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1. Introduction
In the last RAN4 meeting, the radiated ACLR was discussed [1, 2] and there is no consensus about it. This contribution will give our views on the open issue for radiated ACLR.
2. Discussion 
The contribution [3] pointed out the radiated operating band ACLR should be specified in a manner which does not require excessive measurement but offers the same performance and protection as the existing conducted requirements. The existing conducted requirements for AAS defined in TS 37.105 is as follows:
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.

NOTE:
Conformance to the AAS BS ACLR requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:

1)
The ratio of the sum of the filtered mean power measured on each TAB connector in the TAB connector TX min cell group at the assigned channel frequency to the sum of the filtered mean power measured on each TAB connector in the TAB connector TX min cell group at the adjacent channel frequency shall be greater than or equal to the AAS ACLR limit. This applies for each TAB connector TX min cell group.

Or

2)
The ratio of the filtered mean power at the TAB connector centred on the assigned channel frequency to the filtered mean power at each TAB connector centred on the adjacent channel frequency shall be greater than or equal to the AAS limit for every TAB connector in the TAB connector TX min cell group, for each TAB connector TX min cell group.

The above the existing conducted requirement indicated that the conducted ACLR can be applied per TAB connector in the TAB connector TX min cell group, or across all TAB connectors in the TAB connector TX min cell group for an AAS BS. The above criteria 1) is applicable for across all TAB connectors in the TAB connector TX min cell group for an AAS BS, and the above criteria 2) is applicable for per TAB connector in the TAB connector TX min cell group for an AAS BS. 
Based on the conducted ACLR, we think there are two options shown as below for defining radiated ACLR.
Option1: radiated ACLR for all TAB connector in the TAB connector TX min cell group, and this option is like to above criteria 1). 
Option 2: radiated ACLR for each TAB connector in the TAB connector TX min cell group, and this option is like to above criteria 2). 
· Option1: radiated ACLR for all TAB connector in the TAB connector TX min cell group
For option1, we can call it multi Composite antenna element beamforming radiated ACLR, we can suppose that there are 
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 TAB connectors in the TAB connector TX min cell group. According to the ACLR equation in case of UE specific beamforming in the TR 37.842, The ACLR pattern based on EIRP can be derived as 

[image: image2.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

[

]

(

)

2

,,

111

EIRP,TABconector

2

3,,

,,

,,1,11

,3

1

,

,,

1

1,1

beamV

H

V

H

beam

NN

N

k

nmnm

kmn

beam

N

N

IMDpql

nmnm

pqlNmn

beamIMD

wv

N

ACLRACLR

wv

N

r

===

Î==

×QF

QF=×QF

éù

æö

êú

ç÷

+×QF-

ç÷

êú

èø

ëû

ååå

ååå


 (Equation 1)
where,
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is beam number of generated by all 
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TAB connector in the TAB connector TX min cell group, each beam is pointing to a specific UE.
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 is number of horizontal distribution TAB connector in the TAB connector TX min cell group which is connected to horizontal distribution composite antenna element.
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 is number of vertical distribution TAB connector in the TAB connector TX min cell group which is connected to vertical distribution composite antenna element. 
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 is tripletand is order sensitive and they represent any of the three UE specific beams with an inter-modulation relation of p+q- l.  Please also be noted p, q, l can take the same value,   
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is number of IMD3 beams generated, and 
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 the weighting vector for UE beam, and 
[image: image12.wmf][

]

