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1 Introduction
During RAN4#74bis  a definition and name for the MIMO/Tx diversity parameter which has been discussed at length in documents relating to UEM scaling but until now has not had a clear name or definition. The definition was approved in [1]. Following this in RAN4#75 a number of TP’s were submitted to include this approved definition in the TR. There were issues raised that the definition of the AAS-ETAC suffered with the same problems as the definition of the RAN1 antenna port. In that the counting of multiple layers to different UE’s at different times could result in an AAS-ETAC value in excess of the intended purpose.

The problem lies in the fact that the definition of layer in RAN1 is based from the UE point of view, a UE can only see max 8 layers from the BS. However using different resources the BS can generate up to 8 layers to a number of UE’s. A clarification is therefore required in the definition of the AAS-ETAC to ensure the intended meaning. 
The current definition is based on the definition of an antenna port and a layer in the RAN1 specification 36.211.  The intention of the definition to describe a spatial multiplexing or Tx diversity layer. The term is intended to define the entity which is generally referred to as a MIMO or Tx diversity layer in general discussions but until this point has lacked a definitive definition.
The agreed proposal is understood to be applicable for the E-UTRA MIMO functionality defined in the release 12 version of the RAN1 specifications. It is not agreed to be scalable to larger numbers of  ”AAS Equivalent transmitter antenna connector” in case RAN1 would define such new functionality during release 13.

The agreed name and definition is as follows:
AAS Equivalent Transmitter Antenna Connector (AAS-ETAC):
For E-UTRA a AAS-ETAC is defined such that the channel over which a symbol on the AAS-ETAC is conveyed can be inferred from the channel over which another symbol on the same AAS-ETAC is conveyed. The number of AAS-ETAC supported is:
(The number of transmission layers for spatial multiplexing) * 
(the number of transmission layers for transmit diversity if used or 1 if no transmit diversity is used)
For UTRA a AAS-ETAC is FFS 
This does not account for multicarrier capabilities in the number of AAS-ETAC [4].
The Unwanted emission limit specified per non AAS Tx antenna connector [per band per cell] is adopted as Unwanted Emissions requirement per AAS-ETAC.

This implies the total emissions from the AAS [per band per cell] does not exceed the number of AAS-ETAC multiplied by the non-AAS unwanted emissions requirement. 
2 Discussion

In [5] the following issue with using the RAN1 definition of antenna ports was highlighted.

The definition of Antenna Port in 36.211 includes the statement that there is one resource grid per antenna port. However there may be a number of parallel resource grids per carrier. Hence it is possible that more than 1 antenna port can be transmitted on a single non-AAS transmitter at one time, i.e. a 4 TRX non-AAS system which is using 4 antenna’s to generate 4 non-correlated spatial paths may be transmitting >4 antenna ports.

Following are some practical example of configurations:

1. CRS: 1 port.
(1 spatial layer for PDSCH)

2. CRS: 2 ports.
(<=2 spatial layers for PDSCH, total 2 antenna ports. Practically, 2 non-AAS antennas.)

3. CRS: 4 ports.
(<=4 spatial layers for PDSCH, total 4 antenna ports. Practically, 4 non-AAS antennas.)

4. CRS: 2 ports + DM-RS: 4 ports.
(<=4 spatial layers for PDSCH, but total 6 antenna ports.)

5. CRS: 2 ports + DM-RS: 8 ports + CSI-RS 8 ports.
(<=8 spatial layers for PDSCH, but total 18 antenna ports.)

In the list it is pointed out that there may be a larger number of antenna ports defined than are available as spatial layers for PDSCH.

It can also be noticed that in the definition of layers for spatial multiplexing and for transmit diversity in 36.211 (§3.3.2, §3.3.3), the number of layers v is defined as:

The number of layers 
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 is less than or equal to the number of antenna ports 
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 used for transmission of the physical channel.
The wording is such that the number of layers are limited but not the number of antenna ports. The intention of the AAS-ETAC definition was to use a similar method to define the AAS capability.

This has become slightly confused I the current AAS-ETAC definition as it includes both the definition and a means of declaring the number supported.

However if the current definition is taken as a whole the limitation on the number of layers for spatial multiplexing and Tx diversity layers is included in the definition  of the AAS-ETAC.

The 2nd part of the definition of AAS-ETAC has been removed in a number of the suggested TP’s

The number of AAS-ETAC supported is:

(The number of transmission layers for spatial multiplexing) * 
(the number of transmission layers for transmit diversity if used or 1 if no transmit diversity is used)

As it is deemed to indicate the means of counting the AAS-ETAC (or setting N) rather than part of the definition, and hence belong in the declarations/conformance part rather than the core This is perhaps due to the phrase “The number of AAS-ETAC supported is”.

By using the wording from the definition of layers in 36.211 this can perhaps be avoided and the entire agreed definition be used in the core part.

The number of AAS-ETAC is less than or equal to:

(The number of transmission layers for spatial multiplexing) * 
(the number of transmission layers for transmit diversity if used or 1 if no transmit diversity is used)

The current wording of the AAS-ETAC definition avoids reference to any specific signal types or transmission modes. This is preferable as bringing that level of RAN1 detail into the RAN4 specification can problems in understanding and once specific reference signals are used then more care has to be taken to check all other signals and their uses etc.. The same is true of the transmission modes. Whilst the number of AAS-ETAC available may enable different transmission modes to be used, it is difficult to use the transmission mode capability to define the AAS.
The current definition of AAS_ETAC with the limit of the layers included seems to avoid the issue with counting multiple antenna ports, a suggested modification of this to avoid the definition including the method of defining the number of AAS-ETAC supported is:
For E-UTRA a AAS-ETAC is defined such that the channel over which a symbol on the AAS-ETAC is conveyed can be inferred from the channel over which another symbol on the same AAS-ETAC is conveyed. The number of AAS-ETAC is less than or equal to:

(The number of transmission layers for spatial multiplexing) * 
(the number of transmission layers for transmit diversity if used or 1 if no transmit diversity is used)

2.1 UMTS

In the current definition the definition for UTRA is FFS, in RAN4#75 [2] was submitted to offer a definition for this. The situation with UTRA is perhaps much simpler than that with E_UTRA as there are fewer modes. The definition of AAS_ETAC can perhaps just list the appropriate modes. A proposed definition for UTRA is added to the E_UTRA definition below:

For UTRA an AAS_ETAC is a channel that is used to support transmit diversity or a MIMO mode. The number of AAS_ETAC supported is:

2 if transmit diversity or MIMO mode are used and 4 if MIMO mode with four transmit antenna is used.
3 Summary

This paper discussed the issues with the current AAS-ETAC definition which is similar to the problems with those raised for  using Antenna ports as the parameter to define eth AAS MIMO capability.  The problem appears to arise from taking on the the 1st part of the proposed definition of an AAS-ETAC. A small modification of the 2nd part is proposed so that it is perhaps more acceptable as part of the core definition and hence the ambiguity is solved.

A proposed definition for and UTRA definition of AAS-ETAC is also given. 
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