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Introduction

As shown in [1], the RRRACH channel is proposed as a resource request RACH and is no longer used to carry resources, but in order to request access to the shared physical resources only on a contended basis.  This paper examines the motivations and implications of such a system.

Concept
In GSM, the RACH for system access is somewhat different to the existing UTRAN RACH, and can be considered as functionally more akin to the mechanism for buffer occupancy reporting and resource request in HSUPA.   I.e. the UE makes a short access to the system with an indication of buffer volume and the RAN grants resources sufficient for signalling/data transfer.  In the LTE UTRAN this would contain (depending on available size)

· Short UE Id (random bitstring for UEs in Idle mode)
· Cause value (e.g. emergency call, AS Signalling)

· Volume to transmit (for data)

· Etc

Since we have agreed that only shared channels will be used in LTE (at the RAN2 LTE meeting in Sophia) it seems that designing a RACH to carry user plane data is a duplication of functionality and the RACH can be efficiently designed for fast layer 2 resource request grant.

Access requirements specified for LTE

Currently the TR on LTE [1] has access requirements from idle to active and dormant to active specified, and these are 100ms and 50ms respectively.  Given that these delays exclude the NAS delays, then these delays must be comprised of:

· RACH access delays (e.g. backoff)

· Air interface delays

· UTRAN processing delays

· UE processing delays

· Resource assignment delays

Given that we will have a 0.5ms TTI, and this (along with the RACH backoff) are the major contributors for delay it is not believed that there 

We have to design the RACH for the appropriate capacity – although it is hard to put limits on the capacity, comments during the email discussion indicate that an acceptable total capacity within a cell of 2000 users, 200 of which are active and 200 of which are dormant with the remaining 1600 users in idle.  
Timing issues

With any contention based system it is necessary to introduce some backoff in case of collision between accesses from different UEs.  With 0.5ms TTI, and the requirements above for transition from idle to active and idle to dormant (as can be found in the TR), from idle to dormant it is possible to introduce 6 back-offs periods of 15 TTI while still meeting the access requirement of ms.  
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Sent on RACH:

UE id is a random

number (Idle), otherwise it

is LT-RNTI (Dormant)

Total message is some

small number of bits

Sent on ULGCH channel:

Similar to the HS-SCCH or the E-

AGCH.  Provides description of

UL resources

Sent on UL Shared channel

(CCCH, DCCH or DTCH):

In case of idle mode access,

CCCH parameters are

default and sufficient to carry

Connection request or

mobility message only


Conclusions
since we have previously agreed that only shared channels will be used in LTE (at the last RAN2 meeting) it seems that designing a RACH to carry user plane data is a duplication of functionality if the RACH is designed for fast layer 2 resource request grant.
Hence it is proposed that the RACH in LTE be designed as a resource request channel only and not as a data channel
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