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---------- Text proposal to TR25.804, section 5.1, Allocation of Dedicated Resources starts here ----------
5.1
Allocation of Dedicated Resources

A fundamental concept in WCDMA is the connection state model, illustrated in Figure 5.1.1. The connection state model enables optimization of radio and hardware resources depending on the activity level of each UE.

When operating with Dedicated Channels,

· Users with high transmission activity (in either uplink, downlink or both) should be in CELL_DCH state, where power-controlled dedicated channels are established to/from the UE. In CELL_DCH state, the UE is assigned dedicated radio and hardware resources, which minimizes processing delay and allows for high capacity.

· Users with low transmission activity should be in CELL_FACH state, where only common channels are used. The major advantages with CELL_FACH state are the possibility for low UE power consumption and that no dedicated hardware resources in the Node B are needed.

· Users with no transmission activity are in CELL_PCH or URA_PCH states, which enable very low UE power consumption but do not allow any data transmission. These states are not discussed further in this section.

Switching between CELL_DCH and CELL_FACH are controlled by the RRC based on requests from either the network or the UE. Entering CELL_DCH implies the establishment of a DCH, which involves a physical layer random access procedure, NBAP and RRC signaling, and uplink and downlink physical channel synchronization.

Clearly, it is desirable to switch a UE to CELL_FACH state when there is less transmission activity in order to save network resources and to reduce the UE power consumption. Switching between CELL_DCH and CELL_FACH is especially useful in scenarios with a large number of bursty packet data users, where there is a risk that the system becomes resource limited if users temporarily not receiving/transmitting any packets are not switched to CELL_FACH. When the activity increases, the UE should rapidly be switched back to CELL_DCH and a dedicated channel be established.
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Figure 5.1.1: Connection states.

5.1.1
Uplink/Downlink Synchronization

Examples for DCH radio link establishment procedures in Rel99/4/5 are illustrated in Figure 5.1.2 (unsynchronized case) and 5.1.3 (synchronized case). At time t1, downlink data arrives to the RNC and a decision to establish a DCH is taken at time t2. The decision is sent to the UE via the S-CCPCH. The UE starts to establish synchronization to the downlink DPCH at time t4 using the standardized procedures described in [3]. In case of an unsynchronized radio link establishment procedure, T3 corresponds to the S-CCPCH reception delay and the RRC procedure performance value. In case of synchronized establishment procedures, t4 would typically correspond to the designated activation time.

The downlink synchronization procedure is divided into two phases: The first phase starts when higher layers in the UE initiate physical dedicated channel establishment and lasts until 160 ms after the downlink dedicated channel is considered established by higher layers. During this time, out-of-sync shall not be reported and in-sync shall be reported using the CPHY-Sync-IND primitive if any one of the following three criteria is fulfilled.

a)
The UE estimates the burst reception quality over the previous 40 ms period to be better than a threshold Qin. This criterion shall be assumed not to be fulfilled before 40 ms of burst reception quality measurement have been collected.

b)
At least one transport block with a CRC attached is received in a TTI ending in the current frame with correct CRC.

c)
The UE detects at least one Special Burst. Special Burst detection shall be successful if the burst is detected with quality above a threshold, Qsbin, and the TFCI is decoded to be that of the Special Burst.

For dedicated physical channels configured with repetition periods, only the configured active periods shall be taken into account in the estimation. The status check also includes detection of the Special Bursts.

The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers. During this phase, both out-of-sync and in-sync are reported, depending on the situation in the UE. As the UE is not allowed to report in-sync until at least 10 ms after the start of the first synchronization phase, the interval T4 equals at least 10 ms.

The UE is allowed to transmit the uplink DPCH independent from the synchronization status of the downlink DPCH, i.e. it can start transmitting the uplink DPCH containing either Special Bursts or at least one transport block with a CRC attached as early as at time t4. Upon reception of the uplink DPCH, the Node B establishes synchronization with the UE on the uplink.

One possible criteria for the Node B to start transmitting data on the downlink DPCH is successful synchronization, such as shown as example for the case of an unsynchonized establishment procedure at time t6 in figure 5.1.2. In case of an synchronized establishment procedure, Node B would typically start transmitting data on the downlink DPCH at the designated activation time.
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Figure 5.1.2: Example for Rel99/4/5 DCH setup with unsynchronized establishment procedure and using Special Bursts
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Figure 5.1.3: Example for Rel99/4/5 DCH setup with synchronized establishment procedure
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