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Power level for RACH
1 Introduction
The Random access channel is used by the mobile station to request a channel from the network to exchange information, location updating or starting a connection. A simple solution has been chosen in that the used output power for this fairly short burst is the maximum available of the MS to ensure that the burst reaches the appropriate base station. This means that the MS will use full power also when it is close to the BTS to which it tries to connect. This may cause a number of unnecessary drawbacks:

· Strong bursts will appear at BTS receiver causing blocking

· Interference in the cell is unnecessarily increased

· Power capacity of MS is not used optimally
· Interference to other systems in adjacent frequency bands is unnecessarily increased  

The purpose of this paper is to show that even simple means would reduce such disadvantages without jeopardizing the capability to create the wanted connection.

2 Analysis of different operational modes in MS
Some basic statements summarize the characteristics relevant for this discussion:

· According to TS 45.008 the MS shall be able to measure the signal strength from BTSs in the range of -48 to -112 dBm. 

· MS is allowed to try to access a BTS only when a complete set of System Information (SI) has been decoded and stored. This means that the MS first need to synchronize in time and frequency to the BTS, and then read the SI. 

· The MS normally tries to access the BTS with the strongest BCCH signal strength that is suitable according to the subscription and the network.

· The MS has knowledge about the signal strength (within some uncertainty) from the BTS it is going to access.

· In idle mode the MS shall store and maintain average signal strength for all monitored frequencies.
· If the BTS power is known, path loss may be estimated. 
· Parameters for connection, including BTS power, is sent to the MS by SDCCH after random access.

These conclusions are used for a simplified analysis of the different events or mode changes for an MS in GSM.

At switch-on

The MS searches for a BTS to camp on by sweeping the relevant spectrum or using the selected frequency list for BCCH. Choosing the strongest one to camp on implies that MS has measured the signal strength to some uncertainty. RACH is used to request a channel for location update. Thus, the MS has at least a reasonable estimate of the signal strength before that.

In idle mode

In idle mode the MS shall continue to monitor all BCCH carriers in the BA-list. Thus the MS know the signal strength also of the neighbour cells. Check for confirmation of the BSIC of each neighbour is performed regularly in this mode. In this mode the MS is trying to access for location update, response to paging or initiating a connection (CS or PS). Also in this case the MS has a reasonable estimate of the signal strength before accessing with RACH. In NC1 and NC2 the network has the possibility to control the access power.
Reselection during packet transfer

In Normal MS control mode (NC0), the MS basically reselect as in idle mode but use RACH to send request for channel to the new cell candidate to connect to. The MS has a reasonable estimate of the signal strength before accessing. In NC1 and NC2 the network has the possibility to control the access power.
Handover in CS or DTM

In this case network has the complete control over the power used during any access.
3 Conclusions 
In all cases listed above the MS has knowledge of the signal strength from the BTS (RLA_C/P) it is trying to access. Although not saying that the list above includes all possible mode changes or events, we may state that the MS has a reasonably good chance of estimating the “path loss”. 

According to 45.008 this knowledge is used to a first estimate of path loss by using the RXLEV_ACCESS_MIN. However this is not the true path loss as the BTS power may not be known at first access. An estimate of the path loss could be achieved by assuming that the base station has a defined high output power level, e.g. +47 dBm. The probability that the path loss will be underestimated will be low.
However, in this case we are not looking for an accurate measure of path loss, but rather an estimate that can be used to simply identify the path loss to fall into certain range. In the simplest case 2 or 3 limits could be used (“high/medium/low” or “higher/lower”). When the RLA is within a certain range the power for the access is reduced by a certain degree.

4 Proposal

It is proposed to use the simplest implementation with only 2 levels: 
· If the RLA-value is above a certain vale, e.g. -55 dBm the power used for RACH is reduced by for instance 12 dB. The received signal strength in uplink will be more than 20 dB above sensitivity.
· If the RLA-value is below this value, full power could be used.

· RACH is repeated according to existing procedures, but with the modification that if the first RACH gives no response, a second RACH could be sent with the same power level, as this is probably due to collision. In case also this fails, the power may be increased by 4 dB for the next to attempts.

· This feature should be mandatory for Rel-8 and later mobiles. In addition this could be optional for earlier releases. 
· Same principle could be used for SDCCH, SACCH and FACCH as the maximum power used unless MS power control parameters are requesting higher power.
The benefits of this approach is that we will 

· decrease the risk for blocking significantly

· the BTS receiver will operate at its best reception performance input signal level

· the interference to systems in adjacent that may use different access technology will be minimized

· the momentary interference in the network will decrease

· MS battery time may be improved. 
The proposal is included in the CR in reference [1]. In addition an indication in MS RAC of supporting this feature may be needed, although it is not yet proposed. 
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