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1 Introduction

We have discussed in [1] on how to define the ACLR requirement for non-contiguous intra-band CA. With this text proposal we propose to add this discussion into the TR 36.823. 
2 Reference
[1] R4-123804, ACLR for non-contiguous intra-band CA, ZTE,  RAN4 #64 
3 Text proposal
************************ Start of the text proposal for TR 36.823********************************
3.2
Symbols

BWChannel,block 
Sub-block bandwidth, expressed in MHz. BWChannel,block= Fedge,block,high- Fedge,block,low.
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.
Fedge,block,low 
The lower sub-block edge, where Fedge,block,low = FC,block,low - Foffset.
Fedge,block,high 
The upper sub-block edge, where Fedge,block,high = FC,block,high + Foffset.
Foffset,block,low
Separation between lower edge of a sub-block and the center of the lowest component carrier within the sub-block
Foffset,block,high
Separation between higher edge of a sub-block and the center of the highest component carrier within the sub-block

Wgap
Sub-block gap size
************************ Unchanged section omitted  ********************************
6.2

UE characteristics

6.2.1 General

Carrier aggregation enhancement WI will develop UE requirements for DL and UL non-contiguos intraband carrier aggregation using band 25 as en example FDD band and band 41 as an example TDD band.
6.2.2 Transmitter characteristics
6.2.2.1 Reference Transmitter Architecture

6.2.2.2 ACLR

For non-contiguous intra-band CA, the following ACLR strategy is recommended.
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Figure 6.2.2.2-1, the ACLR for non-contiguous intra-band CA 

1: The existing ACLR for UTRA and E-UTRA requirements in TS36.101 Rel.8 can be re-used without any changes outside the RF bandwidth edges.
2: Introduce Cumulative Adjacent Channel Leakage power Ratio (CACLR) for non-contiguous intra-band CA inside the Gap like the definition of ACLR in TS36.104 Rel.11 for BS.
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 two 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 detailed discussion on CACLR for UTRA and E-UTRA requirement is shown in the following sections.

6.2.2.2.1 UTRA CACLR for non-contiguous intra-band CA
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Figure 6.2.2.2.1-1,the UTRA CACLR for non-contiguous intra-band CA when 5MHz≤Wgap <15MHz
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Figure 6.2.2.2-2,the UTRA CACLR for non-contiguous intra-band CA when 15MHz≤Wgap
When Wgap <5MHz, no UTRA CACLR should be applied.

When 5MHz≤Wgap <15MHz, the 1st  adjacent UTRA channel is applied.

when 15MHz≤Wgap , the 1st  and 2nd adjacent UTRA channel are applied.

According to the definition of CACLR, although the power in the Gap is contributed by the adjacent two sub blocks, it is still recommended that the CACLR requirement can reuse the  requirement in Rel.8, i.e. UTRACACLR1=33dB, UTRACACLR2=36dB.
The proposed requirements for UTRA CACLR are shown in table 6.2.2.2-1.
Table 6.2.2.2-1, requirements for UTRACACLR1/2 (inside the gap)
	
	Sub-block gap size (Wgap) / UTRACACLR1/2  / measurement bandwidth

	
	5 MHz ≤ Wgap < 15 MHz
	15 MHz ≤Wgap 

	UTRACACLR1
	[33]dB
	[33] dB

	Adjacent channel centre frequency offset below or above the sub-block edge (inside the gap) (in MHz)
	2.5MHz

	UTRACACLR2
	
	[36]dB

	Adjacent channel centre frequency offset below or above the sub-block edge (inside the gap) (in MHz)
	
	7.5MHz

	UTRA 5MHz channel Measurement bandwidth (Note 1)
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth (Note 2)
	1.28 MHz

	NOTE 1:
Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2:
Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


6.2.2.2.2 E-UTRA CACLR for non-contiguous intra-band CA 
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Figure 6.2.2.2.2-1 the E-UTRA CACLR for non-contiguous intra-band CA 
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Figure 6.2.2,2.2-2 the E-UTRA CACLR for non-contiguous intra-band CA 

For E-UTRA CACLR requirements, the adjacent channel edge can’t overlap the other sub-block edge. It means: 

When Wgap <min (BWChannel,block1 ,BWChannel,block2),no E-UTRA CACLR should be considered

