Antenna Ports

Comments from the editor

In Rel-8 (and Rel-9), it is stated in 36.211 that

An antenna port is defined by its associated reference signal
Unfortunately, the term is used in two meanings in 36.211:
1) to implicitly refer to the RS (and associated data) as suggested by the definition

2) to denote the input to (or output after) OFDM signal generation

For the downlink description, this ambiguity does not cause any problems as, from a specification point-of-view, downlink reference signals are not precoded. Hence, reference signals are fed directly into the OFDM signal generation and there is a one-to-one relation between the reference signal and the OFDM output.

With the introduction of uplink spatial multiplexing in Rel-10, the term “antenna port” is needed (and already used in RAN1 discussions) also in the uplink section. However, as the PUSCH demodulation reference signals will be precoded in case of spatial multiplexing, while the sounding reference signals will not, the usage of “antenna port” needs to be clarified. In particular, two different terms are needed for referring 1) and 2) above. Therefore, in line with the terminology used in the RAN1 discussions, “antenna port” is used for 1), while I used resource element grid when refereeing to 2). There is one resource grid per precoder output (which is in line with DL MIMO). By mapping the precoded demodulation reference signals and the sounding reference signals to the same resource grids, the intention with sounding is captured.

To align the terminology in the downlink section with the uplink section, I did the same changes to the downlink section (i.e. replacing “antenna port” with “resource grid” at some places). There is no behavioral change whatsoever (since in the downlink there is a one-to-one mapping between the “old” usage of antenna port and the resource grid used). Without polishing the downlink text, there would be slightly definitions of “antenna port” in the two sections which would be inconsistent and potentially confusing.

I also refined the definition of “antenna port” slightly to make it clearer what the intention is. It now reads (new text in red)

An antenna port is defined by its associated reference signal such that the channel over which symbols on the same antenna port is conveyed can be estimated from the reference signal.
Illustration:
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