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1 Introduction
Terminology for non-contiguous MSR was discussed in [1] [2] in previous RAN4 meeting. In this contribution, text proposal on terminology for non-contiguous MSR was provided.
2 Discussion
The scenario for Non-Contiguous MSR is that common RF components are transmitting multiple non-contiguous spectrum blocks per antenna port. Corresponding RF bandwidth for Non-Contiguous MSR can be understood as the bandwidth in which BS transmits and receives multiple non-contiguous spectrum blocks. It is noted that it is not conflicted with existing definitions of RF Bandwidth for contiguous MSR which is:

FC,high


Center frequency of the highest transmitted/received carrier.
FC,low


Center frequency of the lowest transmitted/received carrier.

Foffset, RAT

Frequency offset from FC,high to the upper RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific RAT. 

Upper RF bandwidth edge: The frequency at the upper edge of the RF bandwidth located at FBW RF,high = FC,high + Foffset, RAT. It is used as a frequency reference point for both transmitter and receiver requirements.

Lower RF bandwidth edge: The frequency at the lower edge of the RF bandwidth located at FBW RF,low = FC,low - Foffset, RAT. It is used as a frequency reference point for both transmitter and receiver requirements.

RF bandwidth, BWRF:
The RF bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously, BWRF = FBW RF,high – FBW RF,low. 
Maximum RF bandwidth, BWRF,max: The maximum value for BWRF supported by the BS within an operating band.
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Figure 1: RF bandwidth related symbols within the MSR specification
It is proposed to reuse the definitions of RF Bandwidth for Non-continuous MSR. The terminology is illustrated in Figure 1. For each sub-block, the channel spacing and frequency offset (Foffset, RAT) should be maintained to make it easy to reuse the current requirement and keep the consistency of specification. Correspondingly, the frequency offset (Foffset, RAT) shall also be defined in the sub-block, i.e. the frequency offset from the lowest and highest carriers of a sub-block to the block edges. For contiguous MSR, Upper (lower) RF bandwidth edge is used as a frequency reference point for RF requirements. For Non-contiguous MSR, due to the introduction of multiple spectrum blocks, it is necessary to define sub-block edge which is used as a frequency reference point for RF requirements in spectrum gap.
Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
3 Proposal
It is proposed that the attached Text Proposal is approved for non-continuous MSR TR [3].
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<Start of Text Proposal>
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].




Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously 

Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Lower RF bandwidth edge: The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements
Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
Sub-block: This is one contiguous allocated block of spectrum for use by the same Base Station. There may be multiple instances of sub-blocks within an RF bandwidth.

Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements 
Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

3.2
Symbols

For the purposes of the present document, the following symbols apply:


BWRF 
Base Station RF bandwidth, where BWRF = FBW RF,high – FBW RF,low 

BWRF,max 
Maximum Base Station RF bandwidth

f
Frequency

FC
Carrier centre frequency

FBW RF,high
Upper RF bandwidth edge, where FBW RF,high = FC,high + Foffset, RAT 

FBW RF,low
Lower RF bandwidth edge, where FBW RF,low = FC,low - Foffset, RAT
FC,high

Center frequency of the highest transmitted/received carrier.
FC,low

Center frequency of the lowest transmitted/received carrier.

Foffset, RAT
Frequency offset from FC,high to the upper RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific RAT. 

<Next section >
5.1
Definitions and terminology

5.1.1
RF bandwidth for non-contiguous MSR
For the purposes of the present document, the following terminology and symbols apply for MSR RF requirements for non-contiguous spectrum deployments. This terminology is illustrated in Fig 5.1.1-1.
Sub-block: This is one contiguous allocated block of spectrum for use by the same Base Station. There may be multiple instances of sub-blocks within an RF bandwidth.

Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
FC,high


Center frequency of the highest transmitted/received carrier.
FC,low


Center frequency of the lowest transmitted/received carrier.

Foffset, RAT

Frequency offset from FC,high to the upper RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific RAT. The Foffset, RAT also applies in each sub-block edge.
Upper RF bandwidth edge: The frequency at the upper edge of the RF bandwidth located at FBW RF,high = FC,high + Foffset, RAT. It is used as a frequency reference point for both transmitter and receiver requirements.

Lower RF bandwidth edge: The frequency at the lower edge of the RF bandwidth located at FBW RF,low = FC,low - Foffset, RAT. It is used as a frequency reference point for both transmitter and receiver requirements.

RF bandwidth, BWRF:
The RF bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously, BWRF = FBW RF,high – FBW RF,low. 

