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1 Introduction

Various proposals have been made to reduce the delay in RACH access while the UE awaits the next SIB7 transmission. 

In [1], it is proposed to modify SIB7 to specify the “Time Expiration Factor” for the RACH access parameters to be infinite. This has the advantage of enabling the network to reduce the RACH access delay without increasing the signalling load. It also avoids putting broadcast-type information onto the PCH. However, the drawback of this solution is that it makes it difficult for the network to adjust the RACH access parameters in response to changes in uplink cell loading. 

A modification to this proposal was presented at the SIB7 teleconference on 28th October, whereby the UE would continue to update its stored SIB7 parameters when in CELL_FACH state even when the “Time Expiration Factor” was set to “infinity”. The remaining drawback of this proposal is that the call setup delay for the first RACH access attempt (before entering CELL_FACH state) is not improved at all. 

A modification of this scheme was presented in [2], enabling the network to switch on and off the “infinity” setting of the SIB7 RACH access parameters, using a new flag in either SIB5 or SIB6. 

A similar scheme was presented in [3], proposing to use a flag in the MIB to indicate whether the UE should use its stored parameters or to wait to receive an updated version of SIB7. 

In this document we discuss the scheme from [3] in more detail, and suggest possible ways forward. 

2 Proposal for MIB flag

According to this proposal, one bit in the MIB is used to indicate whether UEs should either  

· use the last-stored RACH access parameters (i.e. RACH access parameters have effectively infinite duration), or
· wait and receive the next SIB7 before accessing the RACH.

As the MIB is always transmitted every 8 frames, this means that the delay in determining the RACH access parameters to use can be limited to a maximum of 80ms if the new bit in the MIB is set to indicate “use the last-stored RACH access parameters”. If a SIB7 happened to be received in the meantime, the delay would be further shortened. 

Note that this reduction in delay is achieved without the additional BCH signalling load that would be involved if the SIB7 were itself to be signalled every 80ms. 

This enables the network to select between minimising delay and optimising the RACH access parameters. As with the proposal in [1], the control of the RACH access delay is transmitted on the BCH, but with the advantage that the network can change the selection of minimal delay vs optimal RACH parameters every 80ms if desired.  

In particular, this proposal also enables the network to ensure fast RACH access for idle mode UEs making their first RACH access attempt. 

One slight drawback of this scheme is that if the network set the MIB flag to indicate “use last-stored RACH access parameters” the network would not know how old a particular UE’s last-stored RACH access parameters were. 

However, the MIB flag nonetheless gives some useful control to the network, as the network would know:

a) how stable the RACH access parameters have been recently (or whether they have been recently updated), and 

b) whether the current settings of the RACH access parameters are particularly critical (e.g. due to a high load situation). 

Depending on these two factors, the network could exercise its choice as to whether to allow the UEs to access the RACH quickly using their stored values, or whether UEs should wait for a SIB7 update in order to acquire more suitable RACH parameters. 

In order to further improve the network’s control, we further propose the following enhancement:

· If the MIB flag is set to “use last-stored RACH parameters”, a UE shall only use the last-stored RACH parameters if the “Time Expiration Factor” for the stored RACH parameters was set to “infinite” – i.e. a combination with the proposal in [1].

3 Conclusions and Way Forward

As all the proposals in [1 – 3] have merits and demerits, we propose that a combination of the proposals would offer the best solution:

· Allow the “Time Expiration Factor” for the SIB7 RACH parameters to be set to “infinity”;

· UE shall update its RACH parameters in CELL_FACH state (as proposed in modification to proposal [1] at the SIB7 teleconference)

· Use one of the following:

i. A MIB flag to indicate whether a UE not currently in CELL_FACH shall use its last-stored RACH parameters (only if the “Time Expiration Factor” was set to “infinity”) or whether the UE shall wait for updated SIB7,   or
ii. A SIB5/6 flag to indicate switch on/off the “infinity” setting of the “Time Expiration Factor”.

The choice between (i) and (ii) depends largely on how frequently it is envisaged that the “infinity” status of the RACH parameters would need to be changed. The MIB flag offers a lower-overhead solution if the “infinity” status is likely to need to be changed often. 
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