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1. Introduction
This paper explains the motivation, necessary changes and RF impact to support asymmetric UL15 MHz/DL 35 MHz for n66. This paper also provided the proposed changes to 38.101.
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Motivation
The ability to fully utilize the maximum licensed uplink and downlink bandwidth that an operator’s owned is crucial to ensure a competitive end to end service quality. n66 is one of the main bands for DISH. However, as per today’s specification, the asymmetric UL/DL bandwidth combination of UL15/DL35 MHz cannot be utilized because it is not supported in the standards. 
Specification status
The following is the status of specification for n66, per 38.101-1 ver. 18.2.0:
a. n66 definition
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

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




b. The 15MHz and 35MHz CBW are defined for UL and DL
Table 5.3.5-1 Channel bandwidths for each NR band
	NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)
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c. The asymmetric UL and DL channel bandwidth combination for n66 does not have combination for UL15MHz/DL35MHz
Table 5.3.6-1: FDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n66
	5, 10
	20, 40
	0

	
	20
	40
	

	
	5, 10
	20, 25, 30, 40
	1

	
	20, 25, 30
	40
	



RF impact
The separation of Rx-Tx of n66 is 400 MHz according to 38.101 clause 5.4.4, hence no RF impact is foreseen.
Based on the analysis above, it is proposed to add asymmetric UL 15 MHz/ DL 35 MHz to n66. 
	Proposal 1: RAN4 to agree to add asymmetric UL 15 MHz/ DL 35 MHz for n66
RAN4 specification works related to this proposal
The specification works related to n66, i.e., asymmetric channel bandwidth for n66, additional bandwidth support, are as follows:
· n66 asymmetric bandwidth: 
Agreed in R4-1805444 (DISH Network), Rel-15 WI: NR_newRAT
· adding 25 MHz, 30 MHz channel bandwidth:
Agreed in R4-2002851 (Huawei, HiSilicon), Rel-16 WI: NR_n66_BW
· adding 35 MHz, 45 MHz channel bandwidth:
Agreed in R4-2115101 (Skyworks), Rel-17 WI: NR_FR1_35MHz_45MHz_BW
This proposal builds on the specification works from Rel-15 up to the present release. The affected feature is isolated to operation with asymmetric channel bandwidth for n66. Therefore, we think it is appropriate to treat this proposal as TEI18.
The content of CR for the necessary changes is included below for discussion purpose.
3. Conclusion
The motivation, necessary changes and RF impact to support asymmetric UL15 MHz/DL 35 MHz for n66 were explained.
The following is proposed: 
RAN4 to agree to add asymmetric UL 15 MHz/ DL 35 MHz for n66
[bookmark: _GoBack]The content of CR for the necessary changes is included below for discussion purpose.
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--- Start of changes ---
Unaffected parts ommited
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The UE channel bandwidth can be asymmetric in downlink and uplink. In asymmetric channel bandwidth operation, the narrower carrier shall be confined within the frequency range of the wider channel bandwidth.
In FDD, the confinement is defined as a maximum deviation to the Tx-Rx carrier center frequency separation (defined in table 5.4.4-1) as following:
ΔFTX-RX = | (BWDL – BWUL)/2 |
The operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-1.
Table 5.3.6-1: FDD asymmetric UL and DL channel bandwidth combinations
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	n8
	20
	35
	0

	
	10, 15, 20
	25, 35
	1

	n24
	10
	5
	0

	n25
	40
	45
	0

	n26
	20
	25, 30
	0

	n66
	5, 10
	20, 40
	0

	
	20
	40
	

	
	5, 10
	20, 25, 30, 40
	1

	
	20, 25, 30
	40
	

	
	5, 10, 15
	20, 25, 30, 35, 40
	2

	
	20, 25, 30
	40
	

	n70
	5, 10
	15
	0

	
	5, 10, 15
	20, 25
	

	n71
	5
	10
	0

	
	10
	15
	

	
	15
	20
	

	
	5
	10
	1

	
	10
	15
	

	
	15
	20
	

	
	20
	35
	

	
	20
	25, 30, 35
	2

	n911
	10
	5
	0

	n921
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	n931
	10
	5
	0

	n941
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	n105
	20
	25, 30, 35
	0

	NOTE 1:	The assignment of the paired UL and DL channels are subject to a TX-RX separation as specified in clause 5.4.4.
NOTE 2:	As indicated in TS38.306 [15], it is mandatory for UEs to support asymmetric channel BCS0 if there is an asymmetric BCS0 defined for the band.
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