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1. Introduction

This contribution shows differences between the two modulation proposals in the TR25.802v0.3.2.

2. Discussion 

There are now two modulation proposals for the coaxial interface option defined in the RET TR25.802. To help to make the decision between them, some points are highlighted below w.r.t. OOK (On-Off Keying) and D-QPSK (Differential Quadrature Phase Shift Keying) modulations

Signal spectrum

OOK as a modulation method requires wider signal bandwidth in comparison to the used signal rate than D-QPSK modulation. Also the spurious signals generated in the OOK modulation process will spread to the wider band and to remove them  on the receiver side, the signal has to be filtered. Therefore filtering the spurious signals needs more consideration with OOK. 

Bit rate

For the software downloads, it is preferred to have a possibility to increase the bit rate temporarily. The proposed D-QPSK can support 115kbps (and even beyond) while the OOK modulation can only support some tens of kbit/s at maximum. Because of the future proofness, the chosen modulation method should have capability for higher bit rates. 

Future proofness of Layer 1

The protocol requirement in the TR 25.0.3.2 says:
· Transport protocol stack of the RET antenna control interface shall be future-proof in terms of availability, compatibility, performance, capacity and addressing capabilities, allowing the same transport protocol stack to be used for other controlling purposes than RET antenna control.

To comply with the existing requirement on future proofness that is there in the TR, the modulation method has to have potential for high bit rates. The coaxial cable itself has potential to very high bit rates, so it can be questioned whether it is reasonable to restrict that capability intentionally with the modulation method. If there is later need to have higher bit rates (we don’t know yet what kind of additions antenna interface includes in the future), it will be a big challenge to change the modulation. It would also be a backward incompatible change. This means that all the old equipment would have to be replaced/upgraded to support the new modulation  

D-QPSK modulation supports bit rates up to Mbps, and in that sense it is more future proof. For example the DVB-T uses variant of D-QPSK, and its bit rate is multiple Mbps. There are also many other existing applications that are based on D-QPSK or its variants (TETRA, IS-136, etc.).

Also, even if there would not be any future extensions of Iu-ant defined in 3GPP, there will likely be other devices attached to the Iu-ant interface. The vendors might implement many proprietary extensions to the antenna line and it would be much cheaper to re-use same L1+L2 in the proprietary systems than to develop a new modulation method, in addition to the existing standard based modulation.

The cost
When the bit rates are very small, the cost benefit is for the OOK modulation. However, when the bit rate increases the cost difference between the OOK and DQPSK modulation implementation will approach each other. When increasing the bit rate, the upper limit is soon reached for OOK due to its physical characteristics (ref. above).

Coaxial Cable length

D-QPSK can support longer coaxial cable feeds than OOK with the same power level. This is one consequence of the spectrum efficiency of D-QPSK. 

3. Conclusion

It is proposed to discuss the content above and agree the benefits of the DQPSK modulation.  

It is also proposed to include section 2 of this contribution in the TR25.802 with the title “Comparison of Layer 1 modulation method”.

