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1 Introduction
During last RAN2#77bis meeting, it was principle agreed that a new Timer is needed and also, the following agreement were reached: 

· Introduce new timer which control the release of the common E-DCH resources when the UE transmits only HS-DPCCH + DPCCH (stand-alone HS-DPCCH). This new timer will be optional and configurable by the network
· For DL triggered HS-DPCCH, the new timer is started when the DPCCH transmission starts

· For DL triggered HS-DPCCH, when DL data is received, the UE resets and restarts the new timer

· 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

· 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) 

This contribution analyses the timer settings, the way the timer should operate and also potential issues of the new timer.

.
2 Discussion
Currently, it is agreed that the new timer (Tbhs) is independent of the legacy Tb timer. When Node B has DL data, the Node B sends a HS-SCCH order to request a standalone HS-DPCCH from the UE. Upon reception, the UE chooses the random access signature/PRACH code number and execute the existing PRACH preamble ramping procedure to obtain common E-DCH resource. The procedure for starting, resetting/restarting and stopping of the Tbhs timer is as follows: 

· When the DPCCH transmission starts

· Tbhs is started

· If a MAC-ehs PDU is received

· Tbhs is re-started
· If Tbhs expires
· The UE releases the common E-DCH resources
· If UE gets UL data on DTCH/TCCH:

· Tbhs is stopped and not started anymore in that access 

2.1 Reception and transmission of Downlink/Uplink data
According to 25.321, the definition of DL data used to reset Tb refers to the reception of MAC-ehs PDU, meanwhile UL data means that TEBS <> 0 is detected. The same procedure can be used for the Tbhs timer as well. This will allow the UE a similar handling of this timer as for the Tb timer. 
Proposal 1 The definition of DL data to reset the new timer (Tbhs) is the reception of MAC-ehs PDU.
2.2 Start of the new HS-DPCCH standalone timer

The time between for starting the transmission of DPCCH and the when the E-DPDCH/E-DPCCH/HS-DPCCH (AA synchronization time) have a different values for E-DCH 2ms TTI and for 10 ms TTI.  If the TTI length is 10 ms, then for (1 + "Additional E-DCH transmission back off") TTIs only DPCCH transmission takes place. If TTI length is 2 ms, then for (2 + "Additional E-DCH transmission back off") TTls only DPCCH transmission takes place. Therefore, the variation of the time, up to the starting of the HS-DPCCH transmission will depend on the TTI of the deployed common resource. This fact adds complexity to the selection of a suitable value for the new DL implicit release Tbhs timer given the fact that this value should fit to both 10 and 2 ms TTI. In order words, the time the UE would be transmitting the HS-DPCCH would be different if the UE chooses 2 ms TTI or 10 ms TTI because of the synchronization AA period.
A better approach is to start the Tbhs timer after the synchronization AA period i.e. at the time the UE is allowed to start its E-DCH transmissions. Since the network has knowledge of when the HS-DPCCH transmission starts, the length of the Tbhs would be equal for both 2ms and 10ms. This simplifies the timer setting as the network can optimize the value which is suitable for both TTIs (see Figure 1). 
Additionally, a timer setting that takes in account the initial variation of the AA synchronization time will be too long when the timer is reset after receiving HS-DSCH data, since the AA synchronization is only done initially.
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Figure 1. Starting of the Tbhs timer according to new proposal


Proposal 2 For DL triggered HS-DPCCH, the new Tbhs timer is started after the AA synchronization is completed. 
2.3 Implicit release timers interaction: UL triggered (Tb) and DL triggered (Tbhs)

The “E-DCH transmission continuation back off”, which is used to configure the Tb timer is given in TTIs. This means that a specific configured value will result in different timer settings (measured in ms) depending on whether the UE is using a 2ms TTI E-DCH resource or a 10 ms TTI E-DCH resource. For example, the highest available “E-DCH transmission continuation back off”, is 80 TTIs, i.e. 160ms for 2ms TTI resource or 800 ms for a 10ms TTI resource. In the case of standalone HS-DPCCH, the Tb timer takes over after the Tbhs timer once there has been an UL transmission. Since the DL is unaffected by the choice of UL TTI, it is an undesirable situation to have the expiration time dependent on the TTI length of the UL E-DCH.
In case of Tbhs, the optimal timer setting “HS-DPCCH transmission continuation back off” to assist DL HS-DSCH will be independent of the TTI length of the UL E-DCH. Once the Tb timer takes over, this is no longer possible to achieve.

