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Introduction
For the relay node it is necessary to discuss the maximum output power for a relay in order to progress the work on the specifications. In this paper we present some reasoning around the power requirements.

It is obvious that the required output power is dependent on the scenario that the relay is to be used in. The discussion in this paper assumes that the relay is placed outdoor and is used for creating indoor coverage at locations where the indoor coverage would otherwise be poor. Further details of the envisioned scenario can be found in [1].

Power classes for the backhaul link

In order to understand the power requirements of the relay on the backhaul link we can make a few observations:

The relay is used to improve the coverage at the cell edge. In this case it is likely that the network is planned so that the UE will transmit at maximum power at the cell edge. We can use the UE maximum power of 23 dBm as a baseline for our estimates.
One important factor to consider is if the macro network is planned to provide indoor coverage or if the operator has decided to rely on relays to provide sufficient indoor coverage, or if relays are only used to provide coverage in the most difficult to reach indoor places. It is likely that we will see a mix in practical deployments. Obviously operator input on this issue is very valuable.

If relays are used to a large extent it allows for a sparser macro network, but it also increase the typical coupling (average) loss for the backhaul link. Here we assume that the network is planned so that it is necessary to have the full UE output power outdoors to reach the BS and thus we cannot count on any benefit from the outdoor placement of the relay.
There is however another factor that may be beneficial for the relay compared to a UE when looking at the link budget: A relay is likely to have a better antenna and it is also probably places in a better location that the UEs are. Some relays may have a directional antenna as well, but some relays will only have one antenna and thus we cannot assume a too large advantage for the relay. A wild guess would be may be 6 dB better link budget than that for a UE.

One thing that increases the required power for the relay is that it will have to transmit data from multiple users. If all else is equal the power requirement scales linearly with the number of users served. It is not unreasonable to assume that a relay serves 5-10 users in the envisioned scenario. In addition the relay need to use higher data rates than the UE would have. This can be done by increasing the allocated bandwidth (which makes the power scale linearly) or by increased modulation order (which very roughly makes the power scale exponentially). A conservative estimate is that each user at the very least should have 6 dB higher UL power. Taking this into account we end up at a total of 10-16 dB increased power compared to a single UE.
Overall it seems that a relay will need more power in the backhaul link than a typical UE i.e. more than 23 dBm. Summing our guesstimates we end up at a relay output power for the backhaul link on the order of 24-30 dBm. 

Power classes for the access link

For the access link there is slightly more studies done. The RN is very similar to a micro BS that is placed outside and is used for providing indoor coverage. Thus the same power requirements should apply for the RN in the access link as for a micro BS. Thus we need around 24-30 dBm in the access link.

Conclusions

In this contribution we have discussed the various aspects of output power of relays. We believe it is necessary to allow for higher output power than what typically is available in a terminal today. For a relay the output power should be on the same order as a micro base station, i.e. around 24-30 dBm.
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