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1 Introduction
This contribution addresses some of the open issues of the standalone HS-DPCCH from RAN2#79. More specifically, the operation of the Tbhs timer and its interaction with the Tb timer is discussed. This includes the possibility to run the timer simultaneously with the Tb timer. During RAN2 #79, the following agreements were made:
· UE ignores the setting of “ACK/NACK support on HS-DPCCH” IE for DL triggered access (i.e.) the IE is always defaulted to TRUE
· For DL triggered HS-DPCCH, the new Tbhs timer is started at the time when the E-DCH transmission is allowed (according to the MAC spec).
· The following IEs must be mandatory and signaled to the UE: “Measurement Feedback Info” IE, "ACK", "NACK", and "Ack-Nack repetition factor"  IEs in the IE "Uplink DPCH power control info".
· The configurable values for the timer settings of Tbhs, “HS-DPCCH transmission continuation back off” are [10, 20, 30, 40, 80, 160, 320, 800] ms
In addition to the above agreements, it has also been proposed in [1] to have separate Tb timer expiration values depending on the used TTI length. This would enable an optimized performance for UL triggered E-DCH irrespective of the configured Rel-8 TTI length. In this contribution, we assume that this is accepted and included in the Rel-11 specifications.  

2 Discussion
2.1 Proposed Scheme: two simultaneous timers 
During the RAN2#77bis meeting, it was agreed that “For DL triggered HS-DPCCH, when UL data on DTCH/DCCH is to be transmitted and/or detected at the UE, the new timer is stopped and the UE follows legacy E-DCH behavior thereon” and “Once this new timer is stopped, it is not started anymore during that access (for as long as the UE has the common E-DCH resource)”. 

The legacy Tb timer expiration value is primarily chosen for efficient usage of the UL resource. In case when the Tb timer is also to be used for Rel-11 UEs during standalone HS-DPCCH access, the expiration value of the Tb timer will need to be a compromise to account for both UL triggered E-DCH access and standalone HS-DPCCH. For example, in the typical case when the Tb expiration value is lower than the Tbhs expiration value, resources might not be held long enough to give a good performance for the users. 
Both the Tb and Tbhs timer expiration values should be chosen to keep the assigned common E-DCH resource long enough to handle the typical traffic patterns but at the same time not so long that it causes unnecessary blocking in high load situations. Since the traffic patterns are different for UL triggered access and standalone HS-DPCCH it follows that using the same parameter expiration value for both Tb and Tbhs will be a compromise for their main use cases. Hence, it is not possible to manage with one timer expiration value in an efficient way.
By allowing the two timers to run simultaneously, it is not required to choose the Tb expiration value to suit both the special needs of standalone HS-DPCCH and the handling of the UL resources. In consequence, the Tb timer expiration value can instead be purely setting for the UL triggered accesses for which it was originally intended. Simulation results illustrating the benefits of allowing two simultaneous timers is given in [4]. The analysis clearly indicates that allowing the timers to run simultaneously will make it possible to achieve a low DL delay by using a sufficiently large expiration value of the Tbhs timer while at the same time a low expiration value of the Tb timer is used. If the Tb timer would take over, the Tb timer expiration value would also need to be high to achieve these low delays and this would increase the common EDCH resource consumption for the UL triggered EDCH case considerably.
Proposal 1 Tbhs and Tb timer should run independently.
The two timer approach provides more flexibility to better utilize the network resources and improve the end-user performance without compromising the complexity of the feature and legacy performance. 
If Tbhs is independent, Tbhs timer should not be stopped upon UL data activity i.e. when TEBS <> 0 is detected, Tbhs is not stopped. Further, the release the resources should not happen as long as any of the timers is running. In other words, the release of the resources should happen upon expiration of any of the timers (Tb or Tbhs) as long as the other is not running. Here, a not running timer means that it has either expired or is not configured or was not started. 
Proposal 2 The Tbhs timer is not stopped if TEBS <> 0 is detected. 
Proposal 3 If Tbhs has been started, a SI with TEBS equal to zero should be sent when:
a) Tbhs timer expires and the UE has no data in its buffer, and
b) If Tb has been started and both timers (Tb and Tbhs) have expired.
2.1.1 Activation of Tbhs timer during UL triggered access, two simultaneous timers
The network might find a value to increase the holding time of the resources if it expects a large jitter for the DL transmissions. This could be achieved by allowing the network to send an HS-SCCH order to a UE to start the Tbhs timer, even in the cases when the UE has an UL triggered common E-DCH. This will avoid that the UE does additional random accesses later on, decrease the latency and improve the network performance and efficiency.

If previous proposals are accepted, i.e. the two simultaneous timer approach is agreed then the HS-SCCH order is used to activate the HS-DPCCH (if not already active) and the Tbhs timer at the time of the first HS-DPCCH transmission

Proposal 4 When a HS-SCCH order is received during an UL triggered E-DCH access, the HS-DPCCH is activated (if not already active) and Tbhs is started with the first HS-DPCCH transmission
2.2 Alternative Scheme: one timer approach
An alternative solution if consensus can not be reached for the two simultaneous timers approach is to adjust the Tb timer expiration value when the Tb timer is started during a DL triggered access. In this case the Tb timer could be adjusted to a higher timer expiration value which is better adjusted to handle the traffic patterns that can be expected for DL triggered access. A simple way to achieve this is to define the expiration value as the maximum value of the configured “E-DCH transmission continuation back off” and the “HS-DPCCH transmission continuation back off”. This should consider that the “E-DCH transmission continuation back off” could be configured per TTI configuration, as suggested in [1].
Proposal 5 When the Tbhs timer is stopped, the Tb timer expiration value is adjusted to Max(“E-DCH transmission continuation back off”, “HS-DPCCH transmission continuation back off”) 

2.2.1 Activation of Tbhs timer during UL triggered access, one timer approach
If consensus can not be reached for the two simultaneous timers approach and instead the proposal 5 is agreed, then the HS-SCCH order can be used to activate the HS-DPCCH (if not already active) and adjust the Tb expiration value according to the principle in proposal 5.
Proposal 6 When a HS-SCCH order is received during an UL triggered E-DCH access, the HS-DPCCH is activated (if not already active) and the Tb expiration value is adjusted to Max(“E-DCH transmission continuation back off”, “HS-DPCCH transmission continuation back off”)
3 Conclusion

It is kindly requested to RAN2 to discuss and agree the proposed scheme: two simultaneous timer scheme with the following proposals: 
Proposal 1
Tbhs and Tb timer should run independently.
Proposal 2
The Tbhs timer is not stopped if TEBS <> 0 is detected.
Proposal 3
If Tbhs has been started, a SI with TEBS equal to zero should be sent when: a) Tbhs timer expires and the UE has no data in its buffer, and b) If Tb has been started and both timers (Tb and Tbhs) have expired.
Proposal 4
When a HS-SCCH order is received during an UL triggered E-DCH access, the HS-DPCCH is activated (if not already active) and Tbhs is started with the first HS-DPCCH transmission
Otherwise, the alternative scheme should be agreed with the following proposals: 
Proposal 5
When the Tbhs timer is stopped, the Tb timer expiration value is adjusted to Max(“E-DCH transmission continuation back off”, “HS-DPCCH transmission continuation back off”)
Proposal 6
When a HS-SCCH order is received during an UL triggered E-DCH access, the HS-DPCCH is activated (if not already active) and the Tb expiration value is adjusted to Max(“E-DCH transmission continuation back off”, “HS-DPCCH transmission continuation back off”)
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