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1. Introduction
A Study Item on Energy Saving for UMTS was approved at RAN#46 and initial discussions on the objectives and candidate techniques took place at the previous RAN WG1 #59bis and #60 meetings. 
Energy Saving in UMTS has been discussed in RAN3 since RAN3#65. It has been agreed to introduce a Dormant Mode indicator so that RNC can indicate a NodeB to implement its own mechanism. However, no detailed solutions have been approved. This document discusses a UTRAN energy savings solution based on cell switching on/off gradually method.
2. Discussion
2.1. Scenarios
For urban or hotspot area, different frequency networks can be co-deployed to cope with peak hours, such as Figure1. The hotspot cells with f2 could be switched off for energy saving. NodeB energy saving can be achieved by cell switch on/off according to cell load, number of users or etc. However, according to current specification, only cell deletion/setup procedure can be used to implement the cell switch on/off.
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Figure1 energy saving discussed for co-deployed cells 

So the cell switching on/off gradually method can be applied under these scenarios:
· UTRAN only, multiple inter-frequency cells with different coverage (e.g. hot spot and overlay network)
· Low traffic load cell
· Small number of active users 
· All kinds of NodeB configurations
2.2. Energy Saving Solution

RNC controls a NodeB with Energy Savings Indicator in cell reconfiguration procedure, as well as the adjusting parameters, i.e. adjusting step and/or adjusting period. And a NodeB implements the energy saving based on RNC’s configuration. 
The adjusting step and/or adjusting period can be configured as statistical or dynamical based on network status. As only the RNC has the whole information of RAN status, such as the number of UEs within the cell and the cell load, it is the most intellective to enable the RNC to control to ensure the network performance.
During cell switching off, to gradually decrease the Tx power of the P-CPICH can enable the UEs to smoothly switch to the inter-frequency collocated cells based on UE measurement, while remaining Tx power of data channel can guarantee the services for UEs. During cell switching on, increasing gradually the Tx power can control the interference to the existing UEs in the neighbouring cells.
Meanwhile, during the procedure of gradually decreasing/increasing the P-CPICH power, if RNC analyzes that the procedure should be terminated due to the network status, e.g. the load of the covered area becomes high quickly or too many users request to access this cell simultaneously, and etc. (probably depending on different algorithms), RNC can inform the NodeB to terminate the ongoing procedure and gradually increase/decrease the power of P-CPICH to the normal level via cell reconfiguration with corresponding energy saving indicator.

RNC decides on the adjusting parameters as static or dynamic along with the network status. Besides the Energy Saving Indicator, the adjusting step and/or adjusting period are also needed to be transferred over NBAP.
2.3. Metric
The impact of cell switching on/off gradually on gains, specification impact, backward compatibility, and performance are considered below.
· Gains: In the hotspot or urban area different frequency networks are co-deployed, if only a few of UEs remain in one cell or load of this cell is very low, average power consumption of NodeB equipment can be cut down via saving power of RBS as the power of P-CPICH can be reduced and a cell can be switched off gradually.
· Specification impact: Besides the dormant mode indicator has already been introduced in RAN3. In order to gradually switching on/off cell, RNC needs to inform the NodeB the Energy Saving indicator and the adjusting step and adjusting period are also needed to be transferred over NBAP. As a consequence, the only change to the specification is the need of adjusting step and adjusting period transferred between RNC and NodeB. Initial thought is that physical layer protocol has no need to be impacted.
· Backward compatibility: From the description above, there are no impacts to legacy UEs, all the operation is based on the gradually decreasing/increasing the power level of P-CPICH. According to inherent merit of good backward compatibility, gradually cell switch off/on offering energy saving would be more preferred. 
· Performance: As described above, gradually switching on/off cell RNC controls NodeB via cell reconfiguration procedure to decrease or increase the P-CPICH transmission power gradually. With this method, users can handover or reselect itself to other cells based on signal quality to guarantee the UE experience before the cell switches off, and after cell switching on, the interference to the existing users in the neighbour cell can be controlled. Moreover it does not impact network configuration or deployment since the cell and cell configuration still exist.  
3. Conclusion

In this contribution, an initial approach of UTRAN energy savings based on cell switching on/off gradually method were discussed, and thoughts of scenarios and metrics were presented. In urban or hotspot area different frequency networks are co-deployed, gradually cell switch on/off method can achieve NodeB energy saving.
Proposal: Introduce gradually cell Switch off&on method as a candidate technical concept of solutions for energy saving within UTRA Node B
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