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1
Introduction
The amount of time for which the E-DCH resource is occupied in the CELL_FACH is very important since it affects the blocking and collision probabilities of the random access channel [2]. The longer the time an E-DCH resource is occupied, the larger the blocking probability which in turn severely affects the performance of the random access channel. In general, in CELL_FACH, the E-DCH resource is a very important resource, since it belongs to a common pool of finite E-DCH resources allocated and de-allocated by the NodeB, unlike an E-DCH resource in CELL_DCH which belongs to a significantly large pool of E-DCH resources maintained by the RNC.
In this contribution, we consider an E-DCH resource release method in CELL_FACH state that requires NBAP/RNSAP signaling support over Iub/Iur interface. The resource release at the NodeB is controlled by an E-DCH resource release timer or a MAC SDU Byte Counter whichever occurs first. The E-DCH resource release timer and the MAC SDU Byte Counter are configured by the RNC in both the Node B and in the UE and are cell specific.  

In addition to timer-based or MAC SDU byte counter based E-DCH resource release control, the method allows for an earlier release of E-DCH resource, if the UE indicates to the NodeB that it’s transmission buffer, prior to the elapsing of the E-DCH resource release timer or MAC SDU byte counter.
2
When to release the E-DCH resource?
There are two cases that will lead to releasing an E-DCH resource:

· Access Preamble Collision

· In this case, the UEs will wait for the collision resolution period to elapse before releasing the E-DCH resource. The collision resolution could be timer based, i.e. both UE and NodeB start a timer. If no successful message was received by the NodeB by the time the timer elapses, the E-DCH resource is considered to be released by both UE and NodeB. 
· E-DCH Resource was successfully allocated to the UE.

· We address the criteria for releasing the E-DCH resource below.
3
Triggers to release the E-DCH resource

In the CELL_FACH state:

· It is expected that a UE will have limited amount of data to transmit on the uplink.

· Due to lack of macro-diversity, the interference impact by E-DCH transmissions in CELL_FACH state needs to be controlled.  As a result, it is expected that there will be a maximum limit on the data rates granted to the UE.

As a result of the above observations, the criteria for the amount of time for which an E-DCH transmission should be active in CELL_FACH should be a function of the expected amount of data that a UE will transmit as well as the data rate of the E-DCH transmission. For example, if a UE is expected to transmit N bytes, at an average data rate of R bps, then the total time for which the E-DCH transmission is active = N/R. 

Two possible triggers to release the E-DCH resource are then envisioned (whichever occurs first):

· N bytes of MAC SDU data have been received from the UE by the MAC layer at the NodeB.

· T=N/R seconds have elapsed since the UE began transmitting on the E-DCH resource.
4
How to signal the E-DCH Resource Release to UE and NodeB
Some possible methods to signal the release of the E-DCH Resource to the UE and the NodeB are as follows:
Implicit Method:

· The RNC indicates to both the NodeB and the UE the thresholds for the following:

· E-DCH Resource Release timer

· MAC SDU byte counter

· This counts the number of successfully sent MAC SDU bytes from the UE to the NodeB.

· Both the UE and the NodeB could maintain the E-DCH Resource Release timer and successfully sent MAC SDU byte counter and whenever any of them cross a threshold, the E-DCH resource could be released immediately without any explicit E-DCH resource message sent from the NodeB to the UE.

Explicit Method:

· The S-RNC indicates to the NodeB the thresholds for the following:

· E-DCH Resource Release timer

· Successfully received  MAC SDU byte counter

· This counts the number of successfully sent MAC SDU bytes from the UE to the NodeB.

· The NodeB maintains the E-DCH Resource Release timer and successfully sent MAC SDU byte counter and whenever any of them cross a threshold, the E-DCH resource will be released immediately. 

· If prior to the elapse of the E-DCH Resource Release timer or the MAC SDU byte counter, the UE’s transmission buffer is empty, the UE could signal this event to the NodeB via a special value of SI and then the NodeB may decide to release the E-DCH resource.
· The E-DCH resource release message is then sent via an explicit message sent on the E-AGCH with the absolute grant value set to INACTIVE.

In the next section, we propose our preferred E-DCH Resource Release scheme.

5
Proposed E-DCH Resource Release Scheme

RNC indicates to the UE via RRC signaling the following information element:

· E-DCH Resource Release Timer T1 [ms]

RNC indicates to the Node B via signaling the following 3 information elements:

· A threshold N in units of MAC SDU bytes
· E-DCH Resource Release Timer T1 [ms]
· E-DCH Resource Release Timer T2 [ms]

The NodeB then decides to release the E-DCH Resource whenever any of the following occurs:

· The UE has failed to send any data to the NodeB within T1 ms or

· This corresponds to the Collision Resolution period

· The NodeB has received N MAC SDU bytes from the UE or

· The time period indicated by the IE " E-DCH Resource Release Timer T2 " has elapsed or
· The UE’s transmission buffer becomes empty which triggers the UE to signal the empty buffer status to the NodeB via a special value of Scheduling Information (SI).
The NodeB then indicates the E-DCH Resource Release explicitly via the E-AGCH by setting the absolute grant value to INACTIVE.
3
Conclusion

A few E-DCH Resource Release schemes in CELL_FACH were discussed. For the case when an access collision occurs, we propose that the E-DCH resource be released via elapsing of a timer.  
For the nominal case, when an E-DCH resource is successfully allocated to a UE, our proposal is to allow for E-DCH resource release based on elapsing of timer, or if a certain configurable amount of MAC SDU data has been successfully received by the NodeB from the UE, or the UE’s transmission buffer becomes empty which triggers the UE to signal the empty buffer status to the NodeB via a special value of Scheduling Information (SI), whichever occurs first. The timer setting could be a function of the maximum amount of data expected to be carried in CELL_FACH and the maximum data rate expected on E-DCH in CELL_FACH. The E-DCH resource release timer and the MAC SDU Byte Counter are configured by the RNC in both the Node B and in the UE and are cell specific.  

RAN3 is asked to agree on the proposed E-DCH Resource Release scheme. 
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