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1 Introduction
In RAN4#74 once again there were a number of papers on the scaling of the UEM requirements. A number of papers proposed the idea of declared groups being used to define the scaling factor based on the AAS capability. This was summarised and a proposed method for defining groups was outlined in the way forward [1]. 
During the time in between RAN4#74 and the current meeting, an e-mail discussion took place on the subject of examples of AAS configurations that could be used for testing and illustrating scaling based on grouping and proposals for doing the grouping itself. The outcome of this discussion is expected to be a document capturing some example scenarios [2].

It is proposed in [3] that the emissions requirements be set for each transmitter frequency capability, depending on the number of antenna ports that are mapped to the transmitters of the corresponding capability.
This document outlines how the mapping proposal in [3] fits with the examples discussed over e-mail and captured in [2]. Much of the text in this document is copied from [2]. The interpretation of each example is highlighted using change marks.

2 Interpretation of examples
In most cases a 16 TRX unit AAS is used. In each case the 16 TRX’s are used in different ways to produce various signals.
The following designations are used in the examples to indicate the functionality:

AP: Number of AAS applicable antenna ports per channel i.e. Number of MIMO or diversity branch per channel.

F: Carrier Frequency per band
B:  Band number


C: Geographical Cell number 
2.1 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)
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In this example, there is a single “set” of transceivers with the same frequency capability. Within this set there are 4 (non-overlapping) antenna port related groups of transceivers. Hence the combined emissions from all 16 of the transceivers in the set should not exceed four times the .104 limit. 
2.2 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).
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In this example, there is a single “set” of transceivers with the same frequency capability. Within this set there are 4 (completely overlapping) antenna port related groups of transceivers. Hence the combined emissions from all 16 of the transceivers in the set should not exceed four times the .104 limit. 

2.3 Example 3.

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

Similar to example 1, and 2 however in this case the transceiver units are split into what looks like 2 overlapping groups with TRX1-12 used for AP1,2 and TRX5-16 used for AP3,4.
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In this example, there is a single “set” of transceivers with the same frequency capability. Within this set there are 4 (partially overlapping) antenna port related groups of transceivers. Hence the combined emissions from all 16 of the transceivers in the set should not exceed four times the .104 limit. 

2.4 Example 4.

Capability is defined by; 2 way MIMO per carrier (AP1-2),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

The TRX units are split in 4 groups (similar to example 1) each group of 4 handles and single carrier frequency and MIMO path.
It is assumed that the TRXs transmitting frequency F1 are only capable of transmitting on F1, and the TRXs transmitting on F2 are only capable of transmitting on F2; they do not have a multicarrier transmission capability.
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In this example, there are two “sets” of transceivers, with members of each set the same frequency capability. The transceivers in the first set can transmit on F1 only and the transceivers in the second set on F2 only.

In set 1 there are two groups of transceivers mapped to 2 MIMO branches. Hence emissions from the 8 transceivers of set 1 should not exceed the .104 requirement scaled by a factor 2.
Similarly, in set 2 there are also two groups of transceivers mapped to 2 MIMO branches. Hence emissions from the 8 transceivers of set 2 should not exceed the .104 requirement scaled by a factor 2.
Requirements are set in this way because in this case, there are two types of radio and radios of each type generate two AP. Thus a non AAS system would need 4 radios; one for each type and AP. In general, we take the view that emissions should be set and tested separately for groups of radios with different frequency capabilities.
2.5 Example 4A.

Capability is defined by; 2 way MIMO per carrier (AP1-2),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

The TRX units are split in 4 groups (similar to example 1) each group of 4 handles and single carrier frequency and MIMO path.

It is assumed that all TRXs are capable of multicarrier transmission and can transmit on either F1 or F2.
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In this example, unlike example 4 all transmitters have the same frequency capability even though they are not configured to transmit the same carrier. Therefore there is one transceiver set. There are 4 antenna ports; two per carrier. Thus the maximum number of antenna ports mapped to any carrier is two.
The complete set of 16 transceivers should therefore conform to the .104 requirement scaled by two.
Requirements are set in this way because there is only one type of radio, and two MIMO branches are generated. A non AAS system would need 2 radios to generate MIMO branches. The fact that specific carriers can be allocated to specific radios is an AAS specific functionality that is simply not possible with a non AAS system. 
2.6 Example 5.

