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1. Introduction

In current MAC specification, eNB would assign a dedicated preamble for UE in case of DL data arrival. In this case, it might happen that there is no dedicated preamble left that could be assigned, because all might have been allocated already. 
This document discusses preamble assignment for DL data arrival when no dedicated preamble is available.
2. Discussion
If there is no available dedicated preamble in case of DL data arrival, eNB could either wait for the next dedicated preamble or indicate that UE should use a non-dedicated preamble and perform contention based Random Access procedure.Considersing the transmission delay, the latter alternative may be better. There are two solutions in selecting a non-dedicated preamble:

· Solution 1: the preamble is selected by UE
In solution 1, eNB indicates that the UE should use a non-dedicate preamble and the preamble is selected by itself as shown in left of figure.1 [1]. This is same exactly as the general contention based random access procedure.
· Solution 2: the preamble is selected by eNB
In solution 2, eNB randomly selects a non-dedicated preamble and allocates a preamble to UE as shown in right of figure1. In this procedure, UE acquires a non-dedicated preamble from message 0, and transmites it in message1. We named the assignmented preamble pseudo-dedicated preamble. In the subsequent procedure, this pseudo-dedicated preamble could be recognized by eNB and may be handled firstly.
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Figure 1: preamble selection
Compares the solution 1 and solution 2, we prefer the solution 2 because the pseudo-dedicated preamble could be recognized by eNB and may be handled firstly as described in figure 2. 
In figure 2, UE1 transmits pseudo-dedicated preamble A and UE2 transmits non-dedicated preamble B in the same time-frequency resource. In case of system busy, eNB may respond to UE1 firstly and inform UE2 backoff. 
Therefore, the priority in random access response is the same for the pseudo-dedicated preamble and dedicated preamble.
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Figure 2: Random Access response for pseudo-dedicated preamble
On the other hand, both solution 1 and solution 2, collision would be possible to happen because UE would perform contention based random access. The probability of collision is same for solution 1 and solution 2, but we consider solution 2 is better than solution 2, see below example.

UE1 transmits a pseudo-dedicated preamble and UE2 transmits a Non-dedicated preamble in same time-frequency resource, the pseudo-dedicated preamble and Non-dedicated preamble is same, i.e. collision. In this worst case, it would be specified that RACH overload control (backoff) should not be applied to pseudo-dedicated preamble transmission as described in figure 3. It means that the backoff handling is the same for pseudo-dedicated preamble transmission and dedicated preamble transmission. Therefore, this UE could continue to use the pseudo-dedicated preamble to attempt a new Random Access transmission as soon as possible.
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Figure 3: badkoff handling for pseudo-dedicated preamble
Proposal 1:  if there is no available dedicated preamble in case of DL data arrival, eNB shall randomly select a non-dedicated preamble for the UE.

Proposal 2:  RACH overload control (backoff) shall not be applied for the preamble which is assigned by eNB.

3. Conclusion
In this document we discussed the case when no dedicated preambles are available in case of DL data arrival. In order to avoid delaying the random access procedure for UE, we propose:
Proposal 1:  if there is no available dedicated preamble in case of DL data arrival, eNB shall randomly select a non-dedicated preamble for the UE.

Proposal 2:  RACH overload control (backoff) shall not be applied for the preamble which is assigned by eNB.
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