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1 Introduction

During RAN2#83, the impact on mobility procedures for legacy UEs operating on a Lean Carrier was discussed [1]. It was agreed to address the inter-frequency handover issues in case of a UE initiating a CS call, while operating in a lean carrier (e.g. increased handovers, latency, and reliability).
This paper provides clarifications regarding deployment scenarios aspects (already described in [2]), highlighting how the benefit of deploying data only carriers (i.e. clean carriers) depends on the nature of the traffic and the available spectrum in the network.
2 Discussion

In [2] different deployment scenarios for the introduction of the Lean Carrier feature were identified and discussed:

1. Data-heavy networks: the amount of data traffic from uplink multicarrier users (Rel-9 DC-HSUPA or Rel-12 Lean Carrier users) is sufficient to secure the full utilization of the clean carrier, which is reserved for these users only. 
This is the main scenario where clean carriers are most beneficial
2. Speech-heavy networks: During the busy hour, it may not be in the best interest of the network to deploy clean carriers. Spreading out the traffic equally on all carriers may provide a better performance. During other time, however, when not all carriers are needed for speech, the deployment of data-only carriers and/or clean carriers can be beneficial.
3. Spare spectrum during off-hours: This applies to both the data-heavy and the speech-heavy scenarios described above. Instead of completely turning off a carrier to save energy, the carrier can be turned into an "on-demand" clean carrier. Since there are no broadcast channels and no RACH access on a clean carrier and the primary CPICH is needed only for decoding DL transmissions, the carrier can be turned off when there is no traffic. In this way, UEs can benefit from high-bitrate transmissions on the clean carrier and yet the carrier can be "powered down" for most of the time to save energy. In addition, there is also the gain from the DL interference reduction.
How much a carrier can be powered down, and hence the amount of saving that can be achieved, depends on the capability of the Node B. The next generation of "green" Node B's is expected to be able to come up to full power from a very low standby level at the TTI time scale

A fourth scenario was considered ([2], [3]), utilized when there is not quite enough spare spectrum to set aside a whole carrier and the demand for clean operations does not justify the conversion of a regular carrier into a clean carrier. The main purpose of this scheme is to reduce under-utilization. In order to accommodate both Lean Carrier and legacy operations on the same carrier, the carrier is divided into two parts using HARQ processes, with one part dedicated to high-bitrate Lean Carrier operations and the other part to legacy operations. Random access and voice services should be limited (or avoided completely) for those users having the clean carrier as primary carrier. This can be achieved by proper configuration of the System Info, inter-frequency handover procedures in case of establishment of  voice calls while transmitting on the clean carrier, cell state policy procedures (in order to allow only Cell-DCH state users on the clean carrier).

Such a hybrid deployment scenario would result in an increased number of inter-frequency handover between the clean carrier and the primary “regular” carrier, for legacy UEs not supporting DC-HSUPA. As a consequence the latency for voice calls initiated by these users while transmitting on the clean carrier would increase. The reliability of the IFHO procedure may lead, in some cases, to a KPI degradation. The gain from clean operations on such a hybrid carrier cannot be compared to that of a normal clean carrier.

3 Conclusion

The benefit of deploying clean carriers depends on the nature of the traffic and the available spectrum in the network. The following scenarios have been identified and discussed:

· Data-heavy networks: This is the main scenario where clean carriers are most beneficial.

· Speech-heavy networks: Depending on the available spectrum, clean carrier deployment may or may not be beneficial during busy hours. During off-hours, when more spectrum is available for data services, clean carrier is a possibility.

· Spare spectrum during off-hours: In addition to the normal clean carrier gain, this scena​rio also provides energy saving opportunity for the network by using DL DTX when there is temporarily no traffic in a cell. 

· Under-utilized clean carrier: A hybrid version that supports both legacy and clean opera​tions may be used, instead. Under-utilization is then reduced, but the gain from clean operations is also impacted. Latency and reliability for voice calls initiated on the clean carrier by non-DC-HSUPA users might also be affected. 
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