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1 Introduction

In WG1 meeting #44, the concept of fully DTXed solution for ConCon was described in R1-060549 [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. However, there are some concerns raised in the meeting about the synchronization procedure. The main doubt is that since no signal is transmitted, how the network could release the resource when a UE in ConCon mode is out sync. This document describes the synchronization procedure and handover procedure in detail. The combination analysis with other ConCon concepts is also provided.
2 Technical description
2.1 Synchronization Procedure
The main purpose of normal RL synchronization detection is to make sure the radio link status is acceptable, so that services on the RL could be provided. Once the RL is failed, the resource will be released. In ConCon mode, if no data needs to be transmitted, the RL synchronization detection serves only for out-sync detection. 
For fully DTXed solution, though resource for a RL in ConCon mode could not be released immediately when the RL is out sync, the situation is assumed to be acceptable for the following reasons:
1). In a well optimised network, the probability of RL failure should be less than 2%.
2). The RL synchronization detection could be done accompanying with the following events:
· When NodeB triggers the ConCon termination procedure, but receives no response from UE, a RL_OUTSYNC signaling could be reported to RNC, and RNC will release the RL.

· When UE triggers the ConCon termination procedure, but receives no response from NodeB, UE will use the RACH to send CELL_UPDATE to RNC, and RNC will release the RL.
3). ConCon mode is only used for a temporary period according to R1-060754 [2]. 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 state to other more appropriate state, that is, even RL out-sync in ConCon mode happens occasionally, the resource will be released when network decides to transfer the CELL_DCH state to the others.
However, to make the synchronisation procedure more controllable, a PC restore procedure trigged by the network could be helpful. If the time that a UE stays in ConCon mode exceeds a certain threshold, the NodeB will trigger the ConCon termination procedure. After that, when the timer for no service is out, NodeB will trigger the ConCon initiation procedure. This procedure is shown in Fig. 1. The other PC restore procedure trigged by UE is described in R1-060549 [1].
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Fig1. Power Control Restore Procedure
2.2 Handover Procedure

For fully DTXed solution, normal RL synchronisation procedure is not performed during ConCon mode. Therefore, in handover, the RLS in the NodeB that doesn’t contain the serving cell will need to know whether the RLS is in ConCon mode or not. This information could be transmitted from the NodeB containing the serving cell to other NodeBs in the active set through control FP. The time delay of FP transmission is around 50ms. This procedure is shown in Fig. 2. 
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Fig.2 RL status information transmission procedure
2.3 ConCon solution combination analysis
Fully DTXed solution can be combined with other concepts included in TR 25.903.

1. Combination with uplink DPCCH gating 

Uplink DPCCH gating concept is applicable well for real-time services, e.g. VoIP, while fully DTXed solution is more suitable for non real time services, e.g. web browsing. When a packet service is initiated, the network may choose the ConCon solution according to the service type. Thus, the combination of two solutions will not only meet the short delay requirement of real-time service, but also further reduce the UL interference of non real-time service. 

2. Combination with CQI off 

In fully DTXed solution, the HS-DPCCH carrying CQI is not transmitted in ConCon mode, so CQI off concept is a basic feature of fully DTXed solution. 

3. Combination with DRX

For fully DTXed solution, UE has to keep its receiver on to be ready for ConCon termination by monitoring F-DPCH transmission. If UE is able to shut off the receiver circuitry over some periods of time to yield a non 100% receiver duty cycle, the UE could effectively go to sleep mode and further lower battery consumption. Although an additional time delay may be needed for ConCon termination, the overall delay of reactivation could be well controlled within 50ms by setting appropriate DRX periods.
3 Conclusion

This document describes fully DTXed solution for ConCon in more detail based on R1-060549 [1]. In the situation similar to DSL applications, fully DTXed solution has the potential to increase the number of HSPA packet user in CELL_DCH state greatly. It is proposed to accept fully DTXed solution as a candidate for ConCon solution.
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