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According to TS25.214 an UE will derive the power level for UL transmission based processing of TPC command sent from the Node B. Two different Algorithms can be adopted by the UE, controlled by the UTRAN:

	PCA=1 (Power Control Algorithm 1)
	PCA=2 (Power Control Algorithm 2)

	The value of TPC_cmd shall be 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.


	The value of TPC_cmd shall be 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.




Currently the Node B is not aware of the Algorithm (PCA 1 or PCA 2) the UE is instructed to use. The Node B sets the TPC commands according to TS25.214:

The serving cells (cells in the active set) should estimate signal-to-interference ratio SIRest of the received uplink DPCH. The serving cells should then generate TPC commands and transmit 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 calculation of SIRest is implementation dependent. If the Node B is aware of the PCA the UE is using, the TPC command sent can be dictated by algorithm developed to obtain maximum performance in terms of power control.

In addition, Algorithm 2 allows the UE to derive the TPC_cmd as 0. This is not possible with Algorithm 1, where the TPC_cmd is either +1 or –1.

It is proposed to add a new IE in the RADIO LINK SETUP REQUEST message, PCA Type, to indicate in Node B of the power control algorithm that is being used by the UE.
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8.2.17.2. Successful Operation
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Figure 24: Radio Link Setup procedure, Successful Operation

The procedure is initiated with a RADIO LINK SETUP REQUEST message sent from the CRNC to Node B.

Upon reception of RADIO LINK SETUP REQUEST message, the Node B shall reserve necessary resources and configure the new Radio Link(s) according to the parameters given in the message.

The Node B shall prioritise resource allocation for the RL(s) to be established according to Annex A.

…….

Radio Link Handling:

[FDD – Transmit Diversity]:

[FDD – When Diversity Mode IE is "STTD", "Closedloop mode1", or "Closedloop mode2", the DRNC shall activate/deactivate the Transmit Diversity to each Radio Link in accordance with Transmit Diversity Indication IE]
DL Power Control:

[FDD – The Node B shall start the DL transmission using the initial DL power specified in the message on each DL DPCH of the RL until either UL synchronisation on the Uu is achieved for the RLS or a DL POWER CONTROL REQUEST message is received. No inner loop power control or balancing shall be performed during this period. The DL power shall then vary according to the inner loop power control (see ref.[10], subclause 5.2.1.2) and the power control procedure (see subclause 8.3.7), but shall always be kept within the maximum and minimum limit specified in the RADIO LINK SETUP REQUEST message. During compressed mode, the PSIR(k) , as described in ref.[10] subclause 5.2.1.3, shall be added to the maximum DL power in slot k.]

[FDD - If the DPC Mode IE is  present in the RADIO LINK SETUP REQUEST message, the Node B shall apply the DPC mode indicated in the message, and be prepared that the DPC mode may be changed during the life time of the RL. If the DPC Mode IE is not present in the RADIO LINK SETUP REQUEST message,  DPC mode 0 shall be applied (see ref. [10]).]]
[FDD – if the PCA type IE is present in the RADIO LINK SETUP REQUEST message, the Node B may use this information to set the TPC bits transmitted on the downlink.
[TDD – The Node B shall start the DL transmission using the initial DL power specified in the message on each DL DPCH and on each Time Slot of the RL until the UL synchronisation on the Uu is achieved for the RL. No inner loop power control shall be performed during this period. The DL power shall then vary according to the inner loop power control (see ref.[22], subclause 4.2.3.3), but shall always be kept within the maximum and minimum limit specified in the RL SETUP REQUEST message.]

[TDD – If the [3.84Mcps TDD - DL Time Slot ISCPInfo IE] or [1.28Mcps TDD - DL Timeslot ISCP LCR IE] is present, the Node B shall use the indicated value when deciding the initial DL TX Power for each timeslot as specified in [21], i.e. it shall reduce the DL TX power in those downlink timeslots of the radio link where the interference is low, and increase the DL TX power in those timeslots where the interference is high, while keeping the total downlink power in the radio link unchanged].

[FDD – If the received Inner Loop DL PC Status IE is set to "Active", the Node B shall activate the inner loop DL power control for all RLs. If Inner Loop DL PC Status IE is set to "Inactive", the Node B shall deactivate the inner loop DL power control for all RLs according to ref. [10]]

General:

