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1	Introduction
In RAN4#93 meeting, an LS on FDD band capability signalling for uplink sharing was sent to RAN2, in which RAN4 requested RAN2 to take the following RAN4 agreements into account in its work [1]:
· [bookmark: _Hlk34668290]RAN4#93 has agreed to use the UE capability signalling ‘ul-SharingEUTRA-NR’ for the NR FDD bands in addition to the NR SUL for indicating UE support for E-UTRA – NR UL sharing from the UE perspective from the Rel-15 onwards.
	ul-SharingEUTRA-NR
Indicates whether the UE supports EN-DC with EUTRA-NR coexistence in UL sharing via TDM only, FDM only, or both TDM and FDM from UE perspective as specified in TS 38.101-3 [4].
	BC
	No
	No
	FR1 only



In last RAN2 meeting, an email discussion regarding UL sharing for variable-duplex FDD bands is triggered and discussed as below [2]: 
[AT109e][052][R16 Other WISI] UL sharing for variable-duplex FDD bands (Nokia) 
	Scope: Treat documents above 
	CLOSED

[AT109e][052][R16 Other WISI] Postpone to next meeting (if still different interpretations of R4 agreement, send LS to R4 from next meeting)

It seems that companies’ views were not converged and this paper is to further provide the analysis based on RAN4 previous agreements. 
2	Discussion
2.1 ULSUP band combinations in RAN4
RAN#84 agreed in RP-191567 on new WID on NR FDD bands with variable duplex to specify the following new NR FDD frequency bands for Europe in release independent manner from the Rel-15 onwards, which are to address FDD bands with variable duplex only:
a)	Band nA: 1427 – 1432 MHz DL / 832 – 862 MHz UL (only for Local Area BS operation)
b)	Band nB: 1432 – 1517 MHz DL / 832 – 862 MHz UL
c)	Band nC: 1427 – 1432 MHz DL / 880 – 915 MHz UL (only for Local Area BS operation)
d)	Band nD: 1432 – 1517 MHz DL / 880 – 915 MHz UL
As per TS 38.101-1[4], RAN4 defined the above FDD bands in their specification, which correspond to NR operating band from n91 to n94 highlighted in green:
Table 5.2.1: NR operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high

	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n14
	788 MHz – 798 MHz
	758 MHz – 768 MHz
	FDD

	n18
	815 MHz – 830 MHz
	860 MHz – 875 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n29
	N/A
	717 MHz – 728 MHz
	SDL

	n303
	2305 MHz – 2315 MHz
	2350 MHz – 2360 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD1

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n65
	1920 MHz – 2010 MHz
	2110 MHz – 2200 MHz
	FDD4

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n86
	1710 MHz – 1780 MHz
	N/A
	SUL

	n89
	824 MHz – 849 MHz
	N/A
	SUL

	n90
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD5

	n91
	832 MHz – 862 MHz
	1427 MHz – 1432 MHz
	FDD9

	n92
	832 MHz – 862 MHz
	1432 MHz – 1517 MHz
	FDD9

	n93
	880 MHz – 915 MHz
	1427 MHz – 1432 MHz
	FDD9

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD9

	n958
	2010 MHz – 2025 MHz
	N/A
	SUL

	NOTE 1:	UE that complies with the NR Band n50 minimum requirements in this specification         shall also comply with the NR Band n51 minimum requirements.
NOTE 2:	UE that complies with the NR Band n75 minimum requirements in this specification         shall also comply with the NR Band n76 minimum requirements.
NOTE 3:	Uplink transmission is not allowed at this band for UE with external vehicle-mounted antennas.
NOTE 4:	A UE that complies with the NR Band n65 minimum requirements in this specification shall also comply with the NR Band n1 minimum requirements.
NOTE 5:	Unless otherwise stated, the applicability of requirements for Band n90 is in accordance with that for Band n41; a UE supporting Band n90 shall meet the requirements for Band n41.
NOTE 6:	A UE that supports NR Band n66 shall receive in the entire DL operating band.
NOTE 7:	A UE that supports NR Band n66 and CA operation in any CA band shall also comply with the minimum requirements specified for the DL CA configurations CA_n66B and CA_n66(2A) in the current version of the specification.
NOTE 8:	This band is applicable in China only.
NOTE 9: 	Variable duplex operation does not enable dynamic variable duplex configuration by the network, and is used such that DL and UL frequency ranges are supported independently in any valid frequency range for the band.



