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Introduction

The text proposals are based on the simulation results presented in [1].

This document contains the following text proposals for TS25.214, which can be adopted independently:

1. Use of power control preamble for normal initialisation of DCH.

2. Description of power control for the PCPCH;

3. Details of power control preamble for rapid initialisation of DCH;

A text proposal for TS25.211 is also presented, to specify the preamble length for the CPCH power control preamble.
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5.1.2.4
Power control preamble
If rapid initialisation of the DCH is used, a power control preamble is used, during which only the DPCCH is transmitted, and not the DPDCH. Power control during the preamble for rapid initialisation is described in section 7.2.1.

For normal initialisation of the DCH, a power control preamble of either 0 or 7 slots duration may be used; the duration is signalled by the network.

During a power control preamble, only the DPCCH is transmitted, and not the DPDCH. The inner and outer power control loops act on the DPCCH during the preamble in the same way as described in section 5.1.2.2.1.
The initial power control step size used in the power control preamble differs from that used after the preamble in the following way. If algorithm 1 is to be used after the preamble to calculate the value of TPC_cmd, then the initial step size in the power conrol preamble is TPC-init, where TPC-init is equal to the minimum value out of 3 dB and 2TPC. If algorithm 2 is to be used after the preamble to calculate the value of TPC_cmd, then initially in the power control preamble algorithm 1 is used with a step size of 2dB. In either case, the power control algorithm and step size revert to those used for the main part of the transmission as soon as the sign of TPC_cmd reverses for the first time. 

5.1.3

PCPCH

This section describes the power control procedures for the PCPCH. The CPCH access procedure is described in section 6.2. 

5.1.3.1 Power control in the message part
The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-interference ratio (SIR) at a given SIR target, SIRtarget, which is set by the higher layer outer loop. 
The network should estimate the signal-to-interference ratio SIRest of the received CPCH . The network then generates TPC commands and transmits the commands once per slot according to the following rule: if SIRest > SIRtarget then the TPC command to transmit is “0”, while if SIRest < SIRtarget then the TPC command to transmit is “1”.
The UE derives a TPC command, TPC_cmd, for each slot. Two algorithms shall be supported by the UE for deriving a TPC_cmd, as described in subclauses 5.1.3.1.1 and 5.1.3.1.2. Which of these two algorithms is used is a UE-specific parameter and is under the control of the UTRAN.
As for DCH power control, the step size TPC is a UE specific parameter, under the control of the UTRAN,  that can have the values 1 dB or 2 dB.

After deriving the combined TPC command TPC_cmd using one of the two supported algorithms, the UE  shall adjust the transmit power of the uplink DPCCH and uplink DPDCH with a step of TPC dB according to the TPC command. If TPC_cmd equals 1 then the transmit power of the uplink DPCCH and uplink DPDCH shall be increased by TPC dB. If TPC_cmd equals -1 then the transmit power of the uplink DPCCH and uplink DPDCH shall be decreased by TPC dB. If TPC_cmd equals 0 then the transmit power of the uplink DPCCH and uplink DPDCH shall be unchanged.
Any power increase or decrease shall take place immediately before the start of the pilot field on the DPCCH.
5.1.3.1.1
Algorithm 1 for processing TPC commands
The value of TPC_cmd is derived as follows:

· If the received TPC command is equal to 0 then TPC_cmd for that slot is –1. 

· If the received TPC command is equal to 1, then TPC_cmd for that slot is 1.

5.1.3.1.2
Algorithm 2 for processing TPC commands
Note : Algorithm 2 makes it possible to emulate smaller step sizes than the minimum power control step specified in section 5.1.3.1, or to turn off uplink power control by transmitting an alternating series of TPC commands.  

The UE shall process received TPC commands on a 5-slot cycle, where the sets of 5 slots shall be aligned to the frame boundaries and there shall be no overlap between each set of 5 slots.

The value of TPC_cmd is derived as follows:

· For the first 4 slots of a set, TPC_cmd = 0.

· For the fifth slot of a set, the UE uses hard decisions on each of the 5 received TPC commands as follows:

· If all 5 hard decisions within a set are 1 then TPC_cmd = 1 in the 5th slot. 

· If all 5 hard decisions within a set are 0 then TPC_cmd = -1 in the 5th slot. 

