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1. Email reflector discussion summary
This document summarizes the discussion held over the reflector between RAN1#44-bis and the RAN1#45 meeting on LTE random access channel.
In the joint RAN1-RAN2 meeting the following action items were assigned to RAN1:

a. Study signatures/sequences for random access channel

b. Study collision probability for random access

c. Study best way/cost to keep  L1 synchronization

d. Confirm message size for synchronous/asynchronous random access.  
a. Based on initial discussion in the joint meeting the following guidelines were given

i.) Asynchronous access burst: 4-10 bits in 0.5ms and 30 bits in 2ms

ii.) Synchronous access burst: 32 bits

Accordingly, an e-mail reflector discussion addressing the above mentioned topics was kicked off.  However, the discussion mainly focused on the very important topic of random access channel coverage and how many bits in the message part can really be transmitted to meet the coverage requirements for both synchronous and asynchronous random access.
Message size for synchronous and asynchronous random access:

Ericsson indicated that to meet the coverage requirement for uplink, transmitting 32 bits for the synchronized random access burst should take at least one sub-frame. They also raised the issue of the latency of synchronized random access and whether the synchronized and non-synchronized random access will occur in different sub-frames.  
Motorola distributed a draft contribution on random access payload size and coverage requirements.  The following points were highlighted:

i) The 5% SNR requirement for 1732 m site-to-site distance and with 20dB penetration loss is < -15dB.

ii) No additional message bits could be transmitted with the preamble for non-synchronized access if requirement (i) is to be met
iii) For synchronized random access only 24 bits could be transmitted in one sub-frame using 5 MHz bandwidth resulting in 10% overhead if scheduling requests are sent every 5 ms.  Only 4 random access users can be supported simultaneously
iv) It was recommended only to carry payload which can be implicitly transmitted with the preamble for non-synchronized access.

Some minor corrections to the Table in Motorola’s draft contribution were pointed by Institute of Infocomm Research. Singapore.  The final contribution was submitted by Motorola as R1-061166. 

In response to Motorola’s draft contribution, Ericsson made the following observations/comments:

i) Number of bits should be less than 24 to meet the coverage requirements

ii) Suggested the diagram in the TR for synchronized random access be modified accordingly
iii) Suggested the delay requirement and the number of bits for synchronized random access be communicated to RAN2

Nortel made the following observations:

i) For non-synchronized random access it is difficult to have a separate message part.

ii) Indicated that message should be carried on the preamble implicitly.

This was the end to email reflector discussion.  No firm conclusions were achieved except the participating companies agreed on the issues related to coverage and difficulty in transmitting message size greater than 24 bits.
2. Open issues

The following needs to be agreed on Random Access design in RAN1#45 meeting:

i) Synchronized and Non-synchronized access message size

ii) Random access procedure (one step .vs. two step procedure)

iii) Overhead for both synchronized and non-synchronized random access.

a. Bandwidth, duration and periodicity of random access

iv) Preamble/signature sequence design based on (i), (ii) and (iii)

v) Collision probability

vi) Best way to keep L1 synchronization
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