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1
Introduction
In this contribution, and update to [1], we discuss additional signaling needed for a BS to allow more than one operating band per cell to handle extended bands such as the E850 or E1900, and to be able to create harmonized bands for which the type approval effort can be reduced. A resolution is presented in a text proposal for TR 37.806, but can be used for any operating band. The required changes in SIB1 and SIB2 are shown.
2
Background
In its system information, a BS can only signal the support of one operating band per cell. In specifying extended bands that cover legacy operating bands, there are two general problems associated with this (Band 26 used as a specific example):
1. a Band 26 UE roaming into a Band 5/18/19 network
a. requiring a Band 26 UE to be certified for Band 5, 18 and 19 operation to circulate globally. This implies a significant type approval effort.
2. the support of Band 5/18/19 UEs on a Band 26 network

a. allowing roaming of UEs supporting subtending bands 5/18/19
b. keeping track of band capabilities so that a Band 5/18/19 UE is not assigned channels in the extended part
The items above are relevant for any extended band; for E1900, Band 5/18/19 and Band 26 can be replaced by Band 2 and Band 25, respectively. To resolve this, we propose to append additional fields to the SIB1 message and SIB2 information element in Rel-10 RRC signaling. The appended fields carry the information about the harmonized band, e.g. Band 26, while the existing field (the frequency band indicator in SIB1) carries information about the legacy band, e.g. Band 5. 
The resolution is described in more detail in the text proposal below, but first we show the necessary changes in SIB1 and SIB2 with change bars, see Figures 1 and 2.
–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





BIT STRING (SIZE (27))
OPTIONAL
-- Need OR


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




INTEGER (1..64),


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},

systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v10xy-IEs




OPTIONAL
}
SystemInformationBlockType1-v10xy-IEs ::=
SEQUENCE {


equivalentFreqBandIndicators-r10





SEQUENCE (SIZE (1..maxFFS) OF INTEGER (1..64)


OPTIONAL,
-- Need OR


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, spare7, spare6, spare5,











spare4, spare3, spare2, spare1, ...}

-- ASN1STOP

Figure 1: necessary changes to SIB1.
–
SystemInformationBlockType2

The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.

NOTE:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

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,

...,

equivalentFreqInfo-r10



SEQUENCE (SIZE (1..maxFFS)) OF ARFCN-ValueEUTRA 
OPTIONAL
-- Need OR
}

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

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

Figure 2: the changes needed in SIB2.
3
Proposal

We propose to include the text below into TR 36.807. 
References

1.     R4-111214, “TP for TR 37.806: operating band signaling and support of legacy bands”, Ericsson, ST-Ericsson

TEXT PROPOSAL:

<start of text proposal>

5.3.4
Requirements for UE(s) roaming into legacy bands in the 814-849/859-894 MHz range

Band 5 will be extended by 10 MHz with a view to cover Band 5, 18 and 19 in a single duplexer to harmonize existing bands and to increase the amount of available spectrum in certain regions. A UE supporting the upper range of E850 band should be able to roam into these legacy bands and meet the Band 5, 18 and 19 minimum requirements. Handling of band support signaled in the UE capability with regard to regulatory requirements and potential modifications to some RF requirements for legacy bands supported by the wider E850 band have to be considered. These are not new problems: many UE(s) supporting the obsolete Band 6 are implemented by (wider) Band 5 duplexers. 

5.3.4.1
Handling of band support in UE radio capability signaling

In this sub-clause we discuss the BS system information and the UE capability signaling needed to allow a Band 5, Band 18 or Band 19 UE into an 814-849/859-894 MHz (Band 26) network and the converse.
In its system information, a BS can only signal the support of one operating band per cell. In specifying extended bands that cover legacy operating bands such as the E850 upper sub-band (Band 26), there are two general problems associated with this:

1. a Band 26 UE roaming into a Band 5/18/19 network
a. requiring a Band 26 UE to be certified for Band 5, 18 and 19 operation to circulate globally. This implies a significant type approval effort
2. the support of Band 5/18/19 UEs on a Band 26 network
a. allowing roaming of UEs supporting subtending bands 5/18/19
b. keeping track of band capabilities so that a Band 5/18/19 UE is not assigned channels in the extended part

