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Introduction
For the Contention based RA procedure, the UE needs to send a preamble, chosen randomly amongst 64. However, the 64 signatures can be grouped into two different sets, and the UE will chose randomly a preamble in the set it will have chosen according to the desired TF or the requested number of resource blocks, taking into account the channel quality.

This document propose possible solution to indicate the the signatures that form each group.

Discussion
In 36.300, it is captured that the Random Access preamble is made of 6 bits to carry: a 5 bit random ID, and 1 bit to indicate information on size of message 3 or requested resource blocks (FFS) limited by radio conditions. The groups of signatures that are used for indicating the 1 bit information, as well as necessary thresholds are broadcast on system information.
In our understanding, RAN2 agreed that the two sets of signature don’t necessary contain the same number of signatures, however as it is captured i.e. having this information coded on one bit implies that there is only two possible sets of signatures, containing an odd number of signatures.
This paper propose some how to signal the signatures contained in each set, and propose an update of 36.300. 
Indicating the sets content

In order to indicate to the UE which signatures are available in the two sets it is necessary to broadcast additional bits on the BCCH. One way to do that would be to fix in the standard the signification of each set i.e. to which requested RB correspond the first set, and the second set, and to broadcast the border between the two sets. One example is:

· The first 16 signatures generated form set 1 and correspond to a first set of transport formats
· The last 48 signatures generated form set2 and correspond to a second set of transport formats
The corresponding signalling to be broadcasted would be to send “16” on the BCH, together with the transport formats used for the first and the second set. The UE will interpret that the 16 first signature form the first set.

However, this method requires to broadcast 6 bits on the BCH. One possible optimization of this method consists in allowing the set of signatures to grow/reduce by a defined step, and indicate as the border between the two sets, the number of steps for the first step. Taking for the same example as above, with a step of 8 (what makes 8 steps in total) would give:
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The information to be broadcasted is then “2”, and is interpreted by the UE as: the first 16 signatures generated form set 1. 
If the first set is to be formed by the first 24 signatures (see figure below):
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The information to be broadcasted is then “3”, and is interpreted by the UE as: the first 16 signatures generated form set 1.

This would allow to broadcast only 3 bits on the BCH to indicate the signatures set.

Another possible optimization would be to define in the standard a set of possible value for the borders, reducing the number of bits to be sent to indicates the border. For example, the table below can be fixed in the standard: 
	Last signature of the set
	Corresponding signalling

	5
	000

	7
	001

	16
	010

	48
	011

	…
	…


The information broadcasted would then be “010”, to indicate the UE that the last signature of set1 is the 16th.

Conclusion
We propose:

· that RAN2 group discuss the options presented in this document for indicating the signature sets content and signification.

· TS 36.300 to be updated according to the text proposal below
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10.1.5.1
Contention based random access procedure
The contention based random access procedure is outlined on Figure 10.1.5.1-1 below:
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Figure 10.1.5.1-1: Contention based Random Access Procedure

The four steps of the contention based random access procedures are:

1)
Random Access Preamble on RACH in uplink: 

-

-  UE transmit a 6 bit ID chosen randomly in one of the two groups of signature. Each group is associated with information on size of message 3 or requested resource blocks (FFS) limited by radio conditions. The way this association is done is FFS. The groups of signatures that are used for indicating the 1 bit information, as well as necessary thresholds are broadcast on system information.
NOTE:
the total number of bits is 5 for TDD Frame Structure Type II.
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