· Otherwise, TPC_cmd = 0 in the 5th slot.
5.1.3.2
Power control in the power control preamble

The UE commences the power control preamble using the same power level as was used for the CD preamble.
During the power control preamble, the uplink inner-loop power control adjusts the UE transmit power towards the level required in order for the received uplink signal-to-interference ratio (SIR) to meet a given SIR target, SIRtarget, which is set by the higher layer outer loop. 
The calculation of a TPC_cmd for each slot is carried out in the same way as in the message part. 
The initial power control step size used in the power control preamble differs from that used in the message part in the following way. If algorithm 1 is to be used in the message part to calculate the value of TPC_cmd, then the initial step size in the power conrol preamble is TPC-init, where TPC-init is equal to the minimum value out of 3 dB and 2TPC. If algorithm 2 is to be used in the message part to calculate the value of TPC_cmd, then initially in the power control preamble algorithm 1 is used with a step size of 2dB. In either case, the power control algorithm and step size revert to those used for the message part as soon as the sign of TPC_cmd reverses for the first time. 
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6.2 CPCH Access Procedures
<Editor’s note: The following text should be revised to include the RACH sub-channel scheme as accepted for the RACH, and to be in line with OHG recommendations.>

For each CPCH physical channel allocated to a cell the following physical layer parameters are included in the System Information message:

· UL Access Preamble (AP) scrambling codeset.

· AP- AICH preamble channelization code set.

· UL CD preamble scrambling code set.

· CD-AICH preamble channelization code set.

· CPCH UL scrambling code set.

· CPCH UL channelization code set. (variable, data rate dependant)

· DPCCH DL channelization code set.([256] chip)

The following are access, collision detection/resolution and CPCH data transmission parameters: 

Power ramp-up, Access and Timing parameters (Physical layer parameters)  

1. N_AP_retrans_max = Maximum Number of allowed consecutive  access attempts (retransmitted preambles) if there is no AICH response. This is a CPCH parameter and is equivalent to Preamble_Retrans_Max in RACH.

2. P RACH = P CPCH = Initial open loop power level for the first CPCH access preamble sent by the UE.

[RACH/CPCH parameter]

3. (P0  = Power step size for each successive CPCH access preamble.

[RACH/CPCH parameter] 

4. (P1  = Power step size for each successive RACH/CPCH access preamble in case of negative AICH 

[RACH/CPCH] 

5. Tcpch  = CPCH transmission timing parameter: The range of T cpch values is TBD. This parameter is similar to PRACH/AICH transmission timing parameter. 

The CPCH -access procedure in the physical layer is:

1. The UE sets the preamble transmit power to the value PCPCH_ which is supplied by the MAC layer for initial power level for this CPCH access attempt. 

2. The UE sets the AP Retransmission Counter to N_AP_Retrans_Max (value TBD).

3. The UE transmits the AP using the MAC supplied uplink access slot, signature, and initial preamble transmission power.

4. If the UE does not detect the positive or negative acquisition indicator corresponding to the selected signature in the downlink access slot corresponding to the selected uplink access slot, the UE: 

a Selects a new uplink access slot. This new access slot must be one of the available access slots. There must be also a distance of three or four access slots from the uplink access slot in which the last preamble was transmitted depending on the CPCH/AICH transmission timing parameter. The selection scheme of this new access slot is TBD.

b Increases the preamble transmission power with the specified offset P0.
c Decrease the Preamble Retransmission Counter by one.

d If the Preamble Retransmission Counter < 0, the UE aborts the access attempt and sends a failure message to the MAC layer. 

5. If the UE detects the negative acquisition indicator corresponding to the selected signature in the downlink access slot corresponding to the selected uplink access slot, the UE aborts the access attempt and sends a failure message to the MAC layer. 

6. Upon reception of AP-AICH, the access segment ends and the contention resolution segment begins. In this segment, the UE randomly selects one of 16 signatures and transmits a CD Preamble, then waits for a CD-AICH from the base Node. 

7. If the UE does not receive a CD-AICH in the designated slot, the UE aborts the access attempt and sends a failure message to the MAC layer.

8. If the UE receives a CD-AICH in the designated slot with a signature that does not match the signature used in the CD Preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.

