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1
Introduction
In this contribution we discuss methods to release resources as part of an Enhanced UL CELL_FACH procedure. The following discussion is organised in “how” (explicit/implicit) to release the allocated resources considering the phases of enhanced RACH procedure (before/after collision resolution).
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Discussion
The Node B is responsible for EDCH load management. It can balance the resource usage by allocating different serving grants to UEs depending on total uplink load, user priorities, etc. In case of Enhanced UL for CELL_FACH, the Node B additionally is responsible for EDCH resource management, which allows it to grant network access to requesting UEs. As a resource managing entity, the Node B therefore should be able to decide whether to allocate and maintain, and when to release EDCH resources. 
Examples for causes to release EDCH resources are:

· If the UE has included in its uplink transmission the scheduling information, that its buffer status is empty or if the UE is not transmitting any data over a few consecutive sub-frames, then this would indicate to the Node B that there is no need to maintain the allocated resources for this UE.
· The Node B detects a collision during the collision resolution phase.  

· An RNC should command the UE in CELL_DCH state, if measurement reports indicate a high data volume for transmission. However if the RNC fails to allocate dedicated resources, the Node B should be able to autonomously release the allocated resources if the allocation period exceeds a threshold value.

· System or implementation specific reasons may require the Node B to release the resources, such as change of EDCH resource set for the enhanced UL CELL_FACH feature. 

There are two possibilities how a Node B can release EDCH resources:
· Explicit resource release:
Explicit resource release allows the Node B to send a resource release message to the UE. 
· after collision resolution:
Here, the E-AGCH can be used: In CELL_FACH, one of its “Absolute Grant Values” as could be used/reserved as resource release command. 
· Implicit resource release:
Implicit resource release stands for resources released without explicit signalling. 
· before collision resolution:
Collision resolution is in parallel to the data transmission. However, if the UE does not or fails to receive a contention resolution message (e.g. the E-AGCH CRCed with its UE id) within a defined period of time, then it should assume a collision and releases the resources. 
· after collision resolution:
The UE may release its resources when not receiving an E-AGCH within a network defined period of time (periodically). This could be applied all the time after collision resolution, or restricted to the period when the UE buffer is empty and the UE is not transmitting EDCH data.  
Yet another alternative of implicit resource release could be performed when the EDCH buffer in the UE is empty and all MAC-e PDUs have either been ACKed or transmitted the maximum number of retransmissions. 
Explicit resource release allows the Node B to release resources fast, and allocate them then soon thereafter to some other UE. However there is a small risk that a UE may not receive the E-AGCH command, thus keeping the EDCH resources. This risk can be reduced by sending the release indication more than once. To avoid a UE blocking the allocated EDCH resource for random access a long time when a UE has high UL data load and its S-RNC fails to move it to the CELL_DCH, we see a strong need for explicit collision resolution. Therefore:

Proposal 1: The Node B shall be capable to explicitly release resources for UEs after the collision resolution phase. 

Proposal 2: The E-AGCH shall be used for explicit resource release.
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During the collision resolution phase, resources have been allocated to UEs, whose UE id is unknown to the Node B. Collision may occur, however these events should happen rarely [1]. As a Node B may not be able to detect a collision, thus a UE should autonomous abort the resource usage, if it has not received a collision resolution indication.
Proposal 3: UE shall release the EDCH resource (implicit resource release) if no contention resolution took place during the time defined as maximum duration for the collision resolution phase.

The maximum length of the collision resolution phase, within which a UE is allowed to transmit on the allocated resources without having received a contention resolution indication, may be either specified or provided as system information. 
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If the UE’s EDCH buffer is empty, then the allocated resources are no longer needed.
Proposal 4: The UE shall notify the Node B about its empty buffer status. This SI should be transmitted together with the last MAC-e PDU. 

After notifying the Node B about it’s empty EDCH buffer and after having received an ACK for all transmitted MAC-e PDUs (or after having sent the MAC-e PDUs the maximum number of retransmissions), the UE could release the EDCH resource. However the decision to release the resources could be also left to the Node B. A Node B may decide that it is beneficial to keep the resources allocated for a short while, allowing the UE to transmit immediately when there is new UL data in its EDCH buffer. This way, additional delay and the RACH power ramping phase can be avoided. 
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Conclusions
In this document the resource release for Enhanced UL CELL_FACH was discussed. 
It is our view UEs should release the allocated resources autonomously if collision resolution failed during the maximum allowed period for the collision resolution. The Node B should be capable to explicitly release resources for UEs after the collision resolution phase, using the E-AGCH. Thus we are proposing to agree on resource release principles as listed in the proposals above.
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