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Introduction

There is common agreement that pure open loop UL power control only (i.e. without adjustments made by the network) is not sufficient. In RAN1#48 the power adjustment relative to RACH open loop transmit power foreseen in Message 2 of the RACH procedure has been proposed [2]. In this contribution we discuss this issues further and explain the need of such power adjustment.
Discussion
From the physical layer perspective, the random access procedure covers successful transmission of random access preamble and random access response, as shown in figure1. It is considered that the remaining L2/L3 messages are scheduled for transmission by the higher layer on the shared data channel and thus not considered as part of L1 random access procedure.
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Figure 1: Non-Synchronized Random Access Procedure

As the message 3 size is dynamic it implies that the NodeB needs to reserve resources in the uplink for possible message sizes. Although message 3 is transmitted on scheduled shared channel it is important that the power of message 3 can be adjusted by the non synchronised RACH procedure as explained in the following.
The UE acquires necessary information for the initial power transmission of the preamble, at least the UL interference, NodeB Tx power and required SNR for the preamble detection at the receiver. In order to ensure that the preamble is received with a minimum SNR the UE should take into account the uplink interference and the pathloss. The pathloss can be estimated by the UE from the received signal strength when the reference signal transmission power is known. The required uplink SNR for the preamble detection would depend typically on the NodeB configuration, e.g. number of Rx antennas, receiver performance etc.). There may be merits to transmit the static NodeB Tx power and the necessary uplink SNR separately from the varying uplink interference and the power offset required between the preamble and the L2/L3 message. 
A minimum SNR is necessary for the successful transmission of a UL L2/L3message, e.g. message 3 in Figure 1. In the same time it is necessary that the preamble (i.e. message 1 in Figure 1) is received with a certain SNR in order to be considered as successfully received by the NodeB. As the necessary SNR for the message 3 and the required SNR for the preamble successful detection are known by the NodeB, an offset for the transmission of the message 3 compared to the received preamble power can be signalled by the NodeB. It can be signalled in the NodeB response to the preamble (i.e. message 2 in Figure 1) and can be signalled to the UE even before the preamble is detected.

If the NodeB would reserve the necessary resources for message 3 transmissions it needs to be aware of the size of the message that the UE intends to transmit, and the achievable SNR by the UE. The received power preamble itself doesn’t allow NodeB to estimate the achievable SNR by the UE. In order to help the NodeB to estimate the achievable SNR by the UE it is proposed in [1] that the implicit message of preamble includes possible transport formats based at least on the required SNR at the NodeB for L2/L3 message and the message size to be transmitted. A UE would then only choose a transport format that it would be able to transmit according to the Tx power of the preamble that it will use, the difference between preamble Tx power and the required power for the transmission of the message 3, as indicated by the NodeB, and the maximum available / allowed UE Tx power. Thus when a preamble is detected by the NodeB, there is no need to check whether the UE Tx power is sufficient, since the fact that the preamble has been detected already implies that the UE Tx power and the UL channel quality is sufficient to transmit the L2/L3 message with required SNR. 
In the case that the transmit power chosen by the UE results in a higher SNR in the NodeB as needed for the detection the NodeB could indicate in message 2 an additional offset for the transmission of the message 3 compared to the transmission power of the preamble.

Conclusion

Based upon the above discussion it is proposed to adopt following principles:
· Power adjustment relative to RACH open loop transmit power in message 2 of the RACH procedure
· The achievable SNR by the UE (or the power headroom) is estimated by the NodeB via transport formats transmitted by the UE.
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