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Introduction
Several discussion papers and proposals for the ACLR requirement were presented in previous RAN4 meetings [1-6]. The discussion has also continued off-line. 
This TP is a re-submission of the co-sourced paper in [9] (merged from [7] and [8]), containing the working assumption output from Shanghai. The contribution in [9] was in the end not treated by RAN4 due to lack of time.

Proposal

It is proposed that the attached text proposal is included in TR 37.802.
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TEXT PROPOSAL:

3.2
Symbols

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


Roll-off factor

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

BWChannel
Channel bandwidth (for E-UTRA)
BWConfig
Transmission bandwidth configuration (for E-UTRA), expressed in MHz, where BWConfig = NRB x 180 kHz in the uplink and BWConfig = 15 kHz + NRB x 180 kHz in the downlink.

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

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

Fblock,high
Upper sub-block edge, where Fblock,high = FC,block,high + Foffset, RAT 
Fnlock,low
Lower sub-block edge, where Fblock,low = FC,block,low - Foffset, RAT
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,block, high

Center frequency of the highest transmitted/received carrier in a sub-block.
FC,block, low

Center frequency of the lowest transmitted/received carrier in a sub-block.

FC,high

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

Center frequency of the lowest transmitted/received carrier in the RF bandwidth.

Foffset, RAT
Frequency offset from the centre frequency of the highest transmitted/received carrier to the upper RF bandwidth edge or sub-block edge, or from the centre frequency of the lowest transmitted/received to the lower RF bandwidth edge or sub-block 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

NRB
Transmission bandwidth configuration, expressed in units of resource blocks (for E-UTRA)

PREFSENS

Reference Sensitivity power level

Wgap
Sub-block gap size
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACIR
Adjacent Channel Interference Ratio

CACLR
Cumulative Adjacent Channel Leakage Ratio
ACLR
Adjacent Channel Leakage Ratio

ACK
Acknowledgement (in HARQ protocols)

ACS
Adjacent Channel Selectivity

ARFCN
Absolute Radio Frequency Channel Number
AWGN
Additive White Gaussian Noise

BC
Band Category

BER
Bit Error Ratio

BS
Base Station

BTS
Base Transceiver Station

CP
Cyclic prefix
CRC
Cyclic Redundancy Check
CS

Capability Set

CW
Continuous Wave

DC
Direct Current

DB-DC-HSDPA
Dual Band Dual Cell HSDPA 

DC-HSDPA
Dual Cell HSDPA

DTX
Discontinuous Transmission

DTT
Digital Terrestrial Television
EARFCN
E-UTRA Absolute Radio Frequency Channel Number 

EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

GP
Guard Period (for E-UTRA TDD operation)

GSM
Global System for Mobile Communications

HSDPA
High Speed Downlink Packet Access

ICS
In-Channel Selectivity

ITU‑R
Radiocommunication Sector of the ITU

LNA
Low Noise Amplifier

MC
Multi-Carrier (in single RAT)

MCL
Minimum Coupling Loss

MCS
Modulation and Coding Scheme

MIMO
Multiple Input Multiple Output
MR 
Multi-RAT

MS
Mobile Station

MSR
Multi-standard Radio
OFDM
Orthogonal Frequency Division Multiplex

OOB
Out-of-band

PA
Power Amplifier

PHS
Personal Handyphone System

QAM
Quadrature Amplitude Modulation

QPSK
Quadrature Phase-Shift Keying

RAT
Radio Access Technology
RB
Resource Block

RF
Radio Frequency

RMS
Root Mean Square (value)

RS
Reference Symbol

RX
Receiver

RRC
Root Raised Cosine

SC

Single Carrier

SNR
Signal-to-Noise Ratio

SR

single-RAT

TC

Test Configuration
TDD
Time Division Duplex

TD-SCDMA
Time Division Synchronous Code Division Multiple Access

TX
Transmitter 
UARFCN
UTRA Absolute Radio Frequency Channel Number
UE
User Equipment
<Next changed section>

