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1.
Introduction

This document contains a text proposal on Cell DTX for UMTS energy saving to TR25.927
2.
Text proposal to TR25.927
7.x
Cell DTX

7.x.1
Description of the concept

The power amplifier (PA) is one of the elements in the Node B that consumes a significant amount of power, the ability to transmit discontinuously in a cell (Cell DTX) and turn the PA occasionally off would be an attractive option in saving energy in the network. The Cell DTX functionality should enable the cell to periodically power down the cell. All the downlink channels need to be shut down simultaneously in order to be able to turn off the PA and achieve significant energy saving benefits. The larger the off-duration percentage the overall operation time the larger the energy saving.

A Node B could apply brute force Cell DTX and periodically gate all DL physical channel based e.g. on current loading and a traffic pattern estimate. The UEs in the cell or trying to access the cell would benefit from knowing of any Cell DTX pattern in the serving or neighbour cell. Cell DTX is not envisaged for UEs in Cell_DCH. Additional enhancements in specifications enabling aligning at least some UEs’ DRX patterns with Cells’ DTX patterns, as shown in Figure X1, have been considered for new UEs.  
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Figure X1: Alignment of UE DRX and Cell DTX patterns
Efforts have been made to align UEs’ DRX patterns with Cell’s DTX for legacy UEs but significant difficulties in doing this for legacy UEs have been identified especially for UEs in Idle Mode and URA_PCH.   Mobility are also studied for legacy UE with some efforts made to enable inbound mobility into a cell performing DTX but it was found to be very difficult especially for UEs in Idle Mode and URA PCH.  It was also identified there is impact on legacy UE cell acquisition.  Hence, Cell DTX has major backward compatibility issues.
7.x.2
Analysis of the concept

Concept assumes that

· Cell acquisition is possible while Cell DTX is active (performance/feasibility FFS))

· If there are users in Cell_DCH state the Cell_DTX is disabled

· Whenever a paging message needs to be sent to the cell the Cell_DTX is disabled or suffers paging outage
Note that in Release 9 specifications are in conflict of the assumptions made above:

· Cell acquisition requires successful cell search and synchronization as well as succesful system information broadcast reception

· The radio network is not aware of the UE specific core network DRX cycles and it does not know in the cell level where idle mode and URA_PCH state UEs are, and the DRX (paging) cycles of the UEs are distributed in time and cannot be aligned.

7.x.3
Pros & Cons of the concept

Pros:

· Energy saving in the Node B
· UE still able to maintain communication with Node B 
Cons:

· Increased cell acquisition time

· Degraded intra-frequency handover reliability

· Compromised inter-frequency / inter-RAT handover capability

· Incompatibility with common channels as designed in WCDMA
7.x.4
Open issues of the concept

· Impact to UE power consumption

· Cell search and acquisition performance impacts due to gated SCH/P-CPICH/P-CCPCH

· Magnitude of increase in cell acquisition time

· Feasibility of acquisition of system information broadcast

· Mobility measurement performance impacts due to gated SCH/P-CPICH

· Intra-frequency neighbour cell measurement reliability

· Inter-frequency and inter-RAT connected mode measurement arrangement

· Feasibility of being able to force the UE DRX cycle timings by the radio network

· NOTE: NB may require to “wake up” prior to the UE “wake up” period to ensure that the UE has a stable CPICH prior to UE’s data reception

_1335198549.doc

[image: image3.png]









UE 1































NB







DRX Cycle Length











SFN















DTX Cycle Length







SFN



























UE 2



























SFN















[image: image1][image: image2.wmf]
