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1 Introduction
In RAN4#74bis a number of companies offered their analysis of a set of given configuration examples for an AAS [5]. There was much agreement in the analysis of these systems despite differences in the method to reach the results. A summary of the different results [6] was prepared during the meeting which highlighted the agreements and disagreements.
Agreement in total on how the number of AAS_ETAC were counted, and how that affected the number of allocations of the xx.104 requirement were applied to the AAS.
What was less clear however was how the requirement are ultimately applied to the transmitter connector at the transceiver array boundary.

This contribution contains further discussion on how this can be done.

2 Discussion

In RAN4#72 [1] it was agreed in that

The minimum requirement shall be in the form of a power sum of the unwanted emissions of all transceivers defined for each AAS transceiver at the transceiver array boundary (TR37.842, sub-clause 4.3). Conformance can be demonstrated at:
a. Each AAS antenna connector at the transceiver array boundary by scaling the non-AAS requirement by -10log10(n), where n is the number of transmitters in the transceivers array in the AAS BS (i.e. number of AAS antenna connectors), or 

b. By adding the emissions power measured on each transceiver. 

We have since gone some way to define what eh minimum requirement shall be. In the last meeting an agreed definition of a AAS Equivalent Transmitter Antenna Connector (AAS-ETAC) was approved [2].

The general consensus being that each for AAS_ETAC the requirement in xx.104 is applied. 

It is FFS as to the requirements on the minimum declaration in terms of number of AAS_ETAC as outlined [4] in however the result of that issue should not affect the discussion in this document.

There are also issues concerning how to deal with multi-carrier, multi-band and multi-cell implementations contributions  [3] and [8] offer means to deal with those issues.

However it still remains to clarify how declared AAS-ETAC are translated into testable requirements at the AAS transceiver array boundary.

The single carrier examples from [5] can be used to see how the requirements are applied to the test ports (as defined in [7]) at the transceiver array boundary. In [1]

 REF _Ref419381553 \r \h 
[8], the concept of a sub-transceiver is developed to deal with the complexities of a multi-band systems, however for the purposes of the examples used in this documents as all transceiver units used in the examples are single band in this case the a transceiver unit = a sub-transceiver.
Example 1

Capability is defined by; 4 way MIMO (AP1-4),  Single carrier Frequency (F1),  Single band (B1), Single cell (C1).

Transceiver units are spilt into 4 groups of 4, each group has a single MIMO channel (AP1- 4)  and carrier  (F1)

Transceiver units are single carrier and single band.
[image: image1.emf]16 TRX Units

TRX1 TRX2

TRX3 TRX4

TRX5 TRX6

TRX7 TRX8

TRX9 TRX10

TRX11 TRX12

TRX13 TRX14

TRX15 TRX16

AAS_ETAC#1,

F1, B1,C1

Transceiver 

Array 

boundary

TRX1

TRX2

TRX3

TRX4

AAS_ETAC#1, 

F1, B1,C1

AAS_ETAC#2,

F1, B1,C1

AAS_ETAC#3,

F1, B1,C1

AAS_ETAC#4,

F1, B1,C1

Sub-

transceiver 

Group 1

Transceiver 

Array 

boundary

AB(1,t) 

AB(2,t) 

AB(3,t) 

AB(4,t) 


Figure 1. Example 1, expanded to test port AB(n,c)

Example 1 has a 1:1 mapping between the AAS_ETAC and a physical group of transceiver units. Hence the transceiver units can be sub divided into 4 Sub-transceiver groups (they are called sub-transceiver groups rather than transceiver groups so naming is constant with sub-transceiver concept required for dealing with multi-band [3]
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[8]) . In this case the ‘equivalence’ between the Non-AAS case and the AAS case can easily be seen, 1 non-AAS Transmitter Antenna connector is replaced by 4 AAS transmitter unit connectors (AB(n,t)).  One interpretation of this scenario could be that “the AAS_ETAC and the Sub-transceiver groups are the same thing”.

From here the transmitter requirements can easily be applied either to the Sub-transceiver group or to the individual connectors. Figure 1 shows AAS_ETAC#1 expanded to 4 unique transceiver units, labelled Sub-transceiver group 1. 
i.e. 

