proposal 1:	A note to inform that “intra-band” EN-DC configurations are considered as the same frequency spectrum in E-UTRA and NR band which should be added to TS 38.101-3.
Observation 2:	The aspects of contiguous or non-contiguous EN-DC configurations are currently only categorized by DL in RAN4.
Observation 3:	The main confusion of intra-band contiguous or non-contiguous EN-DC configurations comes from the scenarios (b) and (c) which need to be further confirmed from the operators.
Proposal 2:	Further confirmation of the requirements from the operator with the scenarios of DL contiguous and UL Non-contiguous (or UL both) is recommended. If no such requirements, then no ambiguity any more, otherwise, further distinguish the continuousness from UL and DL may be required.
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SEQUENCE {«

singleUL-Transmission ENUMERATED
dynamicPowersSharingENDC ENUMERATED
tdm-Pattern ENUMERATED
ul-SharingEUTRA-NR ENUMERATED
ul-SwitchingTimeEUTRA-NR ENUMERATED
simultaneousRxTxInterBandENDC ENUMERATED
asyncIntraBandENDC ENUMERATED
e

[

dualPA-Architecture ENUMERATED
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{supported}
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{supported}

{supported}

OPTIONAL, ¢
OPTIONAL, ¢
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OPTIONAL, ¢
OPTIONAL, ¢
OPTIONAL, ¢

OPTIONAL, ¢

ul-TimingAlignmentEUTRA-NR ENUMERATED
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