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1. Introduction

On the last meeting #8 Philips described a scheme controlling the preamble transmissions after a NACK was received by a UE. The reason for a NACK can be manifold:

· A UE that sent the first preamble with a too high initial transmission power would be NACK’ed, and it should be barred from further transmitting preambles with too high initial transmission power. Either it has to stop transmission or it has to further reduce the initial power. 

· A UE that was NACK’ed due to a temporary HW shortage should for fairness reasons and improved throughput be prioritised over other UEs that try to access the RACH later. To prioritise the UE, it would be necessary to 

· avoid the currently described but not yet agreed additional minimum random delay and to

· increase the persistency probability that governs the preamble transmission after the NACK.

To enable this, it must be possible to convey (at least indirectly) to the UE the reason for the NACK it received. Since the AICH does not allow to carry more information than defined so far, UTRAN must be able to insert already in the node B additional information on the NACK. 

Insertion of information that changes frequently, is already contained in 25.301: 

"5.6.7. Protocol termination for transport channel of type BCH 

System information on BCH can include information which is available only in Node B, and need to be updated very frequently (each 10-100 ms), such as uplink interference in the cell. Also, for the system information originating from the RNC, it is  assumed that the updating of system information is at least one magnitude less (minutes) than the repetition frequency on the BCH (in the order of 1s). The system information originating from the CRNC should be sent transparently to NodeB, which then handles the repetition. Protocol termination for theBCH shall therefore be distributed between the Node B and the CRNC, resulting in less signalling on Iub and lower processor load. Note that the RLC sublayer is transparent for this transport channel type."

2. Possible schemes

2.1 Broadcasting two persistency probabilities with the same frequency
UTRAN broadcasts  PI and PII , where PII is broadcast with a frequency not exceeding the one of PI, e.g. with the frequency that is currently foreseen for TBOmin and TBOmax.

If a NACK is sent by PHY, the node B inserts into the BCH in the next TTI (note that the TTI was set to 2 frames as a result of meeting #8), after the NACK was sent, an IE of 8 bit:


PII indication is set to 1, if the initial power of the UE was too high. Only if the UE has reduced its initial power, it can send a further preamble. This preamble transmission is again governed by PI .

PII indication is set to 0, if the next preamble transmission of this UE should be governed by PII .

Since the NACK is looked upon as a rather rare event, the load on the BCH would not become unacceptably high. The rarity of a NACK being generated can be ensured by choosing the first persistency probability accordingly.

Note that according to the decisions of WG2 meeting #8 246 bits [4] are available in one TB on the BCH. To add from time to time an IE of 8 bit for dealing with a NACK should not be major problem.

2.2 How to avoid broadcasting the second persistency together with the first one

If a scheme is applied as given in [1], where 3 bits are used to code the (first) persistency, by adding 2 further bits to the IE shown above, it would even be possible to express the second persistency probability explicitly: 


Thus, it would no longer be necessary to broadcast the second persistency together with the first one.
3. Complexity issues

In the current description in 25.321, the UE has to listen to the BCH before sending a preamble to retrieve the parameters P and TBOmin and TBOmax. After a NACK the UE again has to listen to the BCH in order to find out whether these parameters have changed in the meantime. Consequently, there is the requirement for the UE to listen to the BCH before sending the preamble and after receiving a NACK. 

The above described scheme does not need more than this. In particular, there is no need to simultaneously listen to the pCCPCH and the AICH.

The TTI duration of 2 frames is not either seen as a problem, since the UE has to decode 2 frames anyway in order to learn about the possibly updated parameters P, TBOmin and TBOmax.

4. Conclusion and Proposal

In the email discussion [3], there were no clear reasons given for having the additional random delay or for guaranteeing a minimum additional delay until a UE starts the persistency check to send a preamble a second time after the NACK was received. The UE will anyway be delayed by the persistency check that is done after drawing the random delay.

As it was already stated in [2], it is therefore firstly proposed 

1. to remove the additional random delay, that is uniformly distributed between TBOmin and TBOmax. 


Instead, it is proposed to broadcast a second persistency probability with the same frequency as it is currently foreseen for TBOmin and TBOmax. The advantage is a reduction of the number of parameters to be broadcast by one (Only PII instead of TBOmin and TBOmax).

If the above given points are agreed, the following proposal is submitted for a separate decision

2. to allow the node B to insert on the BCH for each NACK, that was generated, an IE that identifies both the preamble and the access slot and an indirect indication (1 bit) for the UE (PII indication bit), which persistency PII to use. 

If the bit is set to 1, the UE can only transmit an additional preamble, if it reduces its transmission power by a predefined amount. The next persistency check is done against PI .

If the bit is set to 0, the UE has to use the second persistency probability PII that is broadcast with the same frequency as is currently foreseen for TBOmin and TBOmax.
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