Observation 1:	 only new FDD bands with variable duplex are agreed and captured in RAN4 specification, which expressed as NR operation band n91~n94.
In addition, the following agreements are made as RAN4’s common understanding:
· “It is RAN4 understanding that RAN4 specification does not include any band combination with FDD bands with fixed duplex for ULSUP requirements”
Consequently RAN4 does not support ULSUP with fixed duplex FDD. 
Observation 2:	RAN4 does not support ULSUP with fixed duplex FDD.
The above is consistent with what RAN4 has agreed on the band combinations. The approved band combinations for UL sharing was introduced to 38.101-3 by RP-193097, uplink EN-DC configurations for ULSUP band combinations are all captured in RAN4 specification. New added band combinations supporting ULSUP are highlighted in the table below.
Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed

	DC_1A_n3A
DC_1C_n3A
	DC_1A_n3A
DC_1C_n3A
	DC_1_n3

	DC_1A_n5A
	DC_1A_n5A
	No

	DC_1A_n7A
DC_1A_n7B
	DC_1A_n7A
	No

	…

	...

	…


	DC_8A_n93A
	DC_8A_n93A_ULSUP-TDM
	N/A

	DC_8A_n94A
	DC_8A_n94A_ULSUP-TDM
	N/A

	…

	...

	…


	DC_20A_n91A
	DC_20A_n91A_ULSUP-TDM
	N/A

	DC_20A_n92A
	DC_20A_n92A_ULSUP-TDM
	N/A

	…
	...
	…



Observation 3:	 All band combinations supporting ULSUP are clearly defined in RAN4 and no band combination with fixed duplex FDD bands are defined.

2.2 ULSUP capability support in RAN2
RAN4 agrees to reuse the existing capability because the variable FDD bands are newly defined bands with new band numbers, and thus there is no backward compatibility issue since no legacy UE would report any of these new bands. In RAN2 specification, the UL sharing capability field description is defined as below:
	ul-SharingEUTRA-NR
Indicates whether the UE supports EN-DC with EUTRA-NR existence in UL sharing via TDM only, FDM only, or both TDM and FDM from UE perspective as specified in TS 38.101-3[X].


As per observation 3, obviously, if UE reports ul-SharingEUTRA-NR and supported operation band, it can be learnt whether the supported operation band is for ULSUP. In other words, the ul-SharingEUTRA-NR field description has already referred to the RAN4 specifications which clearly defined the bands supporting UL sharing. Therefore, there is no need to change the current RAN2 text of ul-SharingEUTRA-NR since the current text is already generic enough.
Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed

	DC_1A_n3A
DC_1C_n3A
	DC_1A_n3A
DC_1C_n3A
	DC_1_n3

	DC_1A_n5A
	DC_1A_n5A
	No

	DC_1A_n7A
DC_1A_n7B
	DC_1A_n7A
	No

	…

	...

	…


	DC_8A_n93A
	DC_8A_n93A_ULSUP-TDM
	N/A

	DC_8A_n94A
	DC_8A_n94A_ULSUP-TDM
	N/A

	…

	...

	…


	DC_20A_n91A
	DC_20A_n91A_ULSUP-TDM
	N/A

	DC_20A_n92A
	DC_20A_n92A_ULSUP-TDM
	N/A

	…
	...
	…



Proposal 1: There is no need to update the existing UE capability description for “ ul-SharingEUTRA-NR”.
3	Conclusions
In this contribution, we discussed the support of UL sharing for variable-duplex FDD bands, and we have the following observations and proposals: 
Observation 1:	 only new FDD bands with variable duplex are agreed and captured in RAN4 specification, which expressed as NR operation band n91~n94.
Observation 2:	RAN4 does not support ULSUP with fixed duplex FDD.
Observation 3:	 All band combinations supporting ULSUP are clearly defined in RAN4 and no band combination with fixed duplex FDD bands are defined.
Proposal 1: There is no need to update the existing UE capability description for “ ul-SharingEUTRA-NR”.
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