beam

1,

kN

Î

, and it is determined by the multiple UE spatial distribution.
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 is the weighting vector for the IMD3 products generated by the three beams and 
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the weighting factor above is for the IMD3 products 
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 which is generated by
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, where
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 represent any frequency component in beam p, q, l correspondingly.
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 is direction angle of reference coordinate system defining in TR37.842. 
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 is correlation level.
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 is radiated ACLR for each TAB connector in the TAB connector TX min cell group in direction 
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, or radiated ACLR for each composite antenna element which is connected to each TAB connector in the TAB connector TX min cell group in direction 
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 If the ACLR based on EIRP for all TAB connector in the TAB connector TX min cell group is defined, From Equation 1, we can find that the radiated ACLR for option 1 is closely related to the following parameters
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. It is hard to find which 
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is reasonable for ACLR. If the ACLR based on TRP for all TAB connector in the TAB connector TX min cell group is defined, it is difficult to reflect the ACLR performance of the AAS BS in case of beamforming.   So we think the option1 is not the best choice.
· Option2: radiated ACLR for each TAB connector in the TAB connector TX min cell group
For option 2, we can call it per Composite antenna element radiated ACLR. Each Composite antenna element is connected to each TAB connector in the TAB connector TX min cell group. From the above criteria 2), the conducted ACLR for each TAB connector in the TAB connector TX min cell group can be defined as 
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The EIRP based ACLR can be defined as:
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The TRP based ACLR based on TRP can be defined as:
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Where,
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 is the assigned channel frequency.
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is an adjacent channel frequency.

Because 
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 is very near among bandwidth of the composite antenna array, so we can think,
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So, 
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We can achieve the following conclusion based on above equation.

Both EIRP based ACLR and TRP based ACLR for each TAB connector can all offer the same performance and protection as the existing conducted requirements. But the TRP based ACLR need measurements in more directions 
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Based on the above discussion, we propose,
Proposal 1:

Radiated ACLR is for each TAB connector in the TAB connector TX min cell group
Proposal 2:

If radiated ACLR is defined based on EIRP, 

Radiated Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the radiated filtered mean power centred on the assigned channel frequency to the radiated filtered mean power centred on an adjacent channel frequency in specific direction
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NOTE:
Conformance to the AAS BS radiated ACLR requirement can be demonstrated by meeting the following criteria:

1)
The ratio of the radiated filtered mean power at the TAB connector centred on the assigned channel frequency to radiated the filtered mean power at each TAB connector centred on the adjacent channel frequency shall be greater than or equal to the AAS limit for every TAB connector in the TAB connector TX min cell group, for each TAB connector TX min cell group.
Proposal 3: 

If radiated ACLR is defined based on TRP, we propose:

Radiated Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the total radiated filtered mean power centred on the assigned channel frequency to the total radiated filtered mean power centred on an adjacent channel frequency.
NOTE:
Conformance to the AAS BS radiated ACLR requirement can be demonstrated by meeting the following criteria:

1)
The ratio of the total radiated filtered mean power at the TAB connector centred on the assigned channel frequency to the total radiated filtered mean power at each TAB connector centred on the adjacent channel frequency shall be greater than or equal to the AAS limit for every TAB connector in the TAB connector TX min cell group, for each TAB connector TX min cell group.
3. Conclusion
This contribution discussed the metric for radiated ACLR Based on the discussions, we have the following proposal.
Proposal 1:

 Radiated ACLR is for each TAB connector in the TAB connector TX min cell group
Proposal 2:

If radiated ACLR is defined based on EIRP, we propose:

Radiated Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the radiated filtered mean power centred on the assigned channel frequency to the radiated filtered mean power centred on an adjacent channel frequency in specific direction
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NOTE:
Conformance to the AAS BS radiated ACLR requirement can be demonstrated by meeting the following criteria:

1)
The ratio of the radiated filtered mean power at the TAB connector centred on the assigned channel frequency to radiated the filtered mean power at each TAB connector centred on the adjacent channel frequency shall be greater than or equal to the AAS limit for every TAB connector in the TAB connector TX min cell group, for each TAB connector TX min cell group.
Proposal 3:

If radiated ACLR is defined based on TRP, we propose:

Radiated Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the total radiated filtered mean power centred on the assigned channel frequency to the total radiated filtered mean power centred on an adjacent channel frequency.

NOTE:
Conformance to the AAS BS radiated ACLR requirement can be demonstrated by meeting the following criteria:

1)
The ratio of the total radiated filtered mean power at the TAB connector centred on the assigned channel frequency to the total radiated filtered mean power at each TAB connector centred on the adjacent channel frequency shall be greater than or equal to the AAS limit for every TAB connector in the TAB connector TX min cell group, for each TAB connector TX min cell group.
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