…

…
9.1.36  RADIO LINK SETUP REQUEST

9.1.36.1
FDD message

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Discriminator
	M
	
	9.2.1.45
	
	–
	

	Message Type
	M
	
	9.2.1.46
	
	YES
	reject

	CRNC Communication Context ID
	M
	
	9.2.1.18
	The reserved value “All CRNCCC” shall not be used.
	YES
	reject

	Transaction ID
	M
	
	9.2.1.62
	
	–
	

	UL DPCH Information
	
	1
	
	
	YES
	reject

	>UL Scrambling Code
	M
	
	9.2.2.59
	
	–
	

	>Min UL Channelisation Code length
	M
	
	9.2.2.22
	
	–
	

	>Max Number of UL  DPDCHs
	C –

CodeLen
	
	9.2.2.21
	
	–
	

	>puncture Limit
	M
	
	9.2.1.50
	For UL
	–
	

	>TFCS
	M
	
	9.2.1.58
	for UL
	–
	

	>UL DPCCH Slot Format
	M
	
	9.2.2.57
	
	–
	

	> UL SIR Target
	M
	
	UL SIR

9.2.1.67A
	
	–
	

	>Diversity mode
	M
	
	9.2.2.9
	
	–
	

	>SSDT cell ID Length
	O
	
	9.2.2.45
	
	–
	

	>S Field Length
	C-FBI
	
	9.2.2.40
	
	–
	

	   >DPC mode
	O
	
	9.2.2.13C
	
	YES
	reject

	DL DPCH Information
	
	1
	
	
	YES
	reject

	>TFCS
	M
	
	9.2.1.58
	For DL
	–
	

	>DL DPCH Slot Format
	M
	
	9.2.2.10
	
	–
	

	>TFCI signalling mode
	M
	
	9.2.2.50
	
	–
	

	>TFCI presence
	C-SlotFormat
	
	9.2.1.57
	
	–
	

	>Multiplexing Position
	M
	
	9.2.2.23
	
	–
	

	>PDSCH RL ID
	C-DSCH
	
	RL ID

9.2.1.53
	
	–
	

	>PDSCH code mapping
	C-DSCH
	
	9.2.2.25
	
	–
	

	>PCA type
	O
	
	9.2.2.X
	
	YES
	reject

	>Power Offset Information
	
	1
	
	
	–
	

	>>PO1
	M
	
	Power Offset
9.2.2.29
	Power offset for the TFCI bits
	–
	

	>>PO2
	M
	
	Power Offset
9.2.2.29
	Power offset for the TPC bits
	–
	

	>>PO3
	M
	
	Power Offset
9.2.2.29
	Power offset for the pilot bits
	_
	

	>FDD TPC DL Step Size
	M
	
	9.2.2.16
	
	–
	

	>Limited Power Increase
	M
	
	9.2.2.18A
	
	–
	

	>Inner Loop DL PC Status
	M
	
	9.2.2.18B
	
	–
	

	DCH Information
	M
	
	DCH FDD Information9.2.2.4D
	
	YES
	reject

	DSCH Information
	O
	
	DSCH FDD Information 9.2.2.13B
	
	YES
	reject

	TFCI2 bearer information
	
	0..1
	
	
	YES
	ignore

	>ToAWS
	M
	
	9.2.1.61
	
	-
	

	>ToAWE
	M
	
	9.2.1.60
	
	-
	

	RL Information
	
	1 to  <maxnoofRLs>
	
	
	EACH
	notify

	>RL ID
	M
	
	9.2.1.53
	
	–
	

	>C-ID
	M
	
	9.2.1.9
	
	–
	

	>First RLS Indicator
	M
	
	9.2.2.16A
	
	–
	

	>Frame Offset
	M
	
	9.2.1.31
	
	–
	

	>Chip Offset
	M
	
	9.2.2.2
	
	–
	

	>Propagation Delay
	O
	
	9.2.2.35
	
	–
	

	>Diversity Control Field
	C –

NotFirstRL
	
	9.2.1.25
	
	–
	

	>DL Code Information
	M
	
	FDD DL Code Information 9.2.2.14A
	
	–
	

	>Initial DL transmission Power
	M
	
	DL Power

9.2.1.21
	Initial power on DPCH
	–
	

	>Maximum DL power
	M
	
	DL Power

9.2.1.21
	Maximum allowed power on DPCH
	–
	

	>Minimum DL power
	M
	
	DL Power

9.2.1.21
	Minimum allowed power on DPCH
	–
	

	>SSDT Cell Identity
	O
	
	9.2.2.44
	
	–
	

	>Transmit Diversity Indicator
	C –
Diversity mode
	
	9.2.2.53
	
	–
	

	>SSDT Cell Identity for EDSCHPC
	C-EDSCHPC
	
	9.2.2.44A
	
	YES
	ignore

	Transmission Gap Pattern Sequence Information
	O
	
	9.2.2.53A
	
	YES
	reject

	Active Pattern Sequence Information
	O
	
	9.2.2.A
	
	YES
	reject

	DSCH Common Information
	O
	
	DSCH FDD Common Information 9.2.2.13D
	
	YES
	ignore


…

…

9.2.2.x  PCA type
The PCA Type IE indicates which Algorithm UE is using to derive TPC_cmd [10].
	IE/Group Name

	Presence
	Range
	IE type and reference

	Semantics description

	PCA type
	
	
	ENUMERATTED (1,2
…)
	1: when UE is using Power Control Algorithm 1.

2: when UE using Power Control Algorithm 2.




…
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