Capability is defined by; 2 way MIMO per carrier (AP1-2),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

The TRX units in this case are multi carrier, each TRX unit handles all 4 signals (2 frequency carriers * 2 antenna ports per carrier).
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In this case, there is a single set of radios that all have the same frequency capability. There are 4 antenna port groups in total mapped to 2 carriers. Thus, there are 2 antenna port groups on each carrier.
The requirement should be emissions from the set of 16 radios not exceeding twice the .104 limit.
2.7 Example 6

Capability is defined by; 2 way MIMO per carrier (AP1-2),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

In this case the 16 TRX units are split into 2 groups, each group (of 8 transceiver units) handles a single carrier frequency but both of the MIMO branches
It is assumed that the TRXs transmitting frequency F1 are only capable of transmitting on F1, and the TRXs transmitting on F2 are only capable of transmitting on F2; they do not have a multicarrier transmission capability.
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In this case, there are two sets of radios with different frequency capabilities; one set can only be configured to transmit on F1 and the other set can only be configured to transmit on F2.
Two AP are mapped to set one on a single carrier. The requirement on the 8 TRX of set 1 should thus be 2 times the .104 limit.

Similarly, two AP are mapped to set to in a single carrier. So the requirement on the 8 TRX of set 2 should also be 2 times the .104 limit.
2.8 Example 6A
Capability is defined by; 2 way MIMO per carrier (AP1-2),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

In this case the 16 TRX units are split into 2 groups, each group (of 8 transceiver units) handles a single carrier frequency but both of the MIMO branches

It is assumed that all TRXs are capable of multicarrier transmission and can transmit on either F1 or F2.
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In this case, there is a single set of radios with the same frequency capability, since all radios can be configured to transmit on either F1 or F2. There are 4 AP mapped to 2 carriers; hence the maximum number of AP mapped to the radios in the set on any carrier is 2.

The emissions limit should thus be 2 times the .104 limit and should be applied to all radios in the set.
2.9 Example 7.

Capability is defined by; 2 way MIMO per carrier (AP1-2),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

As with example 6 the 16 TRX units are split into 2 groups, however in this case each group (of 8 transceiver units) is a multi carrier unit handling 2 carriers but only 1 MIMO branch per carrier.
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In this case, there is a single set of transceivers with the same frequency capability. Four AP are defined; two on two carriers. Therefore the maximum number of AP mapped to the set of transceivers on any carrier is two. The emissions on the set of 16 transceivers should not exceed twice the xx.104 limit.
2.10 Example 8.

Capability is defined by; 4 way MIMO per carrier (AP1-4),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

The 16 transceiver units are spit into 8 groups (each of 2 TRX units), each group handles as single frequency carrier with a single MIMO branch.
It is assumed that the TRXs transmitting frequency F1 are only capable of transmitting on F1, and the TRXs transmitting on F2 are only capable of transmitting on F2; they do not have a multicarrier transmission capability.
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In this case, there are two different sets of transceiver; one set has the capability to only transmit on F1 and the other set to only transmit on F2. The set of transceivers that can only transmit on F1 have 4 antenna port groups mapped to them. Therefore, emissions from the 8 transmitters of set 1 should not exceed 4 times the .104 limit.
Similarly, the second set of transceivers has 4 antenna ports mapped to them. So the emissions from the 8 transceivers making up the second set should not exceed 4 times the .104 limit.
2.11 Example 8A.

Capability is defined by; 4 way MIMO per carrier (AP1-4),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

The 16 transceiver units are spit into 8 groups (each of 2 TRX units), each group handles as single frequency carrier with a single MIMO branch.