6.6.4
Adjacent Channel Leakage power Ratio (ACLR)

The generic approach described in clause 5.4 implies that MSR in non-contiguous spectrum should be treated as contiguous MSR. This means that the current requirements for the RF Bandwidth edges remain and equivalent requirements are introduced in the sub-block gaps. 
One of the concerns on specifying the ACLR for the frequency range of a sub-block gap is the complexity to apply accumulation of the impacts (emission) from the sub-blocks, when the output power of the two carriers adjacent to a sub-block can be different. The ACLR requirement in the sub-block gaps should be kept simple in order not to complicate the calculation and create unnecessary new requirements. Considering the impacts (emission) from a sub-block 5MHz away from the measured ACLR carrier would be flattened, accumulation for this sub-block 5MHz away is not needed, and thus accumulation for ACLR is not necessary if the sub-block gap is equal to or larger than 10 MHz. Accumulation of emissions from the sub blocks is thus only used for sub block gaps that are [5 to 10 MHz] wide.
The implications for ACLR are as follows:
- 
Existing ACLR requirements remain outside the RF bandwidth edges: Here the same references to single-RAT requirements for UTRA and E-UTRA can be re-used without any changes.
- 
ACLR is specified inside the sub-block gap for UTRA and E-UTRA carriers: To limit the complexity of the requirement, it should be defined only for adjacent 5 MHz UTRA carriers (3.84 Mcps RRC filter).
-
The Sub-block gap size (Wgap) will influence what limits that apply in a sub-block gap: ACLR can be defined for channels that fit within the gap, implying that ACLR in the 1st adjacent channel applies for Wgap ≥ 5 MHz and for the 2nd adjacent channel for Wgap ≥ 20 MHz.
NOTE:
The usage of a cumulative ACLR for 2nd adjacent channel in case of  10 ≤ Wgap < 20 MHz needs further considerations..
- 
In order to maintain equivalence also with scenarios where the individual sub-blocks in a non-contiguous spectrum allocation are generated using separate BS transmitters, a cumulative approach is applied in the sub-block gap for sub block gaps with 5 ≤ Wgap < 10 MHz and only for the 1st adjacent channel.
The cumulative approach for ACLR is achieved by defining a Cumulative ACLR (CACLR), which is applicable in a sub-block gap between two E-UTRA/UTRA carriers adjacent to the sub-block gap. This is achieved by relating the total power transmitted on the two assigned channel frequencies to the power in the adjacent channel.
The CACLR limit is set to 45 dB for 1st and 2nd adjacent channel, which is the same limits as for E-UTRA [4].
The absolute ACLR limits from E-UTRA and UTRA are also introduced in the sub block gap.
Note that UTRA TDD (1.28 Mcps) does not have an ACLR requirement for adjacent 5 MHz UTRA.

<Next changed section (in Annex A)>

6.6.4
Adjacent Channel Leakage power Ratio (ACLR)

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The requirement applies to frequency ranges outside the Base Station RF bandwidth. 

6.6.4.1
E-UTRA minimum requirement

For E-UTRA, the minimum requirement for ACLR is specified in TS 36.104 [4], subclause 6.6.2, and applies outside the RF bandwidth edges. 
In addition for a BS operating in non-contiguous spectrum, the E-UTRA ACLR requirement in TS 36.104 [4] subclause 6.6.2 applies for the first adjacent channel for an assumed 3.84 Mcps adjacent channel UTRA carrier, inside any sub-block gap with a sub-block gap size Wgap ≥ 10 MHz. The ACLR requirement for the second adjacent channel applies for an assumed 3.84 Mcps adjacent channel UTRA carrier, inside any sub-block gap with a sub-block gap size Wgap ≥ 20 MHz. The CACLR requirement in subclause 6.6.4.4 applies for sub block gaps with 5 MHz ≤ Wgap < 10 MHz.
6.6.4.2
UTRA FDD minimum requirement

For UTRA FDD, the minimum requirement for ACLR is specified in TS 25.104 [2], subclause 6.6.2.2, and applies outside the RF bandwidth edges. 
In addition for a BS operating in non-contiguous spectrum, the UTRA ACLR requirement in TS 25.104 [2]  subclause 6.6.2.2 applies for the first adjacent channel, inside any sub-block gap with a sub-block gap size Wgap ≥ 10 MHz. The ACLR requirement for the second adjacent channel applies inside any sub-block gap with a sub-block gap size Wgap ≥ 20 MHz. The CACLR requirement in subclause 6.6.4.4 applies for sub block gaps with 5 MHz ≤ Wgap < 10 MHz.
6.6.4.3
UTRA TDD minimum requirement

For UTRA TDD, the minimum requirement for ACLR is specified in TS 25.105 [3], subclause 6.6.2.2.1.2, and applies outside the RF bandwidth edges.

6.6.4.4
Cumulative ACLR requirement in non-contiguous spectrum

The following requirement applies for a BS operating in non-contiguous spectrum. 

The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a sub-block gap is the ratio of 
a)
the sum of the filtered mean power centred on the assigned channel frequencies for the carriers adjacent to each side of the sub-block gap, and

b)
the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges. 
The requirement applies adjacent to E-UTRA and UTRA FDD carriers. The assumed filter for the adjacent channel frequency is defined in Table 6.6.4.4-1 and the filters on the assigned channels are defined in Table 6.6.4.4-2. 

NOTE:
If the RAT on the assigned channel frequencies are different, the filters used are also different.
For Category A BS, either the CACLR limits in Table 6.6.4.4-1 or the absolute limit of [-13dBm/MHz] apply, whichever is less stringent.

For Category B BS, either the CACLR limits in Table 6.6.4.4-1 or the absolute limit of [-15dBm/MHz] apply, whichever is less stringent. 

The CACLR for E-UTRA and UTRA carriers located on either side of the sub-block gap shall be higher than the value specified in Table 6.6.4.4-1.
Table 6.6.4.4-1: Base Station CACLR in non-contiguous spectrum

	Sub-block gap size (Wgap) where the limit applies
	BS adjacent channel centre frequency offset below or above the sub-block edge (inside the gap)
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit


	5 MHz ≤ Wgap < 10 MHz
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	
	
	
	

	NOTE:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [2], with a chip rate as defined in this table.


Table 6.6.4.4-2: Filter parameters for the assigned channel
	RAT of the carrier adjacent to the sub-block gap 
	Filter on the assigned channel frequency and corresponding filter bandwidth

	E-UTRA
	E-UTRA of same BW

	UTRA FDD
	RRC (3.84 Mcps)

	
NOTE:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [2], with a chip rate as defined in this table.


















