The power sum of the unwanted emissions from The sub-transceiver group consisting of Test ports AB(1,t), AB(2,t), AB(3,t), and AB(4,t) must meet the requirement specified in xx.104. 

Or

The unwanted emissions from each Test ports AB(1,t), AB(2,t), AB(3,t), and AB(4,t) must meet the requirement specified in xx.104 divide by 4.

Either of these is valid and demonstrates compliance. Clearly the same method applies to the other 3 Sub-transceiver groups in the example.
Example 2
Capability is defined by; 4 way MIMO (AP1-4),  Single carrier Frequency (F1),  Single band (B1), Single cell (C1).

Similar to example 1, but in this case there is only a single physical group and each transceiver unit in the group deals with a single carrier (F1) but all 4 MIMO channels (AP1-4).

Transceiver units are single carrier and single band.
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Figure 2. Example 1, expanded to test port AB(n,c)

Example 2 does not have the same 1:1 mapping between AAS-ETAC and transceiver units. All the AAS_ETAC are applied to all of the transceiver units. Hence there is no way to sensibly sub divide the transceiver units any further, and there is only 1 physical group of transceivers in this case. In this example the AAS_ETAC and the Sub-transceiver group are definitely not equivalent.
It is generally agreed that this system should have the same total system requirement as example 1, i.e. 4 time xx.104 requirement. So it is necessary to use the number of AAS_ETAC per Sub-transceiver group as a scaling factor.
Hence the requirement on Sub-transceiver group 1 in this case is:

i.e. 

The power sum of the unwanted emissions from The sub-transceiver group consisting of Test ports AB(1,t), AB(2,t), … , AB(16,t), must meet 4 times the requirement specified in xx.104. 

Or

The unwanted emissions from each Test ports AB(1,t), AB(2,t), … , AB(16,t), must meet 4 times the requirement specified in xx.104 divide by 16.

From both these 2 examples it can be seen that a general requirement that fits both cases can be derived.

Sub-transceiver group: A unique set of sub-transceivers to which a requirement can be applied.

Min requirement

The power sum of the unwanted emissions from the sub-transceiver group consisting of transceiver units (r to s) at Test ports AB(r,t), AB(r +1,t), … , AB(s,t), must meet N times the requirement specified in xx.104. Where N is the number of AAS_ETAC the sub-transceiver group represents.
Or
The unwanted emissions from each test port AB(r,t), AB(r +1,t), … , AB(s,t), in the sub-transceiver group consisting of transceiver units (r to s), must meet N times the requirement specified in xx.104 divided by s-r. Where N is the number of AAS_ETAC the sub-transceiver group represents.

Once again both statements demonstrate compliance and either can be used.

Finally, as this document has dealt with the simple case of single carrier examples the definition of Sub-transceiver group use the smallest element of a Transceiver Unit. When dealing with multi-band it is necessary to be able to sub divide the Transceiver unit into sub-transceivers [8]. In a single band system a transmitter unit is a single sub-transmitter and hence are the same thing. However in a multi-band system a multi-band transmitter unit consists of 2 (or more) sub transmitters. How this is applied is expanded on in [3], however it requires modification of the definition of a Sub-transceiver group in this instance.
Sub-transceiver group: A unique set of sub-transceivers to which a requirement can be applied.

3 Summary
In this paper the concept of a Sub-transceiver group has been discussed and applied to single-band, single carrier examples to highlight its necessity when extracting a testable requirement. The Sub-transceiver group is different to the AAS-ETAC, which represents the logical signals, as it represents a physical group of Transceiver units (or sub-transceivers) with a unique set of test ports.

It has been shown how using the concept of AAS_ETAC and Sub-transceiver groups the principle of applying the xx.104 requirement per AAS-ETAC can be practically achieved.
A Sub-transceiver group has been defined as:

Sub-transceiver group: A unique set of sub-transceivers to which a requirement can be applied.

The relationship and reason behind sub-transceivers is further explained in [3].
Using Sub-transceiver groups applied to multi-carrier, multi-band and multi-cell AAS systems has been further investigated in [8].
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