Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 AAS Ad-Hoc
R4-75AH-AAS-0017
Venice, Italy, 29th June – 1st July 2015
Agenda Item:
3.5.2.6
Source: 
Ericsson 

Title:  
Ambiguities to be resolved in counting the number of AAS-ETAC
Document for:
Discussion
1 Discussion
During RAN4#74bis, a parameter known as an AAS-ETAC was defined for the purposes of defining emissions and other requirements. An AAS-ETAC is pretty much similar to the concept of an “antenna port” in the RAN1 specifications and was defined as follows:
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.
It was agreed that the emissions requirement will depend on the number of AAS-ETAC.

We noted at the time that this definition made some progress but is not complete. In this paper, we outline what is needed for a complete definition:

Basestations transmitting a number of TMs

The RAN1 specifications capture a description of the air interface between BS and UE and some specified aspects of UE behavior. The specifications are thus written from a UE perspective. An individual UE can only support a single configured transmission mode. A basestation on the other hand may support multiple active UEs with different capabilities and circumstances and may support different TMs to these different UEs. The support for multiple UEs creates some ambiguity when considering how many AAS-ETAC are supported. For example, consider a basestation supporting TM4 with 4 antenna ports to pre-release 10 UEs and TM9 with 8 antenna ports towards post release 10 UEs. TM4 and TM9 transmissions could take place in consecutive TTIs or even on different Resource Blocks within the same TTI. From the definition of AAS-ETAC there would be 4 AAS-ETAC for TM4 and 8 further AAS-ETAC for TM8. In counting the AAS-ETAC, more clarity is needed as to which to consider.
Potential solution: Count the number of AAS-ETAC that can be utilized in a single resource block (or even a single PDSCH subcarrier)

Basestations transmitting a number of cells

Each individual (geographical) cell that a basestation transmits will contain a separate set of AAS-ETAC. Furthermore, if a basestation is capable of cell splitting the number of cells may be variable. There exists some ambiguity when considering in how many cells AAS-ETAC should be counted.

Potential solution: Count the lowest configurable number of cells (discussed further in [2])

Basestations transmitting a number of carriers

Each individual carrier that a basestation transmits will carry separate AAS-ETAC. The number of AAS-ETAC on each carrier could differ. The current agreement does not capture whether and how AAS-ETAC are counted across carriers.

Potential solution: Count the number of AAS-ETAC on the carrier that supports the largest number of AAS-ETAC (per RB) in the band.

WCDMA/HSDPA

The current agreement leaves the issue of counting AAS-ETAC for WCDMA open. In principle, the HSPA specifications can support 1, 2 or 4 AAS-ETAC per cell depending on the configured MIMO scheme. However in practically deployed networks, so called “Virtual Antenna Mapping” may be used to ensure use of spatial diversity and power balancing between carriers. Application of VAM would imply a BS with a single AAS-ETAC per cell 

Potential solutions: (i) Base the number of AAS-ETAC on E-UTRA capability only (ii) Assume UTRA capability to be min(#polarizations, #Layers in UTRA MIMO scheme).

Counting “Layers used for spatial multiplexing” and “Layers used for transmit diversity”
In the WF, it was noted that the number of AAS-ETAC can be counted as:
(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)

However, the means to apply the “number of layers used for spatial multiplexing” and the “number of layers used for transmit diversity” is not very clear.

In the RAN1 specifications, spatial multiplexing and transmit diversity are mutually exclusive for an individual UE. A UE may be configured with “transmit diversity”, in which case it transmits a single codeword. On the other hand, it may be configured with “spatial multiplexing”, in which case it transmits one or two codewords.

However, if the UE is configured with “transmit diversity”, then “the number of layers used for spatial multiplexing” will be zero, and vice versa. Thus, from an individual UE perspective, one of the two terms of the summation will be zero, and thus the number of AAS-ETAC will always work out to be zero in the above formulation.

An alternative understanding of the formulation could be that the multiplication considers the number of layers for used spatial multiplexing for those UEs for which spatial multiplexing is configured multiplied by the number of layers for TX diversity for UEs for which TX diversity is configured. However such an interpretation is also flawed; it still contains the possibility for the product to be zero and potentially if both TX diversity and spatial multiplexing is configured for different UEs, then the product would become the square of the number of antenna ports.
Clearly, the formulation for the number of AAS-ETACs, whilst capturing a general intention requires some clarification.

Potential solution: Modify wording to:

Max[(The number of transmission layers usable for spatial multiplexing ), (the number of transmission layers usable for transmit diversity)]

2 Conclusion

During RAN4#75, an attempt was made to place the WF in [3] into the TR. However although the WF captured an agreed general principle and a definition for AAS-ETAC, it is not entirely clear. It is suggested that the ambiguities are resolved and then a TP that captures in a more exact manner the way in which the AAS-ETACs are counted is agreed.
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