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INTRODUCTION

In AT&T’s view, battery life, UE complexity and overall efficiency are less negotiable requirements than blazing uplink bitrates in optimal conditions. In other words, battery life, UE complexity and overall efficiency are more important than higher uplink throughput in good radio conditions.

DISCUSSION

What is not clear to us is how these requirements (i.e. battery life, UE complexity and overall efficiency) balance-out with the proposals for OFDMA for the uplink in LTE-Advanced.

1. If we use OFDMA uplink for LTE-advanced, will a sector carrier be capable of efficiently supporting a dynamic mix of LTE and LTE advanced UE and traffic, without the loss of any performance?

1. Or must the sector carrier be dedicated to LTE-advanced?

1. In our view, LTE-advanced must support this mix without causing any degradation legacy LTE users. Any option that prevents this will very likely be unacceptable for cost and performance reasons.

We understand that both OFDMA and SC-FDMA have their respective benefits. But it’s not the performance that we are concerned about.

It is backwards compatibility.

How is backwards compatibility going to be handled? Does this mean the LTE-Advanced will support both OFDMA and SC-FDMA in the UL, because otherwise we don’t see how R8 LTE UEs will function in a LTE-Advanced network. If that is the case then will the demodulation of such a mixed (SC-FDMA + OFDMA) signal at the eNB be a cause for concern.

We are not entirely convinced that we really need this at this point, we believe that since 3GPP adopted SC-FDMA after thinking through the problem quite extensively 2 -3 years ago. A very good case needs to be presented to re-visit and reverse this decision now. And such a case is not clear.

The benefits of SC-FDMA on the UE transmit side remain. The cubic metric, which is a measure of the required power amplifier back-off and the corresponding impact on the PA efficiency is something like 3.4 dB for all modulations of OFDM, while it is ~1.0 dB for QPSK and ~1.8 dB for 16QAM for SC-FDMA.  We don’t have the number for 64QAM SC-FDMA, but one can see the trend.  Thus, by going to OFDM, PA performance in the UE will be adversely impacted.  

Having said this, we admit that the advantage of OFDMA is the simplicity of the receiver at eNB and better link performance.  It then also becomes a trade-off between these factors.  

Still, backwards compatibility is the over-arching issue.

CONCLUSION

We are amenable to studying OFDMA for the Uplink in LTE-Advanced, for situations where radio conditions are optimal.

But we caution against adopting OFDMA for the Uplink if it will adversely affect:

1. Backwards compatibility;
1. Battery life;
1. UE complexity (e.g., cubic metric, etc);
1. Overall efficiency (including PA performance, etc);
1. Performance (i.e., latency, etc); 
1. CapEx and OpEx; and
1. OAM&P.

AT&T encourages other operators to consider the above points in making their decision.

~ ~ ~
Page 1 of 2

