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1 Introduction
A new SI was approved at RAN#64[1] related with evaluation options how to use the new spectrum AWS3 allocated by the FCC. As discussed in last RAN4 meeting, option1 is simplest and face lest challenges in standard work due to fixed duplex spacing, while critical issue for option2 and 3 is variable duplex design and spectrum arrangement. In order to help narrow down band option, variable duplex design is further discussed in this contribution. 
2 Discussion
The candidate band options are 
1. 70+70 (1710-1780MHz / 2110- 2180MHz, fixed duplex)
2. 70+90 (1710 -1780MHz / 2110-2200MHz, variable duplex)
3. 85+90 (1695 -1780MHz / 2110-2200MHz, variable duplex)
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Figure.1 Spectrum allocation for AWS options
Obviously option1 is simplest and face lest challenge in standard work and just follow examples established in the band addition work for previous new operating band WI in RAN4, but it cannot support interoperability across most AWS-1/-3/-4 which may not be interested by operators. Reverse back to option2 and 3, compared to option1, option2 has one additional unpaired AWS-4 DL(2180-2200MHz) spectrum while option3 has one unpaired AWS-4 DL and unpaired AWS-3 UL (1695-1710MHz). Therefore, option 2 and 3 with variable duplex spacing have two possibilities.
A. Keep the default TX-RX Separations as for paired AWS-1 + paired AWS-4(1710-1780MHz / 2110-2180MHz), and unpaired AWS-4DL and unpaired AWS-3 UL are used as Scell for intra/inter-band CA, which as well as SDL/SUL usage.
B. Variable duplex design with any UL/DL spectrum allocation 
Possibility A notes that removes variable duplex design requirements for option2 and 3, which limits the deployment needs of stakeholders but alleviate the design difficulties. Possibility B has more freedom but exit several critical issues including variable duplex design and asymmetric UL/DL CCWI study in RAN4. 
Actually the signalling support for variable duplex spacing and unpaired UL/DL operating bands are already available in the current Release 8 LTE specification which mentioned in the former study[2]. In 36.331[3], the SystemInformationBlockType2(SIB2) includes ul-CarrierFreq and ul-Bandwidth filed. As if ul-CarrierFreq Filed is absent for FDD systems, the value determined from the default TX-RX frequency separation defined in TS36.101 applies, and if ul-Bandwidth filed is absent, the uplink bandwidth is equal to the downlink bandwidth. To enable variable spacing and unpaired UL/DL channel bandwidth, the UL carrier frequency and bandwidth could be explicitly defined.
SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=		SEQUENCE {
	ac-BarringInfo						SEQUENCE {
		ac-BarringForEmergency				BOOLEAN,
		ac-BarringForMO-Signalling			AC-BarringConfig				OPTIONAL,	-- Need OP
		ac-BarringForMO-Data				AC-BarringConfig				OPTIONAL	-- Need OP
	}																		OPTIONAL,	-- Need OP
	radioResourceConfigCommon			RadioResourceConfigCommonSIB,
	ue-TimersAndConstants				UE-TimersAndConstants,
	freqInfo							SEQUENCE {
		ul-CarrierFreq						ARFCN-ValueEUTRA				OPTIONAL,	-- Need OP
		ul-Bandwidth						ENUMERATED {n6, n15, n25, n50, n75, n100}
																			OPTIONAL,	-- Need OP
		additionalSpectrumEmission			AdditionalSpectrumEmission
	},
	mbsfn-SubframeConfigList			MBSFN-SubframeConfigList			OPTIONAL, 	-- Need OR
	timeAlignmentTimerCommon			TimeAlignmentTimer,
	...,
Compared to normal fixed duplex design, a tuning control for the RX and TX LO’s could be added in order to operate with different duplex spacing which be managed in software. And frequency tracking is required to be always maintained on the uplink so that the UE is synchronized with the base station. The limitation is that only a single duplex spacing can be supported at any given instant in time since a single duplex spacing is achieved until it is configured by SIB2 messaging. 
A critical challenge for operating band with variable duplex spacing is how to define the receiver requirements(i.e., REFSENS, adjacent channel selectivity, blocking, etc) because of variable uplink allocation. But for AWS band, obviously the duplex gap is as large as 330MHz for three candidate band options, thus self-interference is negligible, therefore the reception requirements are mainly dominate by the performance of receiver chain and interference from neighbouring bands, which depend on the location of the DL blocks. 
As discussed above, variable duplex implementation is valid and receiver requirements are the same both for option2 and 3. However, option3 has additional spectrum allocation requirement due to unpaired AWS-3 UL(1695-1710MHz). Beside the possibility that paired this spectrum with asymmetric DL spectrum for non-CA allocation, it is still exist that possibility that use it as “single uplink CC(SUC)” which integrate with other band. This possibility induces a 2UL/1DL scenario which still not supported in current specification. As agreement in last RAN4 meeting[4], the selected band plan must address various deployment needs of all the stakeholders of AWS bands, so if option3 is chosen as band option, thus it is essential to investigate this SUC usage which need addition work in others working groups to discuss this new issue and it leads to more time to finish band study work. Therefore based on this reason, option2 is proposed as band option rather than option3. As for how to deploy spectrum of option2 which choose possibility A or possibility B depend on stakeholders of AWS band requirements. 
Proposal: Option2 could be selected as band plan by making a trade-off between interoperability benefit and standard workload, and how to allocate spectrum depend on stakeholders of AWS bands requirements.
3 Conclusions
In this contribution, variable duplex design is discussed for the extended AWS band. As alternative spectrum deployment with variable duplex spacing and has more freedom, it is possible to design variable duplex by combined SIB2 and some RF software/hardware refinements. Whether this possibility or another one with fixed duplex design could be accepted is depend on stakeholders of AWS bands. So based on discussion we propose to choose option2 as band plan as described as below
Proposal: Option2 could be selected as band plan by making a trade-off between interoperability benefit and standard workload, and how to allocate spectrum depend on stakeholders of AWS bands requirements.
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