Once the Tb timer takes over, the release of the common E-DCH resources will be triggered upon the expiration of Tb Timer. The network, though, may configure very short Tb timer values which may not really be able to cope with DL jitter in high load situations. However, Tbhs may be configured to account for this jitter and may also take into account other network factors.
This problem can be solved in different ways. Below four possible options are given.

1. The Tb setting to be used for standalone HS-DPCCH is signalled through a HS-SCCH order. This could be done either by using the HS-SCCH order that initiates the stand alone HS-DPCCH or an independent HS-SCCH order.

2. Adjust the Tb timer setting (Tb_setting) for standalone HS-DPCCH as Tb_setting = max (“E-DCH transmission continuation back off”, “HS-DPCCH transmission continuation back off”).
3. Keep one single inactivity timer Tcedch, with expiration time initially set to Tcedch_setting= “HS-DPCCH transmission continuation back off” in the case of standalone HS-DPCCH and Tcedch_setting= “E-DCH transmission continuation back off” ” in the case of UL triggered E-DCH.
3.1. On UL activity, reset Tcedch_setting = max(Tcedch_setting, “E-DCH transmission continuation back off”)
3.2. On DL activity, reset Tcedch_setting = max(Tcedch_setting, “HS-DPCCH transmission continuation back off”)
4. Do not stop the Tbhs timer upon TEBS <> 0 is detected, and releases the resources upon expiration of any of the timers (Tb or Tbhs) as long as the other is not running. A timer which is not running has either expired, is not configured or it was not started.
All these alternatives have merits. Option 1 gives a great deal of flexibility but requires more signalling and definition of new HS-SCCH orders. Option 2 makes it possible to increase the Tb timer setting if it is less than what is used for Tbhs, if longer then there is not really any difference. Option 3 adds additional possibilities to also adjust if the Tb timer setting is larger than the Tbhs setting taking in account the elapsed time, but it has some impact on the UE complexity. Option 4, would allow to have the Tbhs timer running at the same time as the Tb and the release of the resources is based on both the UL and DL traffic. With option 4, the starting of Tbhs (if configured) can be bound to the reception of the HS-SCCH order. In case the order is not received, Tbhs is not started and only the legacy Tb would govern the release. This option is clearly preferable in terms of signalling, simplicity, impact on legacy and flexibility.
Proposal 3 The Tbhs timer is not stopped if TEBS <> 0 is detected. 
When the Tbhs expires, typically, the UE will release the common E-DCH resources. To inform to the network about the release, the UE should follow a similar procedure as for CCCH transmissions i.e. the UE should send the SI with TEBS set to 0. 

The UE, though, should not send the SI with TEBS set to 0 while the UE has data in the buffer even if the Tbhs timer has expired. It could happen that Tbhs and Tb are running at the same time. In this situation, the UE should send the SI with TEBS set to zero when the last timer expires.

