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Introduction
The new WID on NR FDD bands with variable duplex was approved in RAN#84 in [1] to specify the following new NR FDD frequency bands for Europe in release independent manner from the Rel-15 onwards:
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
In this contribution we initiate discussion on RAN4 requirements for these new NR FDD frequency bands.
Discussion
In this section we discuss requirement aspects like channel bandwidth, subcarrier spacings and variable duplex operations for the new FDD bands to be specified under the new work item in [1]. We also discuss UE capability aspects related to these new bands.
Channel Bandwidths and Subcarrier spacings:
As the DL frequencies of these new NR FDD bands may be licensed independently from the UL frequencies, some level of variable duplex operations are needed for these new FDD bands. The DL frequencies of the new FDD bands are exactly the same frequencies as the existing SDL bands n75 and n76. The UL frequencies of the new FDD bands are exactly the same as the UL frequencies of the existing FDD bands n8 and n20. Therefore, possible channel bandwidths and subcarrier spacings for the DL signals on these new FDD bands could be assumed to be the same as the ones for the existing NR SDL bands n75 and n76 or their subsets. Similarly, for the UL signals the channel bandwidth and subcarrier options could be assumed be the same as the ones of n8 and n20 or their subsets. In Table 1 below we listed the existing channel bandwidths (CBW) and subcarrier spacing (SCS) for the NR bands n75, n76, n8 and n20.
[bookmark: _Ref12455864]Table 1: UE channel bandwidths and SCS for n75, n76, n8 and n20
	
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n75 
(1432 MHz – 1517 MHz)
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n76
(1427 MHz – 1432 MHz)
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n8
(UL: 880 MHz – 915 MHz)
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n20
(UL: 832 MHz – 862 MHz)
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	



From the table above we can see that channel bandwidth and subcarrier spacing options do not fully match between the DL and UL frequencies. 
It is our understanding that the current RAN1 and RAN2 specifications allow DL and UL to have different channel bandwidths for FDD bands. Also, RAN4 has already defined asymmetric channel bandwidth support for the NR FDD bands n66, n70 and n71. However, it is also our understanding that RAN1 has agreed and assumed that DL and UL signals of a FDD band would have the same subcarrier spacing. This is also indicated in the latest RAN1 UE feature list in [3].
In the following table we have combined what channel bandwidth and subcarrier spacings would be supported for the DL or UL of these new bands if the current CBW and SCS were direcly copied from the existing bands..  ‘YES’ in the table indicates that both DL and UL support the given CBW and SCS and ‘DL’ or ‘UL’ is used when only DL or UL support the given CBW and SCS.
Table 2: Combined UE channel bandwidths and SCSs for the new FDD bands based on the n75, n76, n8 and n20 CBW and SCS support.
	
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	Band nA: 1427 – 1432 MHz DL / 832 – 862 MHz UL 
	15
	Yes
	UL
	UL
	UL
	
	
	
	
	
	
	
	

	
	30
	
	UL
	UL
	UL
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	Band nB: 1432 – 1517 MHz DL / 832 – 862 MHz UL

	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	DL
	DL
	DL
	
	
	
	
	
	
	
	

	Band nC: 1427 – 1432 MHz DL / 880 – 915 MHz UL 
	15
	Yes
	UL
	UL
	UL
	
	
	
	
	
	
	
	

	
	30
	
	UL
	UL
	UL
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	Band nD: 1432 – 1517 MHz DL / 880 – 915 MHz UL

	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	DL
	DL
	DL
	
	
	
	
	
	
	
	



After excluding different SCS cases based on the earlier RAN1 agreement for Rel-15, the CBW and SCS table for the new FDD bands looks as follows:
[bookmark: _Ref12867286]Table 3: CBWs and SCSs for the new FDD bands when considering the RAN1 SCS agreements for Rel-15
	
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	Band nA: 1427 – 1432 MHz DL / 832 – 862 MHz UL 
	15
	Yes
	UL
	UL
	UL
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	Band nB: 1432 – 1517 MHz DL / 832 – 862 MHz UL

	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	Band nC: 1427 – 1432 MHz DL / 880 – 915 MHz UL 
	15
	Yes
	UL
	UL
	UL
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	Band nD: 1432 – 1517 MHz DL / 880 – 915 MHz UL

	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	



The remaining open item to decide for the bands ‘nA’ and ‘nC’ is whether possible UL CBW options can be wider than the CBW of DL i.e. if the yellow highlight UL CBWs should be supported for the new FDD bands. In the current asymmetric CBW cases DL has always wider CBW options than UL. 
Proposal 1:
a) Confirm channel bandswidths and SCSs marked with ‘YES’ for the new FDD bands based on the Table 3 of this document
b) Decide if UL channel bandwidths marked with ‘UL’ should be supported for the new FDD bands

Variable Duplex Operations:
Since the DL and UL frequencies of these new NR FDD bands may be licensed independently from each other, some level of variable duplex operations are needed. Also it is important to ensure that the existing FDD bands n8 and 20, which are utilized for the UL of the new FDD bands, can be operated as currently planned. Thus, it should be possible to align UL carrier frequencies for the new and existing FDD bands. Once the channel bandwidth and subcarrier spacing options are decided for the new bands, it is possible to identify a set of duplex distances needed for each band.
UE Capabilities:
The objectives of the WID in [1] defines that the requirements are release independent from the Rel-15 onwards. The objectives also define that for these new FDD bands uplink sharing operation of the NR uplink carrier with an LTE uplink carrier should be made possible both from the network perspective (standalone operations) and from the UE perspective (ULSUP-TDM and ULSUP-FDM) in case of EN-DC operation. 
Considering that RAN2 has earlier requested clarifications on UE E-UTRA – NR carrier sharing related UE capabilities from RAN4 and RAN1 in [2], it would be beneficial to clarify to RAN2 that the following UE capability ‘ul-SharingEUTRA-NR’ is expected to be used also for NR FDD bands similar as for NR SUL bands. In the LS in [4] RAN1 has already confirmed that its Rel-15 specifications support UL sharing from the UE perspective for FDD bands.

	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



Proposal 2: Inform RAN2 that RAN4 assumes that the UE capability signalling ‘ul-SharingEUTRA-NR’ is used both for NR FDD and NR SUL bands in case of LTE – NR UL sharing from the UE perspective in EN-DC.
Conclusions
In this contribution we have discussed channel bandwidth, subcarrier spacings and variable duplex spacing for the following new NR FDD bands for Europe:
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
Based on our analyses we make the following proposal:
Proposal 1:
a) Confirm channel bandswidths and SCSs marked with ‘YES’ for the new FDD bands based on the Table 3 of this document
b) Decide if UL channel bandwidths marked with ‘UL’ should be supported for the new FDD bands

The contribution also discusses the ‘ul-SharingEUTRA-NR’ UE capability and proposes to inform RAN2 that this capability is also used for FDD bands.
Proposal 2: Inform RAN2 that RAN4 assumes that the UE capability signalling ‘ul-SharingEUTRA-NR’ is used both for NR FDD and NR SUL bands in case of LTE – NR UL sharing from the UE perspective in EN-DC.
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