When  min (BWChannel,block1 ,BWChannel,block2)≤Wgap < max (BWChannel,block1 ,BWChannel,block2),only one E-UTRA CACLR for small sub block size should be considered. Otherwise, two E-UTRA CACLR of the respective sub-block should be considered. 
The proposed requirements for E-UTRA CACLR are shown in table 6.2.2.2.2-1.
Table 6.2.2.2.2-1, requirements for E-UTRACACLR1 (inside the gap)
	
	Sub-block bandwidth / E-UTRACACLR1/ Measurement bandwidth

	
	BWChannel,block

	E-UTRACACLR1
	[30] dB

	E-UTRA channel Measurement bandwidth
	BWChannel,block - 2* BWGB

	Adjacent channel centre frequency offset below or above the sub-block channel centre frequency (inside the gap) (in MHz)
	BWChannel,block

	NOTE 1:
the adjacent channel edge can’t overlap the other sub-block edge.


************************ End of the text proposal for TR 36.823********************************
************************ Start of TP for TR36.823Annex A********************************
3.2
Symbols

PInterferer
Modulated mean power of the interferer

PPowerClass
PPowerClass is the nominal UE power (i.e., no tolerance).

PUMAX
The measured configured maximum UE output power. 

RBstart 
Indicates the lowest RB index of transmitted resource blocks.
ΔFOOB
Δ Frequency of Out Of Band emission.

ΔRIB,c
Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c.

ΔTIB,c
Allowed maximum configured output power relaxation due to support for  inter-band CA operation, for serving cell c.

TC
Allowed operating band edge transmission power relaxation.
TC,c
Allowed operating band edge transmission power relaxation for serving cell c.

Wgap
Sub-block gap size
************************ Unchanged section omitted  ********************************
6.6.2.3
Adjacent Channel Leakage Ratio 

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. ACLR requirements are specified for two scenarios for an adjacent E -UTRA and /or UTRA channel as shown in Figure 6.6.2.3 -1.
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Figure 6.6.2.3-1: Adjacent Channel Leakage requirements

6.6.2.3.1
Minimum requirement E-UTRA 

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) 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 at nominal channel spacing. The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1-1. 

Table 6.6.2.3.1-1: General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.4

/

-1.4
	+3.0

/

-3.0
	+5

/

-5
	+10

/

-10
	+15

/

-15
	+20

/

-20


6.6.2.3.1A
Void

6.6.2.3.2
Minimum requirements UTRA 

UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAACLR1) and the 2nd UTRA adjacent channel (UTRAACLR2). The UTRA channel power is measured with a RRC bandwidth filter with roll-off factor =0.22. The assigned E-UTRA channel power is measured with a rectangular filter with measurement bandwidth specified in Table 6.6.2.3.2-1. If the measured UTRA channel power is greater than –50dBm then the UTRAACLR shall be higher than the value specified in Table 6.6.2.3.2-1.

Table 6.6.2.3.2-1: Requirements for UTRAACLR1/2
	
	Channel bandwidth / UTRAACLR1/2   / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR1
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB

	Adjacent channel centre frequency offset [MHz]
	0.7+BWUTRA/2
/

-0.7-BWUTRA/2
	1.5+BWUTRA/2
/

-1.5-BWUTRA/2
	+2.5+BWUTRA/2
/

-2.5-BWUTRA/2
	+5+BWUTRA/2
/

-5-BWUTRA/2
	+7.5+BWUTRA/2
/

-7.5-BWUTRA/2
	+10+BWUTRA/2
/

-10-BWUTRA/2

	UTRAACLR2
	-
	-
	36 dB
	36 dB
	36 dB
	36 dB

	Adjacent channel centre frequency offset [MHz]
	-
	-
	+2.5+3*BWUTRA/2
/

-2.5-3*BWUTRA/2
	+5+3*BWUTRA/2
/

-5-3*BWUTRA/2
	+7.5+3*BWUTRA/2
/

-7.5-3*BWUTRA/2
	+10+3*BWUTRA/2
/

-10-3*BWUTRA/2

	E-UTRA channel Measurement bandwidth
	1.08 MHz 
	2.7 MHz 
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	UTRA 5MHz channel Measurement bandwidth 

(Note 1)
	3.84 MHz 
	3.84 MHz 
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth

(Note 2)
	1.28 MHz 
	1.28 MHz 
	1.28 MHz
	1.28MHz
	1.28MHz
	1.28MHz

	NOTE 1:
Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2:
Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


6.6.2.3.2A
Minimum requirement UTRA for CA
For intra-band contiguous carrier aggregation the UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAACLR1) and the 2nd UTRA adjacent channel (UTRAACLR2). The UTRA channel power is measured with a RRC bandwidth filter with roll-off factor =0.22. The assigned aggregated channel bandwidth power is measured with a rectangular filter with measurement bandwidth specified in Table 6.6.2.3.2A-1. If the measured UTRA channel power is greater than –50dBm then the UTRAACLR shall be higher than the value specified in Table 6.6.2.3.2A-1.