The items above are relevant for any extended band, and can be resolved from Rel-10 onwards by appending additional fields to the SIB1 message and the SIB2 information element in RRC signaling. The appended fields in SIB1 and SIB2 carry the information about the harmonized band e.g. Band 26, while the existing field carries information about the legacy band e.g. band 5. 
The new field in SIB1 could be labeled equivalentFreqBandIndicator, for example, providing allowed band numbers in addition to that signaled in the existing field FreqBandIndicator. The corresponding optional information about uplink frequencies for additional bands would be contained in a field equivalentFreqInfo in SIB2. The information contained in additionalSpectrumEmission of the FreqInfo field in SIB2 on additional spurious emission requirements must be read by all UE(s) allowed on the network regardless of bands supported. 
Considering the items above in turn, we note that 
1a.
for a Band 26 UE implemented in earlier release roaming into existing Band 5/18/19 Rel-9 network, then the Band 26 UE needs to signal support of Band 5, Band 18 and Band 19 in its band capability. The UL EARFCN derived are then based on the Band 5/18/19 since the Band 26 can read the BCCH and is capable of supporting the legacy bands, but needs to be type approved for these.

1b. for a Band 26 Rel-10 UE roaming into a Rel-10 Band 5/18/19/26 network, the appended fields can be understood and Band 26 is allowed even if not type approved for all the legacy bands.
2a. for a Band 5/18/19 UE implemented in earlier release (can’t read appended fields) camping on a Band 26 Rel-10 network, then the legacy band number is signaled  in the FreqBandIndicator for cells deployed in the legacy portion of Band 26. For legacy Band 5 UE(s) in a Band 26 network (will be Rel-10), for example, Band 5 is signaled in the frequency band indicator in the Band 5 portion, and Band 26 is indicated in the appended equivalent band indicator field. The Band 5 Rel-9 terminal would not understand Band 26 if signaled in the frequency band indicator, whereas the Band 26 UE can read the equivalent frequency band indicator in SIB1. A Band 26 UE implemented in an earlier release needs to indicate that it supports Band 5 when camping in the Band 5 portion of Band 26. For a carrier in the extension part not overlapping with Band 5, Band 26 can be indicated in the existing frequency band indicator, which would not allow legacy Band 5 UE(s) into the extension part. 
2b. by the provisions in 2a, a Rel-9 UE supporting Band 5 would be allowed in the Band 26 network without type approval for Band 26. Band 18 and 19 UE(s) implemented in Rel-9 needs to support roaming in Band 5. 

2c. for a Band 5/18/19 Rel-10 camping on Band 26 Rel-10 network, the appended fields are understood and no need to for type approval for all bands.
The above is also applicable to other extended bands. The necessary changes to SIB1 and SIB2 are shown in Figures 5.3.4.1-1 and 5.3.4.1-2, respectively. The number of equivalent band is denoted maxFFS.
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





BIT STRING (SIZE (27))
OPTIONAL
-- Need OR


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




INTEGER (1..64),


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},

systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v10xy-IEs




OPTIONAL
}
SystemInformationBlockType1-v10xy-IEs ::=
SEQUENCE {


equivalentFreqBandIndicators-r10





SEQUENCE (SIZE (1..maxFFS) OF INTEGER (1..64)


OPTIONAL,
-- Need OR


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, spare7, spare6, spare5,











spare4, spare3, spare2, spare1, ...}

-- ASN1STOP

Figure 5.3.4.1-1: necessary changes to SIB1.
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,

...,


equivalentFreqInfo-r10



SEQUENCE (SIZE (1..maxFFS)) OF ARFCN-ValueEUTRA 
OPTIONAL
-- Need OR
}

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

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

Figure 5.3.4.1-2: the changes needed in SIB2.

5.3.4.2
UE receiver requirements: out-of-band blocking

Next we consider required changes of the out-of-band blocking (OOB) performance for UE(s) operating in legacy bands and equipped with the wider duplexer for 814-849/859-894 MHz (E850). 

<end of text proposal>
























































































































































































































































































































































































































































































