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1
Introduction

In accordance with [1], this contribution assumes that the physical layer of E-UTRAN offers a RACH transport channel allowing the transport of a small amount of information. The content of such information is discussed.  

2
RACH Content
Table 1 below shows the possible content of the RACH for different use cases, where:

-
The fields needed and the UE identifier used in possible contention resolution are listed;

-
The indicated lengths of the fields are preliminary estimations;

-
The structure of the RACH varies but its length remains constant at 30 bits;
-
A 12 bits CRC is used to make the false detection rate better than 10 -3. False detection means that the BS thinks it received a correct RACH message, even though the message was not correct or it received pure noise (for reference a 6 bits CRC is used in GERAN);

-
The cause field gives information of the reason of sending the RACH message. For example, an emergency call can be identified.
-
If a random identifier is used on the RACH, DCCH is then required in UL to perform contention resolution through the sending of physical or temporary network IDs (see the last column of Table 1).
For intial access, the RACH is used with a random identifier. The IMSI or IMEI is then used for contention resolution over DCCH.

For handovers, the RACH can also be used. Network initiated handover were agreed for E-UTRAN [1]. With network initiated handover, the use of shared channels in the old and new cells is possible. For synchronisation to the new cell, the RACH may be used in uplink (in a similar way as in GSM for instance). In that case, the identity used on the RACH would be the cell specific identity it was allocated for the new cell (C-RNTI).  When the UE looses the signalling connection before entering the new cell (handover failure), the RACH is used by the UE to identify itself in the new cell (subsequent access).

For the location updates when the UE moves around in STANDBY state, the RACH is used with a random identifier as no cell specific identities are kept. A network specific identity is then used for conention resolution over DCCH.
For moving from STANDBY to READY state, the UE signals itself to the network with a RACH containing a random identifier as no cell specific identities are available. A network specific identity is then used for conention resolution over DCCH.
In use cases 1 to 4 BS roughly knows the needed uplink capacity in the shared channel, and the UE does not need to specify it in the data part. The possible extra capacity request can be done in the subsequent uplink shared channel message(s).The fifth use case could be relevant when the UE has ended its uplink transmission and is remaining in READY state for some time. If there are many such UEs, BS cannot allocate much uplink capacity per UE. The access delay of new uplink transmission may become too long without the use of RACH. The capacity request is coded only with two bits to keep the length of the RACH data part constant. In the subsequent uplink shared channel transmission the UE should specify the capacity request more accurately.
Table 1. RACH Content

	Use Case
	Data part of RACH transmission
30 bits
	ID used for contention resolution in following UL DCCH messages if any

	
	Cause
	UE identifier
	Other
	CRC
	

	Initial access
	4 bits
	Random identifier
(14 bits)
	
	12
	IMSI 
(or IMEI, if IMSI is not available)

	Subsequent Access
	4 bits
	Random identifier
(14 bits)
	
	12
	Network specific temporary identifier (32 bits)

	Location area update in STANDBY state
	4 bits
	Random identifier
(14 bits)
	
	12
	Network specific temporary identifier (32 bits)

	Change from STANDBY to READY state
	4 bits
	Random identifier
(14 bits)
	
	12
	Network specific temporary identifier (32 bits)

	Uplink capacity request in READY state
	4 bits
	Cell specific temporary identifier (12 bits)
	Uplink capacity request (2 bits)
	12
	Cell specific temporary identifier (12 bits)


3
Conclusions

This contribution outlines some use cases for RACH and possible content of the RACH message. About 30 bits need to be carried. The length of the message could be constant, as shown in Table 1, but the physical layer may not require this. It is proposed that RACH is used to inform the network of the establishment cause. It is also proposes that RACH message should also carry an uplink shared channel capacity request to help the scheduler in READY state.
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