Table 6.6.2.3.2A-1: Requirements for UTRAACLR1/2
	
	CA bandwidth class / UTRAACLR1/2  / measurement bandwidth

	
	CA bandwidth class C

	UTRAACLR1
	33 dB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA /2 + BWUTRA/2
/

- BWChannel_CA / 2 - BWUTRA/2

	UTRAACLR2
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA /2 + 3*BWUTRA/2
/

- BWChannel_CA /2 – 3*BWUTRA/2

	CA E-UTRA channel Measurement bandwidth
	BWChannel_CA  - 2* BWGB

	UTRA 5MHz channel Measurement bandwidth (Note 1)
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth (Note 2)
	1.28 MHz

	NOTE 1:
Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2:
Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


6.6.2.3.3A
Minimum requirements for CA E-UTRA

For intra-band contiguous carrier aggregation the carrier aggregation E-UTRA Adjacent Channel Leakage power Ratio (CA E-UTRAACLR) is the ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an adjacent aggregated channel bandwidth at nominal channel spacing. The assigned aggregated channel bandwidth power and adjacent aggregated channel bandwidth power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.3A-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.3A-1. 

Table 6.6.2.3.3A-1: General requirements for CA E-UTRAACLR
	
	CA bandwidth class / CA E-UTRAACLR  / Measurement bandwidth

	
	CA bandwidth class C

	CA E-UTRAACLR
	30 dB

	CA E-UTRA channel Measurement bandwidth
	BWChannel_CA  - 2* BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/

- BWChannel_CA


6.6.2.4
Cumulative ACLR requirement for non-contiguous intra-band CA
For non-contiguous intra-band CA outside the RF bandwidth edges, the existing ACLR for UTRA and E-UTRA requirements in TS36.101 Rel.8 can be re-used without any changes.
The following requirement applies for non-contiguous intra-band CA inside the Gap. 

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 two 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. 

6.6.2.4.1 UTRA CACLR for non-contiguous intra-band CA

For non-contiguous intra-band CA inside the Gap, the minimal CACLR requirement for UTRA is specified in table 6.6.2.4.1-1.
Table 6.6.2.4.1-1, requirements for UTRACACLR1/2 (inside the gap)
	
	Sub-block gap size (Wgap) / UTRACACLR1/2  / measurement bandwidth

	
	5 MHz ≤ Wgap < 15 MHz
	15 MHz ≤Wgap 

	UTRACACLR1
	[33]dB
	[33] dB

	Adjacent channel centre frequency offset below or above the sub-block edge (inside the gap) (in MHz)
	2.5MHz

	UTRACACLR2
	
	[36]dB

	Adjacent channel centre frequency offset below or above the sub-block edge (inside the gap) (in MHz)
	
	7.5MHz

	UTRA 5MHz channel Measurement bandwidth (Note 1)
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth (Note 2)
	1.28 MHz

	NOTE 1:
Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2:
Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.


6.6.2.4.2 E-UTRA CACLR for non-contiguous intra-band CA

For non-contiguous intra-band CA inside the Gap, the minimal CACLR requirement for E-UTRA is specified in table 6.6.2.4.2-1.

Table 6.6.2.4.2-1, requirements for E-UTRACACLR1 (inside the gap)
	
	Sub-block bandwidth / E-UTRACACLR1/ Measurement bandwidth

	
	BWChannel,block

	E-UTRACACLR1
	[30] dB

	E-UTRA channel Measurement bandwidth
	BWChannel,block - 2* BWGB

	Adjacent channel centre frequency offset below or above the sub-block channel centre frequency (inside the gap) (in MHz)
	BWChannel,block

	NOTE 1:
the adjacent channel edge can’t overlap the other sub-block edge when testing


************************ End of the TP for TR 36.823 Annex A********************************
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