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1 Introduction
In RAN4#74bis the definition of AAS-ETAC was approved to describe a MIMO/Tx diversity layer [1].  The exact method of using the number of AAS_ETAC to place a requirement on the AAS was not agreed, the options were listed in the WF [2].

· How to deal with AAS basestations with multiple configurations involving different number of AAS-ETAC (e.g. a basestation supporting 8 layer, 4 layer or 2 layer in different configurations).

· Three potential solutions were discussed at RAN4#74bis:

· Base the requirement on the basestation “capability” (i.e. maximum configurable number of AAS-ETAC

· Base the requirement on the most stringent condition (i.e. lowest configurable number of AAS-ETAC

· Set the requirement for each configuration according to the number of AAS-ETAC in the configuration. For conformance test, two options were discussed:
· Option 1: Test one representative configuration for configurations with the same number of AAS-ETAC for every different number of AAS-ETAC (e.g. once configuration for 2 layers, one configuration for 4 layers, …).Option 2: Test the configuration with the maximum number of AAS-ETAC with the most stringent requirement for any possible configuration as a means for demonstrating compliance.
· No solution was agreed; one of these three should be adopted or another alternative proposed.

It is also worth repeating the agreed goal of setting the UEM requirements in RAN4#72 [3] on which much of the discussion on UEM has been based:

It has been agreed that:

1. The total unwanted emissions from a AAS BS shall be no higher than the total unwanted emissions from a non-AAS BS.

From this it is assumed that an AAS with similar functionality to an ‘Equivalent’ non-AAS may have a similar total emissions requirement.
2 Discussion

Whilst it has been discussed that in some cases it is difficult to have equivalence between an AAS system and a non-AAS system, and hence finding equivalence between the UEM requirements may not always be possible. However it is quite possible to examine systems which could be described by either the non-AAS (xx.104) requirement, or by the AAS requirement.
36.104 allows a 8 way MIMO system, a simple implementation may be:
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Figure 1. 8 TRX non AAS system with 4 CRS and 8 DMRS 

In such an example each TRX has an antenna connector and each antenna connector may have unwanted emissions up to the 36.104 requirement.

Hence the total emissions for the system may be up to 8 * 36.104 requirements.

It is also well known that there is no link at L1 between RAN1 AP’s and transceiver antenna connectors. In order to provide an antenna port which has a unique channel the antenna port must be mapped to transceiver hardware which is capable of providing this unique channel. Hence to provide 8 unique channels 8 (or more) antenna connectors are required. However whilst the max number of unique channels possible tends to be the same as the number of the antenna connectors, this does not imply a 1:1 mapping of antenna port to antenna connector, or that the max number of MIMO channels are used at any time.
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Figure 2.  8 Antenna connector non-AAS system with ; a) 4 CRS, 1 DMRS, b) 2 CRS,  2 DMRS, c) 4 CRS, 2 DMRS split into 2 groups (e.g. for 2 polarisations)

All of the configurations in Figure 2 are possible (and many more) and in each case the number of MIMO branches (or AAS-ETAC to borrow the term) is different. However the requirements stay constant.
2.1 MIMO Rank
Although LTE systems have the capability to operate at up to 8 MIMO layers and hence achieve up to 8 times the data rate in the same channel. In reality the environment must be suitable for such a thing to happen. For a MIMO channel or rank to be usable, the channel must be both spatially de-correlated from the other channels using the same resource, and of sufficiently low loss that a reasonable SNR can be achieved. Whilst the means to achieve better MIMO performance and hence with greater throughput may be proprietary there are a number of articles publish which indicate in general terms the probability of achieving different ranks using different MIMO systems (antenna configurations etc.). This paper will not examine MIMO performance in detail. It appears that from data publically available in a 4 way MIMO system rank 3 is available <10% of the time and rank 4 much less than that. 
The exact performance of MIMO systems is not important, however the point is that much of the time an 8 (or even 4) transceiver non-AAS system will be operating with only 1 or 2 rank transmission. However the requirements on the hardware do not vary depending on the operational mode of the system, but are allocated to the hardware.
In Figure 1, the allocation of the antenna ports to the antenna connector s is almost 1:1 and is useful as in that it can be clearly seen how the signals are routed.  However this is only 1 possible interpretation.
2.2 Non-AAS vs. AAS requirements

It is easy to agree that the system in Figure 2 when described as a non-AAS system has a requirement which is fixed and equal to the 36.104 requirement applied to each antenna connector. When  looking at the entire system this is the same as 8 * 36.104 requirement applied to the entire system.
[image: image5.emf]TRX1

Antenna

Connector

TRX2

TRX3

TRX4

8 Non AAS 

Transceivers

TRX5

TRX6

TRX7

TRX8

AP1

AP0

AP2

AP3

AP4

AP5

AP6

AP11

AP12

AP13

AP14

AP7

AP8

AP9

AP10

Physical

Connection

(CPRI or similar)

BB

8 layer

capable

Antenna

Connector

Antenna

Connector

Antenna

Connector

Antenna

Connector

Antenna

Connector

Antenna

Connector

Antenna

Connector

                 [image: image6.emf]TRX1

TRX2

TRX3

TRX4

8 Transceiver Unit AAS

TRX5

TRX6

TRX7

TRX8

Physical

Connection

(CPRI or similar)

AP1

AP0

AP2

AP3

AP4

AP5

AP6

AP11

AP12

AP13

AP14

AP7

AP8

AP9

AP10

Transceiver array 

boundary

BB

8 layer

capable


Figure 3. 8 TRX non-AAS system and 8 TRX unit AAS system

As there is no definition of what an AAS may be, and as in the requirement for the AAS there must be access to the transceiver unit connectors a system may be regarded as either an AAS system or a non-AAS system. The 2 systems shown in Figure 3 are essentially exactly the same, by drawing a box around the transceivers and calling it an AAS has not altered the functionality in anyway.
It is perfectly reasonable that the requirements should be comparable in the 2 cases therefore.

As has been shown it is not possible to know how the non AAS system will be operating at any time, and it is reasonable to suggest that the same will be true of the AAS system.  Hence using option 2 or 3 from the WF where the ‘condition’ or the ‘operational mode’ or ‘configuration’ of the system is used to set the requirement results in either a varying requirement or the requirement must be set on the toughest possible requirement.

It has been stated many times that the toughest requirement will always be 1 (or 2 if dual polarisation is assumed), as the operational modes always include the lower MIMO orders.

So using option 2 or 3, the 2 identical systems in Figure 3 would have a 6 to 9dB tougher requirement if the system were regarded as an AAS rather than a non-AAS. This is contrary to the assumption that the requirements will be comparable.

Option 1 captures the capability of the system. The non-AAS system with 8 TRX units has a capability of 8 way MIMO although it is seen that it is not a certainty that it will operate with 8 way MIMO very often.

The capability of the AAS system should therefore be captured to represent its equivalence with the non-AAS system.

3 Summary
A 8 TRX non-AAS system has been investigated and a number of modes have been shown which represent operational modes of the system. As an exercise the identical system has had a dotted line drawn around it and referred to as an AAS. It is suggested that as the 2 systems are identical, then the requirements placed on the AAS system should be the same as those placed on the non-AAS system.

Only option 1 in the WF provides this equivalence where the non-AAS and the AAS capabilities are compared rather than operational modes. 
Option 2 and 3 will result in the requirement being 6 to 9dB tougher than the non-AAS system.
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