3GPP TSG-RAN WG4 Meeting #92         













     R4-1908736
Ljubljana, Slovenia, 26th – 30th August 2019
Title: 




UE RF requirements analysis for variable duplex
Source: 
Huawei, HiSilicon, Vodafone, Orange
Agenda item:
10.25.1
Document for:
Discussion
1. Introduction

The Variable Duplex work item has been approved at RAN#84 in [1], targeting completion at the end of 2019 in RAN#86 for both core and performance parts. 
These are the Work Item objectives to specify the followings for variable duplex FDD in RAN4: 

	1) For new frequency bands specified as standalone bands and as part of EN-DC operation that include spectrum designated for SDL licensed operation, identify how to enable in 3GPP specifications core RAN4 requirements for the following configuration aspects:

a) The operating duplex mode shall be “Variable duplex FDD”, given that the uplink and downlink blocks may have been licensed independently and shall be operable simultaneously by the UE.

b) Uplink sharing operation of the NR uplink carrier with an LTE uplink carrier

i) from network perspective in case of standalone operation

ii) from UE perspective (ULSUP-TDM and ULSUP-FDM) in case of EN-DC operation. 

c) Base station RF requirements shall take into account the presence of an additional downlink LTE carrier, given that the uplink may be operating on a licensed band where downlink is used by other RATs.

2) Subsequently, specify RF requirements for the following new frequency bands that include spectrum designated for SDL licensed operation in Europe, with Release independence from Rel-15:

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

Also identify and specify the set of UL and DL channel bandwidths that are allowed to be simultaneously operated by the UE.

The individual EN-DC band-combinations corresponding to the above bands, to which the new core requirements will be applied, will be progressed as part of the EN-DC band combinations Release 16 basket WI, and also have Release independence from Rel-15.




This contribution presents the discussion on the UE requirements for variable duplex FDD bands. The enhancement of the UE requirements for the variable duplex FDD bands is the TX-RX separation since the variable duplex bands may have independently licensed UL and DL frequencies.
2. Discussion
Variable Duplex FDD
One of the WI objectives is to take into account independently licensed UL and DL spectrum when specifying the relevant requirements in RAN4. This requires specifying the new FDD bands variable duplex spacing. Among the new variable duplex FDD bands to be defined, in which the TX-RX separation may be different for different deployments/operators, minimum requirements are needed to facilitate the variable duplex. The figure below illustrates the minimum Tx-Rx separation required for each band.
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Figure 1 Minimum Tx-Rx Separation
Following such approach, a minimum TX-RX separation can be defined for all the new bands as given in the following table.
	NR Operating Band
	UL Frequency Range (MHz)
	DL Frequency Range (MHz)
	Minimum supported channel BW (MHz)
	Minimum TX-RX separation (MHz)

	n91
	832 – 862
	1427 - 1432
	5
	570

	n92
	832 - 862
	1432 - 1517
	5
	575

	n93
	880 - 915
	1427 - 1432
	5
	517

	n94
	880 - 915
	1432 - 1517
	5
	522


Proposal 1: For the variable duplex FDD bands to be introduced, NR UE is required to support DL and UL frequency ranges independently in any valid NR-ARFCN for the channel BWs across the band, provided that the minimum TX-RX separation are as follows:
· n91: 570MHz

· n92: 575MHz

· n93: 517MHz

· n94: 522MHz
Asymmetric Channel BW

Variable duplex FDD bands in the WI should support asymmetric channel BW operation since the operators’ spectrum holding in the UL band is typically less than that in the DL band for Bands n92 and n94, while typically more in Bands n91 and n93.
Proposal 2: Asymmetric channel BW operation should be supported with below combinations:
	NR Operating Band
	Channel BWs for UL (MHz)
	Channel BWs for DL (MHz)

	n91
	10
	5

	n92
	5
	10, 15, 20

	
	10
	15, 20

	n93
	10
	5

	n94
	5
	10, 15, 20

	
	10
	15, 20


3. Conclusion
This contribution presents the discussion on the UE requirements for variable duplex FDD bands with below proposals. 
Proposal 1: For the variable duplex FDD bands to be introduced, NR UE is required to support DL and UL frequency ranges independently in any valid NR-ARFCN for the channel BWs across the band provided that the minimum TX-RX separation are as follows,

· n91: 570MHz

· n92: 575MHz

· n93: 517MHz

· n94: 522MHz

Proposal 2: Asymmetric channel BW operation should be supported with below combinations:
	NR Operating Band
	Channel BWs for UL (MHz)
	Channel BWs for DL (MHz)

	n91
	10
	5

	n92
	5
	10, 15, 20

	
	10
	15, 20

	n93
	10
	5

	n94
	5
	10, 15, 20

	
	10
	15, 20
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