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1 Introduction

In WG1 meeting #43, a ConCon solution was described in R1-051452 [1]. The feature of the solution is that when UE and NodeB enter ConCon mode, no signal, including UL DPCCH and DL F-DPCH, is transmitted. This document describes the solution with some minor update, and the link simulation results are shown in R1-060550 [2]. To avoid confusion with “ConCon mode”, the solution is named “Fully DTXed solution for ConCon” instead of “HSPA silent mode”.
2 Technical description
2.1 Transitions between the different phases
2.1.1 ConCon initiation
When NodeB containing the HSDPA serving cell and HSUPA serving cell detects that there is no data for both DL and UL for a period of time, NodeB triggers the HSPA active phase to ConCon mode through the HS-SCCH signalling, and this procedure is confirmed by UE through an ACK in HS-DPCCH. The HS-SCCH signalling could be a special TBS value of HS-SCCH. 
UE and NodeB enters ConCon mode after UE sends out ACK and NodeB receives ACK respectively. If the ACK is not detected correctly, the HS-SCCH signalling will be retransmitted till an ACK is received. The reason using HS-SCCH signalling during ConCon initiation is to achieve robustness.
Comparing to ConCon termination, time delay is not a very important issue for ConCon initiation.
2.1.2 ConCon termination
The transition from ConCon mode to HSPA active phase could be initiated by both NodeB and UE.

When NodeB has some data to send, it starts transmitting F-DPCH immediately. After UE detects the F-DPCH signal, it starts transmitting DPCCH, and when NodeB detects the DPCCH signal, the ConCon mode is finished. 
The other situation is when UE has some data to send, or UE decides to initial the power control procedure in 2.2.2, it starts transmitting DPCCH immediately. After NodeB detects the DPCCH signal, it starts transmitting F-DPCH, and when UE detects the F-DPCH signal, the ConCon mode is finished.
Link simulations show that the time delay for ConCon termination could be well controlled less than 40ms. Typical time delay is 10~20ms.
2.2 Fully DTXed solution
2.2.1 Physical layer features
Both UL and DL are fully DTXed under ConCon mode, i.e., no dedicated signal is transferred.

During ConCon termination procedure, the UL initial power could be calculated by the following formula: 
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Where 
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 denotes initial power of UL DPCCH, 
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 denote the change of RTWP and CPICH RSCP. Alternatively, the UL initial power could be calculated using open loop power control as RL SETUP procedure.
For the DL, since NodeB has no info to perform an open loop power control, the initial power of F-DPCH could be set to cover the cell during ConCon termination.
2.2.2 Power control restore procedure
During ConCon mode, UE monitors the strength of CPICH RSCP. When the change of CPICH RSCP strength is above a certain threshold, UE will trigger the power control restore procedure. 
UE initiate the ConCon termination procedure. After that, when no_service_timer is out, NodeB will trigger the ConCon initiation procedure again. Through the power control restore procedure, NodeB could update the path position of UE, and CQI could be updated.
However, the power control restore procedure could be switched off by setting a rather high threshold to avoid unnecessary status transition, e.g., for micro cell environment, the path position of UE maybe not needs to be updated.
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Fig1. Power Control Restore Procedure
2.2.3 RL out-Sync detection

In ConCon mode using fully DTXed solution, no physical layer out-sync detection is available because no dedicated channel is transmitted. However, it won’t be a big trouble for ConCon mode.
Firstly, ConCon mode is only used for a temporary period according to R1-051617 [3]. When the network detects no service data for a rather long time, e.g., 1 minute or 10 minutes, it will transfer the CELL_DCH status to other more appropriate status, e.g., CELL_FACH status.
Secondly, the RL out-sync detection could be done accompany with the following events:
1. When NodeB trigger the ConCon termination procedure, but receives no response from UE anyway, a RL_OUTSYNC signaling could be reported to RNC and release the old RRC connection.
2. When UE try to trigger the ConCon termination procedure, but receives no response from NodeB anyway, UE will use the RACH to release the old RRC connection.
3 Conclusion

In ConCon mode using fully DTXed solution, no dedicated channel is transmitted, thus saved the air interface resources to the extreme for both UL and DL. Theoretically, the only limitation of ConCon mode user number is the DL code resources assigned for F-DPCH. The subsequent problems of path monitor and RL sync detection are also analysed. In the situation similar to DSL applications, this technology is expected to increase the number of HSPA packet user in CELL_DCH status greatly and without introducing new slot format for physical layer.
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