Proposal 4 SI with TEBS equal to zero should be sent when:
a) Tbhs timer expires and the UE has no data in its buffer
b) In case Tb and Tbhs timer are running, when both timers have expired.
2.4 Configurable values for Tbhs
Section 2.3 exposes the reasons for the difficulties to chose the configuration values of Tbhs due to the agreement on the starting of the timer and the differences between the period of DPCCH only transmissions between E-DCH 10ms and 2ms TTI.
The possible settings of the Tbhs given by “HS-DPCCH transmission continuation back off”, should take into account the possible values of the “E-DCH transmission continuation back off”, which are used to configure the Tb timer. The possible Tbhs settings could take into account the currently configured CQI Feedback cycles for E-DCH in CELL_FACH. The possible values are given by the IE “CQI Feedback cycle” given by [0, 2, 4, 8, 10,16, 20, 32, 40, 64, 80, 160] ms. Some possible values can be derived from this CQI cycles that are also reasonable in terms or DL scheduling jitter and retention of the C-EDCH resource, for example [10, 20, 32, 40, 64, 80, 160 ,320] ms..
The timer setting should also take into account that the E-DCH resource can be configured with either 2ms or 10 ms TTI. This means that the timer setting should be rounded up to the next E-DCH TTI. 
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Figure 2. Proposal to handle the expiration of Tbhs

Proposal 5 The configurable values for the timer settings of Tbhs, “HS-DPCCH transmission continuation back off” are [10, 20, 32, 40, 64, 80, 160, 320] ms and they are rounded up to the next E-DCH TTI of the C-EDCH resource deployed.
In case it cannot be agreed to change the starting of the timer to the start of the HS-DPCCH transmission and the start of the timer is when the DPCCH transmissions start, there will be additional complications. If the Tbhs is set to a low value, the Tbhs timer may expire even before the HS-DPCCH has started. To alleviate this problem, the expiration time of the Tbhs timer should use a larger value if it is started during the DPCCH only period, i.e. during the AA synchronization period before the HS-DPCCH has been started.  The length of the DPCCH only period is given by “AA synch time”, and this value should be used to increase the timer setting. Hence, Tbhs expiration time = “HS-DPCCH transmission continuation back off” + “AA synch time” should be used if timer is started before the HS-DPCCH. When the timer is reset after the start of HS-DPCCH, the expiration time of Tbhs = “HS-DPCCH transmission continuation back off”.
Proposal 6 If the Tbhs is started before HS-DPCCH transmission, then the expiration time of Tbhs = “HS-DPCCH transmission continuation back off” + “AA synch time”. If the Tbhs is started or reset after the start of HS-DPCCH transmission, then the expiration time of Tbhs = “HS-DPCCH transmission continuation back off”.
2.5 Reception of  HS-SCCH orders and arrival of UL data during Random access procedures
The network sends HS-SCCH orders in order to allow the UE to send feedback and CQI to the network. This action is mainly required when the network wants to improve the DL spectrum efficiency for a bulk of data that wants to transmit to the UE. Since the UE can start random access due to incoming UL data, or it could receive UL meanwhile it is performing a random access due to a HS-SCCH command issued by the network, it creates some uncertainties on the behaviour of the UE that should be clarified. 

2.5.1 The UE gets UL data during a random access procedure triggered by a HS-SCCH order.

A UE that has been ordered to initiate a standalone HS-DPCCH and starts the random access procedure might have UL data arriving during the power ramping, the synchronization AA procedure or before contention resolution. Such cases could be confusing for the UE if it should start the Tbhs timer and when to start it, as well when to start the transmission of HS-DPCCH and what procedure to follow for contention resolution.

The timer is needed in the cases that the network has a fair amount of DL data to transmit and since we believe that the Tbhs timer should not stopped upon arrival of UL data, this simplifies the handling of this situation:

· If the UE detects TEBS <> 0 during contention resolution, the UE can send the UL data directly after the contention resolution. The Tbhs starts after the contention resolution. And the Tb timer starts after the UL data transmission.
· If the UE detects TEBS <> 0 before the synchronization AA is terminated, the UE should not transmit the SI (neither with TEBS=0 nor with TEBS <>0). The UE instead transmit the UL data and HS-DPCCH when the sync AA is finished. This is only possible if Tbhs is started after the synchronization AA is completed; otherwise, the behaviour should be as indicated in the bullet above.
These two simple rules allows the network and the UE to keep a mutual understanding of the timers and the current situation.