It is assumed that all TRXs are capable of multicarrier transmission and can transmit on either F1 or F2.
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In this example, there is a single set of transceivers as all transceivers are capable of transmitting on F1 or F2 or both. A total of 8 AP are mapped to the transmitters, but only 4AP are mapped on each carrier.
Following the proposed methodology, the emissions from all 16 transceivers should not exceed 4 times the .104 limit, as the maximum number of antenna port groups on a carrier is 4.
There could be some room for discussion in this case as to whether the emissions should be stated to be applicable to groups of 8 or all 16 carriers. The reason for this is that on each carrier, half of the transceivers are inactive. When taken as a sum of emissions, there is no difference between taking 8 or 16 transceivers; however if scaling by 10log(n) to a per transceiver requirement, whether to consider inactive transceivers or not should be considered further.
2.12 Example 9
Capability is defined by; 4 way MIMO per carrier (AP1-4),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

In this case there are 4 physical groups (each consisting of 4 TRX units), each transceiver unit in this case is multi carrier, and handles 2 carriers with 1 MIMO branch (AP) per carrier.
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In this case, there is a single set of transmitters as all transmitters are capable of transmitting on F1, or F2 or both. A total of 4 antenna ports are mapped to the two carriers. The emissions from the 16 transmitters of the set should not exceed 4 times the .104 limit, since 4 is the maximum number of Ap groups mapped to the transmitters on any carrier
2.13 Example 10.

Capability is defined by; 4 way MIMO per carrier (AP1-4),  2 carrier frequencies (F1,F2),  Single band (B1), Single cell (C1).

In this case there is only a single physical group, each transceiver unit is multi carrier and handles both frequency carriers and all 4 MIMO branches per frequency carrier.
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In this case, there is a single set of transmitters as all transmitters are capable of transmitting on F1, or F2 or both. A total of 4 antenna ports are mapped to the two carriers. The emissions from the 16 transmitters of the set should not exceed 4 times the .104 limit, since 4 is the maximum number of Ap groups mapped to the transmitters on any carrier

2.14 Example 11.

Capability is defined by; 2 way MIMO per carrier (AP1-2),  Single carrier frequency (F1),  Single band (B1),Minimum 3 Geographical cells (C1-3).

In this case there are a total of 18 transceiver units (not 16), There are 3 physical groups of 6 transceiver units each, the transceiver units in each group handle a single carrier and both MIMO channels.
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In this case, there is a single set of transceivers that can transmit on F1. There are a total of 6 Antenna Ports mapped to the transceivers (Two Antenna Ports in each of 3 cells). Thus, the total emissions from the 18 transmitters should not exceed 6 times the .104 limit.
2.15 Example 12
Capability is defined by; 2 way MIMO per carrier (AP1-2),  Single carrier frequency per band (F1),  Dual band (B1,B2), single cells (C1).
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In this case, there is a single set of transceivers which are multiband capable. A total of 4 antenna ports are mapped to the 16 transceivers; 2 on each of two carrier/bands. Thus the emissions limit for the transceivers should be 2 times the MB-MSR emissions limits of 37.104.
2.16 Example 13.

Capability is defined by; 2 way MIMO per carrier (AP1-2),  2 carrier frequencies (F1,F2) per band,  Two bands (B1, B2), Single cell (C1).

The TRX units are split in 4 groups (similar to example 1) each group of 4 handles and single band, both carrier frequencies and a single MIMO path.

It is assumed that all TRXs are capable of multicarrier and multiband transmission and can transmit on either F1 or F2 on either band.
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In this case, there is a single set of transceivers which are multiband capable. A total of 8 antenna ports are mapped to the 16 transceivers; 2 on each carrier (There are a total of 4 carriers in 2 bands). Thus the emissions limit for the transceivers should be 2 times the MB-MSR emissions limits of 37.104.

2.17 Example 13A.

Capability is defined by; 2 way MIMO per carrier (AP1-2),  2 carrier frequencies (F1,F2) per band,  Two bands (B1, B2), Single cell (C1).

The TRX units are split in 4 groups (similar to example 1) each group of 4 handles and single band, both carrier frequencies and a single MIMO path.

It is assumed that all TRXs 1-8 are capable of multicarrier transmission in the first band only, and TRX 9 – 16 are capable of multicarrier transmission in the second band only.
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In this example, there are two sets of 8 transmitters; one set can transmit in the first band and the second set in the second band. Each transmitter set has 4 Antenna Port groups mapped to it; two in each of two carriers. The emissions limit on each set of 8 transmitters should be twice the .104 limit, since the maximum number of Antenna Ports per carrier is 2 in every case.
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