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Rationale

A possible measurement to characterize the per UE radio link rate in an objective way has been discussed during previous meetings. The primary motivation for such a measurement is that it is a direct and easy to interpret descriptor of the capacity of the radio link of the UE. There are a couple of aspects that need to be considered when defining such a measurement, which have also been raised during discussions at previous meetings and now are summarized below.
The measurement should characterize the bit rate that can be achieved on unit frequency resource on the UE radio link. For unit resource, the Resource Element (RE), defined as the smallest resource in the OFDM time-frequency grid (see [2] for the definition of RE) shall be used. The reason for using RE as the unit resource, instead of a PRB is that a PRB contains REs that are used for reference symbols, as well as, for control signalling and the number of REs used for such purposes may dynamically vary in time in the cell. This would mean that the radio link rate measurement would be distorted by an unknown, varying overhead factor.
When calculating the amount of transmitted data, it should include only the acknowledged amount of data on HARQ, thereby the effect of retransmission would also be taken care of in the calculated rate. The number of REs should count the sum of REs used both for initial transmissions, as well, as for retransmissions. In case of spatial multiplexing the same time-frequency resource, i.e., same RE is used by multiple streams (i.e., by multiple codewords) and the amount of transmitted data is the sum of data on the streams. Therefore, in order to take into account the effects from spatial multiplexing, the sum of data transmitted on both streams should be counted and the number of REs used by both streams should be summed. That is, when two layer spatial multiplexing is used and the same RE is used by two codewords, the same RE should be counted twice in the resource sum.
This pCR introduces text proposal to [1] on the new measurement of radio link rate for CCO function purposes.
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5.2.2.1
UE specific

-
Uplink signal strength and interference measurements: including measurements as used also for MDT, see TS 37.320 [2] and references therein.

-
Scheduled IP throughput measurements (UL/DL): same as measurements used for MDT, see TS 37.320 [2] and references therein.
-
Radio link rate per RE [RadioLinkRate] (UL/DL): The transmission rate per Resource Element (RE) that is achieved by the UE on the radio link when scheduled, measured separately per uplink and downlink. The radio link rate is expressed as the ratio of the successfully transmitted data volume versus the used radio Resource Elements (RE), which measurements are defined further below:
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-
Radio link transmitted volume [RadioLinkTxVol] (UL/DL): The total successfully transmitted data volume on the radio link, counted on HARQ level during a measurement period, only volume acknowledged on HARQ level is counted. It is measured separately per uplink and downlink. In case spatial multiplexing is used data volume transmitted on each of the streams is counted.
-
Radio link used Resource Elements [RadioLinkREs] (UL/DL): The total number of physical Resource Elements (RE, see [4] for definition of RE) that has been used to transmit the volume indicated in the RadioLinkTxVol during the measurement period. Resource elements used for both successful and unsuccessful transmissions are counted. In case of spatial multiplexing is used, the REs used by both streams (i.e., by both codewords) need to be counted, i.e., it should count as two REs in case two codewords are transmitted on the same resource.
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