1

3GPP TSG RAN WG1#53bis
R1- 082624
Warsaw, Poland, June 30 – July 4, 2008
Source: 
LG Electronics Inc.
Title:
Power Control of PRACH
Agenda Item:
6.3
Document for:
Discussion & Decision

Introduction

PRACH power control affects both the L1 and L2 specifications[1,2]. This contribution raise discussion on power control parameters implementation in the L1/L2 specification.
Discussion
PRACH transmit power is determined by open loop power control. If the preamble is not detected the UE should ramp up the power. The power control formula of latest preamble is described as: 
Pprach = min(Pmax, PL + Po_pre + Δ_preamble+(N_pre-1)*dP_rampup)

(1)
With:
· Pmax is the maximum allowed power that depends on the UE power class

· PL is the downlink pathloss estimated buy the UE
· Po_pre is the is broadcasted target power

· Δ_preamble is a preamble format based offset
· dP_rampup is the is the power ramping step

· N_pre is the is the PRACH transmission attempt number
It’s agreed that the physical layer does not have to be aware of the RACH transmission attempt number. ThereforeL2 takes care of the power ramping and indicates it to the L1. The power ramping is covered by the current L2 specification [2] as:
 [-
set the parameter PREAMBLE_RECEIVED_TARGET_POWER to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP;]

According above L2 specification the physical layer should specified the PRACH output power according to the formula:
Pprach = min{ Pmax, PREAMBLE_RECEIVED_TARGET_POWER + Δ_preamble – PL) }

However Δ_preamble the preamble format is cell specific parameter and is expected to not change dynamically, so it can be discussed whether Δ_preamble is physical layer parameter or whether it can be handled by L2.
Conclusion

It is proposed to discuss and decide where the preamble format parameter Δ_preamble should be implemented, in L1 or L2 specification.

If it is agreed to be specified in L1 specification we propose to include in 36.213 the text proposal on PRACH power control as shown in Annex.
If it is agreed to be handled in L2 specification we propose to inform RAN2 that the indicated PREAMBLE_RECEIVED_TARGET_POWER shall take into account the preamble format offset Δ_preamble.
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Annex: Text Proposal for TS 36.213 V8.3.0
6
Random access procedure

Prior to initiation of the non-synchronized physical random access procedure, Layer 1 shall receive the following information from the higher layers:

1. Random access channel parameters (PRACH configuration, frequency position and preamble format)

2. Parameters for determining the root sequences and their cyclic shifts in the preamble sequence set for the cell (index to root sequence table, cyclic shift (
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), and set type (unrestricted or restricted set))
6.1
Physical non-synchronized random access procedure
From the physical layer perspective, the L1 random access procedure encompasses the transmission of random access preamble and random access response.  The remaining messages are scheduled for transmission by the higher layer on the shared data channel and are not considered part of the L1 random access procedure.  A random access channel occupies 6 resource blocks in a subframe or set of consecutive subframes reserved for random access preamble transmissions. The eNodeB is not prohibited from scheduling data in the resource blocks reserved for random access channel preamble transmission.

The following steps are required for the L1 random access procedure:

1. Layer 1 procedure is triggered upon request of a preamble transmission by higher layers.

2. A preamble index, preamble transmission power (PREAMBLE_RECEIVED_TARGET_POWER), associated RA-RNTI, random access window ([RA_WINDOW_BEGIN—RA_WINDOW_END]) and PRACH resource are indicated by higher layers as part of the request.

3. A preamble sequence is then selected from the preamble sequence set using the preamble index.

4. A single preamble transmission then occurs using the selected preamble sequence with transmission power PREAMBLE_TRANSMISSION_POWER on the indicated PRACH resource. With the 
PREAMBLE_TRANSMISSION_POWER = min{ Pmax, PREAMBLE_RECEIVED_TARGET_POWER + Δ_preamble – PL) }, where Δ_preamble is a preamble format offset and PL is the downlink pathloss estimate in the UE.

5. If an associated PDCCH with RA-RNTI is detected within the random access response window then the corresponding DL-SCH transport block is passed to higher layers.

6. If the random access response window has past then the physical random access procedure is exited. 
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