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1.
Introduction

This document contains a text proposal on Cell DTX for UMTS energy saving to TR25.927
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3.
Text proposal to TR25.927
7.x
Cell DTX
7.x.1
Description of the concept

<Editor’s note: How does the concept solve the problems addressed by the SI?>
The Cell DTX targets to enable the cell to be able to periodically power down the cell and that way save energy in the radio transmission equipment as well as in base band processing. All the downlink channels need to be shut down at the same time in order to be able to achieve significant energy saving benefits. The larger the off-duration percentage the larger the energy saving.
7.x.2
Analysis of the concept

Users in Cell_DCH state

Cell DTX for UEs in Cell_DCH state is not possible with DCH channels as defined today, but can be achieved with HSPA channels. In downlink data channel the Cell_DTX is a simple matter of scheduling of the HSDPA channels keeping in mind that CQI reports can only be achieved after the P-CPICH has been continuously active for some time, and that the P-CPICH transmission must start before the HS-channel transmissions and end only after the HS-channel transmissions.
Cell DTX applicability with active HSUPA users is relatively limited
· Downlink must be active during HSUPA, HS-DPCCH and UL DPCCH burst transmissions due to power control

· Downlink should remain active until the last HSUPA packet can be positively acknowledged over E-HICH leading to about 15 ms delay before the DL could be turned off after the last uplink packet.

· The CPC uplink DPCCH bursts and CQI transmissions require the DL to activate.
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Figure X: 2 ms TTI E-DCH timing at the end of transmission with CPC. HS-DPCCH, DPCCH bursts not shown
Cell DTX could only be applied to Cell_DCH state users if the number of users is very limited and they do not have any traffic to send.
It appears that Cell DTX is not applicable if there are active users in Cell_DCH state.
No users in Cell_DCH state
The SCH, P-CPICH, P-CCPCH (BCH), S-CCPCH (PCH and FACH) and PICH channels need to be gated in order to enable Cell DTX. In addition the random access procedure would need to be altered to forbid UEs from attempting random access when there is no P-CPICH to base the open loop power estimate on.
Impact of gated SCH to cell detection, acquisition and mobility is FFS

Impact of gated P-CPICH to cell detection, acquisition and mobility is FFS

Discontinuous P-CCPCH and S-CCPCH design is FFS

Discontinuous PICH and management of paging occasions is FFS

Random access procedure design is FFS
7.x.3
Pros & Cons of the concept

Pros:

· Energy saving in the 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/HSPA requires a non-backwards compatible re-design of BCH/P-CCPCH, FACH/PCH/S-CCPCH and PICH as well as modifications to random access procedure timing and power control







7.x.4
Open issues of the concept

· Impact to UE power consumption

· Cell search performance impacts due to gated SCH/P-CPICH
· Magnitude of increase in cell acquisition time

· Mobility measurement performance impacts due to gated P-CPICH

· Intra-frequency neighbour cell measurement reliability
· Inter-frequency and inter-RAT connected mode measurement arrangement
· PICH redesign enabling DTX on PICH and allowing forcing the UEs DRX patterns not to fall on radio frames in DTX

· Impacft to paging capacity and reliability due to reduced availability of paging occasions
· S-CCPCH redesign avoiding FACH and PCH transmission in Cell DTX gaps
· P-CCPCH redesign avoiding System Information Broadcast in Cell DTX gaps
· Random access redesign accommodating the PRACH open loop power control to the discontinous P-CPICH and adaptation of RACH access slots to Cell DTX.
· Impact to random access capacity and collision probability due to reduced availability of RACH access slots
