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1. Introduction

The RACH AdHoc (AdHoc #3) was set up at the 1st WG1 meeting. At the 2nd WG1 meeting, it was decided to continue the work of the RACH AdHoc.

At the end of the 2nd WG1 meeting, there were two identified issues to be discussed by the RACH AdHoc:

· SF=512 for RACH message part 

· New differentially pre-coded signatures 

During the time between the 2nd and 3rd WG1 meetings, the following additional issues have also been brought up in the RACH AdHoc:

· Timing requirements for transmission and reception of the acquisition indicator 

· Proposal for more elaborate signaling on the AICH 

· Proposal for cell selection for RACH transmission 

· Proposal for soft handover during RACH transmission 

Email discussions within the RACH AdHoc group have taken place between the 2nd and 3rd WG1 meetings. At the 3rd WG1 meeting, a phsyical RACH AdHoc meeting took place on the evening of March 22.

The discussions and conclusions on the different issues are summarised below.

2. Summary of discussed iSSues

2.1 SF=512 for RACH message part

Related documents: None

The motive for this proposal is to improve the commonality between FDD and TDD by having the same number of channel bits in the RACH message. However, there has been no further input on this issue. Consequently, the RACH AdHoc does not see a reason to change the current assumptions for the spreading factor of the RACH message part.

2.2 Differential pre-coded signatures

Related documents: (99)138, (99)139, (99)140, (99)x1 (Pros and cons of RACH preamble signatures proposed in 3GPP-RAN-TSGW1#3(99)138, Nortel), (99)x2 (Comments on RACH preamble Detection in Doppler, Interdigital)

Documents (99)x1 and (99)x2 were presented at the RACH AdHoc meeting.

The motive for this proposal is to improve the performance of the preamble detection in case of high Doppler. However, there have been several objections to this proposal. The main objections are:

· The proposed signatures degrade performance at low speed, a case that is much more important than the high-speed case. 

· The proposed signatures have worse inter-correlation properties, compared to the current 3GPP signatures.

No agreement on this proposal has been reached. It was concluded that the performance of the current signatures at very high speed (up to 500 km/h) needs to be evaluated. Furthermore, additional performance comparisons between coherent and differential signatures are needed. Results should preferably be available before the next WG1 meeting so that a decision can then be taken.

2.3 Timing of AI transmission/reception

Related documents: 99/207, 99/xx3 (On the processing of PRACH & AICH, ETRI)

The above mentioned documents were presented at the RACH AdHoc meeting.

The origin of this issue was concerns about the time available for processing related to ACIH transmission in BS and UE. Especially, concerns about the processing time available in the BS have been raised.

After discussions at the RACH AdHoc meeting, the following agreement has been reached on the timing of the AICH transmission (see also Figure 1):

The UL/DL timing should be chosen so that there is sufficient time for BS processing before transmission of the AI. Inputs on detailed requirements requested.

· The preamble-to-preamble timing could either be two or three access slots (UE decision).

· The preamble-to-message timing should be chosen so that there is sufficent time for UE processing before message transmission. Note that the preamble-to-message timing does not need to be an integer number of access slots. Input on detailed requirements requested.
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Figure 1 

It was also agreed that there may be a need for two different UL/DL alignments to be able to handle very large cells. In this case the UL/DL alignment used in the specific cell should be broadcasted (one bit of information).
2.4 Extended AICH signaling

Related documents: (99)207

The above mentioned document was presented at the RACH AdHoc metting

The proposal is that it should be possible to transmit more information encoded within the AICH. A main application would be to inform the UE that the preamble have been detected, but the BS is not able to receive the RACH message, e.g. due to hardware limitations (no RACH message receivers available). 

There was a more detailed proposal that the additional information should be supported by introducing 3-valued modulation on the AICH. In this proposal, the AICH should signal the following three alternatives:

+Si: Preamble with signature Si acquired. Transmit message in next available access slot.

(0:
No preamble acquired (retransmit preamble with increased power). 

-Si : Preamble with signature Si acquired. Retransmit preamble with no increase of power

This proposal was accepted, with the exception that the exact structure for the third signal alternative is to be further discussed. As an example alternative, the bit reverse of Si could be used. 

The following questions also remain to be answered regarding the third alternative: 

· Should the preamble be retransmitted in the next available slot or after a random time?

· Should the preamble be retransmitted with unchanged or slightly reduced power?
· Should the preamble be retransmitted with the same or a randomly chosen signature?

In the email discussions, there has also been a proposal to introduce a fast negative acknowledgment using the AICH. However, no representatives for the original proposers were present at the RACH AdHoc meeting and no conclusion has therefore been reached.
2.5 Cell selection for RACH transmission

Related documens: (99)221

The above listed document was presented at the RACH AdHoc meeting.

The proposal is that the cell selection procedure should be based not only on PCCPCH signal strength, but also on pathloss estimate, uplink interference floor and uplink congestion. No agreement on the proposal has been reached and further studies are needed. It also needs to be discussed within WG2.

2.6 Soft handover for RACH transmission

Related documents: (99)196

The above mentioned document was presented at the RACH AdHoc meetinng..

The proposal is that it should be possible to carry out random-access in soft handover. No agreement on the proposal has been reached and further studies are needed. It also needs to be discussed within WG2.
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