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Summary

This contribution provides our views on the feasibility of specifying two duplex spacings in the AWS-3/4 band.
1
Introduction
A new SI of AWS-3/4 band plan for LTE was approved in the last RAN Plenary [1]. This potential band consists of 1695-1710MHz (15MHz) as UL and 1995-2020MHz (25MHz) as DL, which has asymmetric BW in UL and DL. The core objective of this SI is copied below.

Analyze the feasibility of specifying two duplex spacings in the band (1695-1710 MHz UL & 1995-2020 MHz DL) in order to provide deployment flexibility in protecting federal satellite receiver sites and addressing market license variations.  Identify duplex spacings depending on the outcome of the analysis  
RAN4 has not defined a LTE band which has asymmetric UL and DL bandwidths, and all existing LTE bands have single TX-RX duplex spacing except for the two DL only bands (Band 29 and Band 32). This contribution provides our views on the feasibility of specifying two duplex spacings in the AWS-3/4 band.
2
Discussion
The following figure shows the spectrum of this AWS-3/4 band. We will analyze the feasibility of two duplex spacings from the specification point of view and from the UE architecture point of view.
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Figure 2-1: Spectrum of AWS-3/4 band
2.1
Specification point of view

If UL (1695-1710MHz) is associated with the lower portion of DL (1995-2010MHz), the duplex spacing distance is 300MHz. If UL (1695-1710MHz) is associated with the upper portion of DL (2005-2020MHz), the duplex spacing distance is 310MHz. So, as an example, there are two possible duplex spacings, 300MHz and 310MHz.
In Table 5.7.4-1 of TS36.101 [2], default UE TX-RX frequency separation is defined for each band, and each existing band has only one duplex spacing. The sentence below Table 5.7.4-1 “The use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended to form part of a later release.” does not preclude more than one duplex spacing for a band. By adding a note to Table 5.7.4-1, as shown below, the second duplex spacing of 310MHz is possible in Section 5.7.4 of TS36.101.
Table 2-1 (Table 5.7.4-1 of TS36.101): Default UE TX-RX frequency separation

	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	…
	…

	30
	45 MHz

	31
	10 MHz

	AWS-3/4 band1
	300 MHz


Note 1: Additional TX-RX carrier center frequency separation for this band is 310MHz.
In TS36.331, the signalling support of additional duplex spacing is already available, which is shown below in SIB2. If this field is absent, the default TX-RX frequency separation is used. If the additional duplex spacing is explicitly passed in SIB2, the additional duplex spacing is used.
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,


...,


lateNonCriticalExtension

OCTET STRING (CONTAINING SystemInformationBlockType2-v8h0-IEs)





OPTIONAL,


[[
ssac-BarringForMMTEL-Voice-r9

AC-BarringConfig



OPTIONAL,
-- Need OP



ssac-BarringForMMTEL-Video-r9

AC-BarringConfig



OPTIONAL
-- Need OP


]],


[[
ac-BarringForCSFB-r10



AC-BarringConfig


OPTIONAL
-- Need OP


]],


[[
ac-BarringSkipForMMTELVoice-r12

ENUMERATED {true}


OPTIONAL,
 -- Need OP



ac-BarringSkipForMMTELVideo-r12

ENUMERATED {true}


OPTIONAL,
 -- Need OP



ac-BarringSkipForSMS-r12


ENUMERATED {true}


OPTIONAL,
 -- Need OP


ac-BarringPerPLMN-List-r12


AC-BarringPerPLMN-List-r12
OPTIONAL
-- Need OP

]]
}

SystemInformationBlockType2-v8h0-IEs ::=
SEQUENCE {


multiBandInfoList



SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission
OPTIONAL,
-- Need OR


nonCriticalExtension


SystemInformationBlockType2-v9e0-IEs
OPTIONAL

}

SystemInformationBlockType2-v9e0-IEs ::= SEQUENCE {


ul-CarrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

OPTIONAL,
-- Cond ul-FreqMax


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,












p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

AC-BarringPerPLMN-List-r12 ::= 

SEQUENCE (SIZE (1.. maxPLMN-r11)) OF AC-BarringPerPLMN-r12
AC-BarringPerPLMN-r12 ::=


SEQUENCE {


plmn-IdentityIndex-r12




INTEGER (1..maxPLMN-r11),

ac-BarringInfo-r12





SEQUENCE {


ac-BarringForEmergency-r12


BOOLEAN,



ac-BarringForMO-Signalling-r12

AC-BarringConfig
OPTIONAL,
-- Need OP



ac-BarringForMO-Data-r12


AC-BarringConfig
OPTIONAL
-- Need OP

}














OPTIONAL,
-- Need OP

ac-BarringSkipForMMTELVoice-r12

ENUMERATED {true}

OPTIONAL,
-- Need OP


ac-BarringSkipForMMTELVideo-r12

ENUMERATED {true}

OPTIONAL,
-- Need OP


ac-BarringSkipForSMS-r12


ENUMERATED {true}

OPTIONAL,
-- Need OP

ac-BarringForCSFB-r12



AC-BarringConfig

OPTIONAL,
-- Need OP

ssac-BarringForMMTEL-Voice-r12

AC-BarringConfig

OPTIONAL,
-- Need OP

ssac-BarringForMMTEL-Video-r12

AC-BarringConfig

OPTIONAL
-- Need OP
}

-- ASN1STOP

Therefore, from the specification point of view, it is possible to specify two duplex spacings for a single band.

2.2
UE architecture point of view

Even though there are two duplex spacings, one duplexer covers the whole DL spectrum. There is no need to modify the baseband, mixer, LO, PA, and RF front-end. Supporting the additional duplex spacing can be done by software, which provides tuning control to the RX LO.
3
Conclusion

This contribution provides our views on the feasibility of specifying two duplex spacings in the AWS-3/4 band. It is feasible to specify two duplex spacings in the AWS-3/4 band.
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