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1
Introduction
This work item (WI # 991042) is completed at RAN#102 meeting. Though it is a spectrum related work item, due to its novel characteristics in introducing new FDD band with variable duplex distances, we see the necessity of having this work item summary. Furthermore, this summary clarifies why band n76 was excluded from this work. 
In RAN #84 the work item in RP-191567 was approved and this led to the introduction of bands n91, n92, n93 and n94. These bands consist of the uplink frequency allocated to band n8 (880-915 MHz) or n20 (832-862 MHz), and, the downlink frequency of the Supplementary downlink (SDL) bands n75 (1432-1517 MHz) or n76 (1427-1432 MHz). These bands are useful for “idle mode load balancing” and enable the resources of the SDL band to be effectively utilized by mobiles when transmitting short bursts of data (i.e. when there is insufficient time to activate CA/dual connectivity).

Over the last few years, operators have acquired spectrum in band 28 (703-733 MHz), thus the objective of this work item is to add bands equivalent to n91-n94 for the joint use of the n28 uplink with the SDL n75. This work item allows the uplink and downlink of the introduced band to be from 2 different licensed spectrum blocks, and the new paired band is defined in the RF specifications as n109.

2
Description
At the beginning of this work item, it was proposed to add the following bands:
-
Band nA: 703 – 733 MHz UL / 1432 – 1517 MHz DL (DL n28, UL n75)
-
Band nB: 703 – 733 MHz UL / 1427 – 1432 MHz DL (DL n28, UL n76)
However, in the RAN4#107 meeting, it was agreed that CA_n28-n76 should be introduced first before starting the work on FDD band n28 UL/n76 DL. Therefore, the WID was modified to remove the FDD band of DL n28 & UL n76. However, the title of the WI was not changed to avoid introducing admin complexity. 

2.1 System parameters

System parameters for the new FDD band are defined in all the related RAN4 specifications including, operating bands, channel bandwidth, rasters, Tx-Rx separation, etc.

Operating bands and NR-ARFCN

Newly introduced variable duplex band have the same UL frequency part of n28 band and DL frequency part as in SDL band n75.

	n109
	703 MHz – 733 MHz
	1432 MHz – 1517 MHz
	FDD9


A note 9 is specified in the table that says “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”. 

Channel bandwidth

Since the frequency parts of the variable duplex FDD bands are acquired independently, asymmetric bandwidths must be introduced to accommodate most of the desired deployments. 
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)

	n1091
	5
	10, 15, 20, 25, 30, 40, 50

	
	10
	15, 20, 25, 30, 40, 1050

	
	15
	20, 25, 30, 40, 50

	
	20
	25, 30, 40, 50

	
	25
	30, 40, 50

	
	30
	40, 50

	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.


Hence other bandwidth configurations of the variable duplex FDD bands follow what was defined for the corresponding UL or DL bands that are consisted of.

Tx-Rx separation

It is worth noting that Tx-Rx separation is defined in a different way for the variable duplex bands since the default separation no longer applies with them. 

	NR Operating Band
	TX – RX 
carrier centre frequency
separation

	n109
	704 MHz - 809 MHz  (μ = 0)

709 MHz - 804 MHz  (μ = 1)

(NOTE 2)


Note 2 says that the range of Tx-Rx frequency separation given paired UL and DL channel bandwidths BWUL and BWDL is given by the respective lower and upper limit FDL_low – FUL_high + 0.5(BWDL + BWUL) and FDL_high – FUL_low – 0.5(BWDL + BWUL). The UL and DL channel bandwidth combinations specified in Table 5.3.5-1 and 5.3.6-1 depend on the subcarrier spacing configuration μ.
2.2 UE requirements

REFSENS and UL configurations

The new FDD n109 band is similar to the Bands n91, n92, n93 or n94 in that it associates and SUL band with the SDL Bands n75 and n76. This time with Band n28 as the UL and thus, results in a variable duplex operation. Most of time these combinations do not see any de-sense due to the large duplex gap. However, this time, a unique issue is present: the second harmonic of n28 UL overlaps with n75. Since the duplex is variable, the de-sense of the issue will depend on the UL and DL frequencies in operation and their CBW. Therefore, the following is the REFSENS for n109 band

	Operating band / SCS / Channel bandwidth / REFSENS

	                        Operating

 band
	SCS

kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	                          n10911
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) 
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) 
	

	NOTE 11:
Applies for DL channels for which channels edges are > 15 MHz away from 2xFUL at 15 kHz SCS and > 30 MHz away from 2xFUL at 30 kHz SCS. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths.


,where the UL configuration is always 5MHz 25RB for 15kHz SCS and 10MHz 24RB for 30kHz SCS:
	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	40
	50
	Duplex Mode

	n109
	15
	25
	Note 7
	Note 7
	Note 7
	Note 7
	Note 7
	Note 7
	Note 7
	FDD

	
	30
	
	24
	Note 7
	Note 7
	Note 7
	Note 7
	Note 7
	Note 7
	

	Note 7:      For this DL channel bandwidth, the UL configuration of 5MHz for 15kHz SCS and 10MHz for 30kHz shall be used.


2.3 BS requirements

In this work item, BS requirements span among a series of specifications such as 38.104, 38.141-1, 37.104, 37.105, 37.141, 37.145-1, 37.145-2, 36.104, 36.141, etc. Mainly coexistence requirements are defined in these specs. 

Additional spurious emission requirements

Respective requirements which correspond to BS spurious limits for co-existence with systems operating in the new variable duplex FDD bands are introduced in the mentioned spec, with maximum measured spurious levels and bandwidth configurations.

Out of band blocking requirements

Another set of Tx requirements is also defined with the similar manner as the above one. The requirements apply when co-location with other BS-s operating in the variable duplex FDD bands is observed.

Receiver response under co-location requirements

Receiver response requirements are defined in the mentioned specifications that the BS operating in the introduced bands should have the ability to block unwanted interband interferences from any other collocated BS.
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