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1 Introduction

In this paper we review the MAC and L1 R99 aspects of the RACH procedure following the discussion in RAN1#52, and consider which aspects may need some modification for E-DCH in Cell_FACH relative to the R99 procedure.  
2 Review of R99 RACH procedure 
In this section we review the R99 RACH procedure to identify the aspects which could usefully be improved for E-DCH in Cell_FACH. 
Some relevant extracts from TS25.321 are as follows:

MAC receives the following RACH transmission control parameters from RRC:

-
a set of Access Service Class (ASC) parameters, which includes for each ASC, i=0,…,NumASC an identification of a PRACH partition and a persistence value Pi (transmission probability);

-
maximum number of preamble ramping cycles Mmax;

-
range of backoff interval for timer TBO1, given in terms of numbers of transmission 10 ms time intervals NBO1max and NBO1min, applicable when negative acknowledgement on AICH is received.

Based on the persistence value Pi, the UE decides whether to start the L1 PRACH transmission procedure in the present transmission time interval or not. If transmission is not allowed, a new persistency check is performed in the next transmission time interval. The persistency check is repeated until transmission is permitted.

When PHY indicates that no acknowledgement on AICH is received while the maximum number of preamble retransmissions is reached (defined by parameter Preamble_Retrans_Max on L1), a new persistency test is performed in the next transmission time interval. The timer T2 ensures that two successive persistency tests are separated by at least one 10 ms time interval.

In case that a negative acknowledgement has been received on AICH a backoff timer TBO1 is started. After expiry of the timer, persistence check is performed again. Backoff timer TBO1 is set to an integer number NBO1 of 10 ms time intervals, randomly drawn within an interval 0 ( NBO1min ( NBO1 ( NBO1max (with uniform distribution). NBO1min and NBO1max may be set equal when a fixed delay is desired, and even to zero when no delay other than the one due to persistency is desired.

The full R99 procedure is illustrated below (from 25.321):
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3 Discussion

As can be seen from the above extracts, together with the PRACH procedure in 25.214, there are three components to the delay in reattempting RACH access following a failed access attempt: the random backoff delay given by TBO1, the persistence-check delay given by Pi, and the power ramping delay in L1.  
To some extent all of these are configurable by the network. The persistence value is configurable per ASC, whereas the range of the random backoff delay and the power ramping delay is the same for all ASCs. 
It is not yet clear whether ASCs should be provided for with E-DCH in Cell_FACH in the same way as the specifications permit for R99 (this is the subject of a separate contribution in RAN2). Therefore it is not clear whether the network would be able to directly configure different re-attempt delays for R99 and E-DCH in Cell_FACH.
Our main concern is that the network should be able to achieve a low re-attempt delay for E-DCH in Cell_FACH. For the higher-layer parameters, this can be achieved by setting NBO1 to zero and the persistence level to 1. However, the power ramping delay is currently independent of the settings of these parameters. 

If the higher-layer delay is short (e.g. of the order of 10ms), the channel conditions are unlikely to have changed sufficiently for it to be worth restarting the RACH procedure from the open-loop power setting. Moreover, in the relatively-uncommon case when the channel is changing very rapidly, the power ramping would not be the most significant factor in ensuring successful RACH preamble transmission, but rather the channel variations themselves would tend to determine which preambles were received successfully, and time diversity becomes more significant for the data transmission. 
We also observed in [1] that in the case of resource blocking with E-DCH in Cell_FACH, the power ramping delay is likely to be significantly longer than the average delay before an E-DCH resource becomes available. 

In [1], we proposed that in the event of blocking or a collision, and to minimise power ramping delay, the UE should start the next PRACH access attempt with a preamble power level which is just one ramping step below the final power of the previous attempt (subject to some conditions). 
In the light of the review of the MAC-level RACH procedure outlined above, we therefore propose that this behaviour should only apply if the re-attempt delay is short – for example if NBO1 is set to zero and the persistence check succeeds on the first or second attempt. 
It was also observed in RAN1#52 that in the case of a collision the DPCCH power level may not be a reliable indicator of the correct uplink transmission power level, due to the increased interference arising from the collision. However, the impact of a collision on the preamble transmission power at acknowledgement would be less significant, and therefore we propose that the reference power, in both the cases of E-DCH resource blocking andcollision, should be the transmission power of the final preamble from the previous attempt. 
4 Conclusions

In order to minimise re-attempt delay, the first preamble transmission power should be set to one ramping step below the transmission power of the final preamble of the previous attempt (instead of restarting from the open-loop power setting) if the following three conditions are all met:

· A NACK was received on the previous access attempt or a collision occurred, and

· NBO1max is set to zero, and

· The persistence check succeeds on the first or second attempt. 

Otherwise the power ramping should recommence from the open-loop power setting as in the normal R99 PRACH procedure. 

Regarding other aspects of the RACH procedure for E-DCH in Cell_FACH, 

· A new power offset parameter Pp-e should be provided, to enable the network to set the power offset between the power of the successfully-acknowledged PRACH preamble for E-DCH and the power of the DPCCH transmission. This would then be independent of the R99 PRACH power offset (already agreed in RAN1#52). 

· The following parameters should be the same regardless of whether the PRACH transmission is for R99 PRACH or for E-DCH:  

-
The AICH_Transmission_Timing parameter [0 or 1].

-
The power-ramping factor Power Ramp Step [integer > 0].

-
The parameter Preamble Retrans Max [integer > 0].

-
The initial preamble power Preamble_Initial_Power.

· The following R99 parameters should be ignored for PRACH for E-DCH in Cell_FACH, as they are not needed:
-
The message length in time, either 10 or 20 ms. 
-
The set of RACH Transport Format parameters
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