Proposal 7 If a UE detects TEBS <> 0 before the synchronization AA is completed. the UE should not transmit the SI (with TEBS=0 or TEBS <>0). The UE instead transmit the UL data and HS-DPCCH when the sync AA is finished. 
Proposal 8 If the UE detects TEBS <> 0 during contention resolution the UE can send the UL data directly after the contention resolution. The Tbhs starts after the contention resolution. 

In case TEBS <> 0 is detected after the start of the HS-DPCCH transmission, the UE will follow the DL triggered procedure for standalone HS-DPCCH.
2.5.2 The UE gets a HS-SCCH order during a random access procedure triggered by incoming UL data.

A UE that has started the process of obtaining an E-DCH resource for the purpose of UL transmission, i.e. started the preamble ramping, but has not completed synchronization AA procedure, should ignore any HS-SCCH order to initiate a standalone HS-DPCCH. Instead it should follow the UL triggered procedure and start the HS-DPCCH after the collision resolution phase. 

The motivation for this UE behaviour is that the standalone HS-DPCCH is identified by the network through a SI with TEBS = 0, sent at the start the collision resolution phase. This should not be sent for a UE with UL data in the buffer. If it is sent when the UE has UL data, it would cause confusion for the network. If not do so, it would increase the complexity for UE implementation, and it will affect the end user performance since it will have to delay UL transmissions similarly as it was explained in 2.5.1.
Since we believe that the Tbhs timer should not be stopped upon arrival of UL data then the arrival of the HS-SCCH order can serve in this case as an indication for the UE to start the Tbhs timer if the order is received after the contention resolution has finished, at the same time as the new HS-DPCCH transmission takes place.

Proposal 9 If an HS-SCCH order is received during a random access procedure triggered by incoming UL data, the UE shall transmit the UL data and HS-DPCCH when the sync AA is finished.
Proposal 10 Upon reception of HS-SCCH during an ongoing C-EDCH access triggered by UL, the UE shall start the Tbhs timer in the next transmission of HSDPCCH after the contention resolution has been completed.
3 Conclusion

It is kindly requested to RAN2 to discuss and agree on the following proposals:

Proposal 1
The definition of DL data to reset the new timer (Tbhs) is the reception of MAC-ehs PDU.
Proposal 2
For DL triggered HS-DPCCH, the new Tbhs timer is started after the AA synchronization is completed.
Proposal 3
The Tbhs timer is not stopped if TEBS <> 0 is detected.
Proposal 4
SI with TEBS equal to zero should be sent when: a) Tbhs timer expires and the UE has no data in its buffer b) In case Tb and Tbhs timer are running, when both timers have expired.
Proposal 5
The configurable values for the timer settings of Tbhs, “HS-DPCCH transmission continuation back off” are [10, 20, 32, 40, 64, 80, 160, 320] ms and they are rounded up to the next E-DCH TTI of the C-EDCH resource deployed.
Proposal 6
If the Tbhs is started before HS-DPCCH transmission, then the expiration time of Tbhs = “HS-DPCCH transmission continuation back off” + “AA synch time”. If the Tbhs is started or reset after the start of HS-DPCCH transmission, then the expiration time of Tbhs = “HS-DPCCH transmission continuation back off”.
Proposal 7
If a UE detects TEBS <> 0 before the synchronization AA is completed. the UE should not transmit the SI (with TEBS=0 or TEBS <>0). The UE instead transmit the UL data and HS-DPCCH when the sync AA is finished.
Proposal 8
If the UE detects TEBS <> 0 during contention resolution the UE can send the UL data directly after the contention resolution. The Tbhs starts after the contention resolution.
Proposal 9
If an HS-SCCH order is received during a random access procedure triggered by incoming UL data, the UE shall transmit the UL data and HS-DPCCH when the sync AA is finished.
Proposal 10
Upon reception of HS-SCCH during an ongoing C-EDCH access triggered by UL, the UE shall start the Tbhs timer in the next transmission of HSDPCCH after the contention resolution has been completed.
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