Maximum RF bandwidth, BWRF,max: The maximum value for BWRF supported by the BS within an operating band.
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Fig 5.1.1-1 RF bandwidth related non-contiguous Multi-standard Radio
The above terminology shall be understood as follows:

-
The RF bandwidth, BWRF, corresponds to the active RF bandwidth in a certain deployment scenario. No specific HW capability, such as RF filter BW or RX/TX characteristics (PA operating BW, IF filters, etc.), corresponds directly to this value; it is merely a construct for applying RF requirements to a specific configuration with multiple carriers and/or RATs. BWRF is not declared by the manufacturer. 

-
The Maximum RF bandwidth, BWRF,max, on the other hand is a BS HW capability and is declared by the manufacturer. The HW capability may be different between contiguous and non-contiguous MSR and may need separate declarations.
-
MSR RF bandwidth edges (FBW RF,high and FBW RF,low) and sub-block edges serve as frequency reference points for both transmitter and receiver requirements.
-
Foffset, RAT is specific for each RAT in each Band Category. It extends to apply for the outmost carriers of each sub-block edge in case of non-contiguous spectrum deployments. Frequency offsets (Foffset, RAT) should remain the same for both contiguous and non-contiguous scenarios.
<Next section for Annex A>
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Band category: A group of operating bands for which the same MSR scenarios apply
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously 

Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Carrier: The modulated waveform conveying the E-UTRA, UTRA or GSM/EDGE physical channels
Channel bandwidth: The bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Carrier power: The power at the antenna connector in the channel bandwidth of the carrier averaged over at least one subframe for E-UTRA, at least one slot for UTRA and the useful part of the burst for GSM/EDGE.

Configured carrier power: Target maximum power for a specific carrier for the operating mode set in the BS

Downlink operating band: The part of the operating band designated for downlink. 

Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements
Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
Maximum carrier output power: Carrier power available at the antenna connector for a specified reference condition.
Maximum RAT output power: The sum of the power of all carriers of the same RAT available at the antenna connector for a specified reference condition.
Maximum throughput: The maximum achievable throughput for a reference measurement channel. 

Maximum total output power: The sum of the power of all carriers available at the antenna connector for a specified reference condition.

Measurement bandwidth: The bandwidth in which an emission level is specified.

MSR Base station: Base Station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT than the other carrier(s). 

Multi-carrier transmission configuration: A set of one or more contiguous carriers that a BS is able to transmit simultaneously according to the manufacturer’s specification.
Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.

Operating band: A frequency range in which E-UTRA, UTRA or GSM/EDGE operates (paired or unpaired), that is defined with a specific set of technical requirements.

NOTE:
The operating band(s) for a BS is declared by the manufacturer.
Sub-block: This is one contiguous allocated block of spectrum for use by the same Base Station. There may be multiple instances of sub-blocks within an RF bandwidth.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.

Transmission bandwidth: Bandwidth of an instantaneous E-UTRA transmission from a UE or BS, measured in Resource Block units.

Uplink operating band: The part of the operating band designated for uplink. 

Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements 
Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

3.2
Symbols

For the purposes of the present document, the following symbols apply:


Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel

BWChannel
Channel bandwidth (for E-UTRA)

BWRF 
Base Station RF bandwidth, where BWRF = FBW RF,high – FBW RF,low 

BWRF,max 
Maximum Base Station RF bandwidth

f
Frequency




(f
Separation between the Base Station RF bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency

(fmax 
The largest value of (f used for defining the requirement

FC
Carrier centre frequency

Ffilter
Filter centre frequency

f_offset 
Separation between the Base Station RF bandwidth edge frequency and the centre of the measuring filter

f_offsetmax 
The maximum value of f_offset used for defining the requirement

FBW RF,high  
Upper RF bandwidth edge, where FBW RF,high  = FC,high + Foffset, RAT 

FBW RF,low  
Lower RF bandwidth edge, where FBW RF,low  = FC,low - Foffset, RAT
FC,high

Center frequency of the highest transmitted/received carrier.
FC,low

Center frequency of the lowest transmitted/received carrier.

Foffset, RAT
Frequency offset from FC,high to the upper  RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific RAT.

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band

PEM,N
Declared emission level for channel N

Pmax
Maximum total output power

Pmax,RAT
Maximum RAT output power

Pmax,c
Maximum carrier output power

PREFSENS

Reference Sensitivity power level
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Figure 3.2-1: Illustration of RF bandwidth related symbols and definitions for Multi-standard Radio.
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Figure 3.2-2: Illustration of RF bandwidth related non-contiguous Multi-standard Radio.
<End of Text Proposal>
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