9. 9. If the UE receives a CD-AICH with a matching signature, the UE transmits the power control preamble ( cd-p-pc-p   ms later as measured from initiation of the CD Preamble. Power control in the power control preamble is described in section 5.1.3.2. The transmission of the message portion of the burst starts immediately after the power control preamble. 

10. During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on both the CPCH UL and the DPCCH DL, as described in sections 5.1.3.1 and 5.2.3. 

11. If the UE detects loss of DPCCH DL during transmission of the power control preamble or the packet data, the UE halts CPCH UL transmission, aborts the access attempt and sends a failure message to the MAC layer.

12. If the UE completes the transmission of the packet data, the UE sends a success message to the MAC layer.

TS25.214:

7.2 Rapid Initialization of DCH for Packet Data Transfer

A rapid initialization procedure for establishing a DCH is defined to support bursting packet data transfer.  The rapid initialization may be invoked for downlink packet data transfer on the DSCH or uplink packet data transfer on the DCH.  The procedure may also be invoked to resume a recently discontinued DCH connection.
7.2.1 Rapid Initialization of DCH for Packet Data Transfer using DSCH

The synchronization of the DSCH/DCH pair may be expedited so that data transmission using DSCH can commence in slightly over 10 ms following the FACH burst assigning the TFCI using DCH. Figure 7 shows the timing diagram of RACH/FACH to DCH/DCH+DSCH state transition.  The parameter TA specifies the RACH/FACH response time. The parameters TB, TC and TD are referenced relative to the FACH frame. TB specifies the time period when the downlink DPCCH is started. The parameter TC specifies the period at which the UE will start the uplink DPCCH. Finally, TD specifies the period that the DCH will be stable and the first frame of data may arrive.  The parameters TB, TC, and TD have the following relationship:

TB < TC << TD
TD = TB + Nslots*0.666

where Nslots is a positive integer.

In order to initialise fast uplink link power control loop, searcher and channel estimator at the Node B, the UE will adhere to the following:  

· The transmission of uplink link DPCCH will start at Nslots slots  (1 to 15 slots, typically 7) prior to the scheduled downlink packet data transmission using DSCH.

· The DPCCH will be transmitted with an additional negative power offset  Poffset  from the computed open loop estimate.

·  During the initial transmission of the DPCCH, the power control step size used differs from that used after TD  in the following way. If algorithm 1 is to be used after TD to calculate the value of TPC_cmd, then the initial step size on the DPCCH is TPC-init, where TPC-init is equal to the minimum value out of 3 dB and 2TPC, where TPC is the power control step size to be used for the main part of the transmission (see section 5.1.2.2.1). If algorithm 2 is to be used after TD to calculate the value of TPC_cmd, then initially algorithm 1 is used on the DPCCH with a step size of 2dB. 
· The UE will revert back to the normal power control (PC) step size and algorithm upon the receipt of the first down power control command during the uplink DPCCH transmission phase,

· The step size and algorithm always goes back to its nominal setting at the beginning of  DSCH transmission

The parameters TB, TC, TD , Nslots, and Poffset may be negotiated with each individual UE or broadcast by the system so that the transition from RACH/FACH to DCH/DCH+DSCH sub-state is optimised. 
7.2.2 Rapid Initialization of DCH for Uplink Packet Data Transfer

The synchronization of the DCH may also be expedited for the transfer of uplink packet data.. Figure 8 shows the same parameters TB, TC, and TD applied to an uplink packet data transfer.  The UE, upon detecting data in its queue, transmits a RACH with measurement report.  After the UTRAN assigns the DCH via the FACH message,  the downlink DPCCH is started after a time period TB.  The UE then begins transmission of the uplink DPCCH for reasons as outlined in section 7.3.4  at time period TC.  TC is measured relative to the FACH transmit timing.  Finally, the UE begins transmitting the data on the DPDCH after the period TD. The initial power control procedure on the DPCCH is as described in section 7.2.1. The procedure for starting the uplink DPCCH transmission will be similar to Section 7.3.4.1
TS25.211:

5.2.2.2.4
CPCH power control preamble part

The power control preamble segment is a [10] ms DPCCH Power Control Preamble (PC-P). The following Table 9 defines the DPCCH fields which only include Pilot, FBI and TPC bits. The Power Control Preamble length is 7 slots.
5.2.1. Table 9 is identical  to Rows 2 and 4 of Table 2 in 
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