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1. Summary

This document proposes a simple protocol for allocating a DCH via the RACH, which avoids excessive interference resulting from successive allocation attempts by one UE if due to a shortage of DCHs, the RNC cannot allocate a DCH for this particular UE. This protocol aims at the case that a UE  allocates a DCH for packet transmission.

2. Current Situation of DCH allocation for packet transmission

According to the current description of the UTRAN, a DCH would be allocated for packet transmission just by sending a reservation request to the S-RNC. In order to support packet transmission, the S-RNC would have a number NDCH_packet of DCHs predetermined exclusively for usage in packet transmission. If the number of UEs that are involved in packet transmission sessions exceeds NDCH_packet , DCH allocations are likely to be rejected because all NDCH_packet channels are already in use. 

In the current view of the system, the UE would receive the rejection, and would again try to allocate a DCH as soon as possible. Due to the access procedure for the RACH (initial random backoff, drawing a persistence probability, …), the next access attempt to allocate a DCH would be delayed randomly. For the following allocation attempt, it is still not clear, whether a DCH would be available or not. In case a DCH is not available, the UE would again backoff and try anew.

Obviously, these allocation attempts, which are always done via a RACH access, contribute to increasing traffic and interference on the RACH, although they are not at all necessary [1]. With the current L1-NACK, it is possible to reject the further transmission of the message part so that the RACH payload will not be sent, and the actually generated interference will remain limited. However, due to the increasing load resulting from successive DCH allocations, which lead to a rejection on the RACH, other access attempts done via the RACH, will also suffer from a rejection since the nodeB cannot distinguish between RACH access attempts, which carry DCH allocations or e.g. initial accesses.

2.1 Would RACH access classes help ?

One could argue that the problem of successively transmitting DCH reservation requests, which are most certainly unsuccessful, could be mitigated by introducing an access class only for DCH allocation purposes. This would, of course, reduce the probability for other RACH access attempts to be rejected just because of the high RACH load generated by DCH allocation attempts. However, the problem for the RACH allocation attempts remains. Furthermore, now the collision probability increases, since the partitioning in access classes reduces the number of parallel RACH channels available in one access class.

A further argument, that access classes alone will not help to come to a good solution, is the increasing load on the FACH to convey to the allocating UE, that the DCH was not able to be allocated.

3. Simple allocation protocol

Successive allocation attempts can easily be avoided in that the correctly transmitted allocation request for a DCH is temporarily stored in the S-RNC. The reply message to the UE would contain the confirmation that the allocation request was received, and that the request is queued for a number of Nslot slots. If within this period a DCH of the requested bit rate is available, the S-RNC will send an allocation confirmation message (including the DCH number to be used) to the UE so that the UE can transmit its packet to the S-RNC. 

If the period of Nslot slots expires and during this time no DCH of the specified bit rate became available, the S-RNC sends an optional reject message to the UE with the indication that it should not continue attempting to allocate a DCH for Nblocked_slots slots. This message is only optional, since Nblocked_slots can also be a fixed parameter broadcast on the BCH. In this case, the UE would wait for Nblocked_slots slots, after the period of Nslot slots has expired.

If the UE within the time of Nslot slots decides to refrain from allocating a DCH for packet transmission, it will convey – via the RACH – a message to release the pre-allocated DCH. Since successive allocation requests are now avoided on the RACH, the release messages will most probably not be lost or delayed extensively. Only if Nslot is very big, and the load on the DCHs for packet transmission is high, there will be a number of packet channel releases worth mentioning. Furthermore, the load on the FACH will be reduced considerably, since only the allocation of the DCH if possible

Nslot , and Nblocked_slots are parameters that can be set by the UTRAN depending on the load (i.e. percentage of DCHs in use and the stored allocation requests) on the NDCH_packet DCHs. The bigger the value Nslot is chosen, the higher the probability that release messages for a pre-allocated DCH will be sent. NDCH_packet is also configurable by the S-RNC depending on the current load for both “normal” DCH transmissions (i.e. voice calls) and packet transmissions.

To optimise the choice of Nslot the UE should send within the allocation request not only the bit rate for the channel, but also an indication about the expected duration of the packet transmission (i.e. packet length in Byte).

It is assumed that in the S-RNC a permanent connection to an IP core network is available. The IP packet received from the UE will then be forwarded to the IP core network for further transmission, if the packet is not by chance destined to a UE located in a cell with the same S-RNC.

4. Proposal

1. Adopt the algorithm for controlling load on the RACH for messages sent to allocate a DCH for packet transmission.

2. Adopt the RACH payload format in the UE for allocating a DCH for packet transmission on the RACH:
a) IE indicating that this RACH message contains a request for DCH allocation for packet transmission.

b) IE stating about the requested bit rate 

c) IE stating about the expected packet length.
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