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1 Introduction
This contribution addresses some of the open issues of the standalone HS-DPCCH from RAN2#78. More specifically, the operation of the Tbhs timer is discussed. This includes the starting time, the configurable settings of the timer and the possibility to run the timer simultaneously with the Tb timer. Also, the procedure when a HS-SCCH order for standalone HS-DPCCH is received during an ongoing UL triggered common E-DCH access is discussed.
2 Discussion
2.1 Start of the new HS-DPCCH standalone timer

During the RAN2#77bis meeting, it was agreed that “the new Tbhs timer is started when the DPCCH transmission is started”. There are several drawbacks if following this agreement. 
A first difficulty is that the time from the start of the DPCCH and the starting time of E-DPDCH/E-DPCCH/HS-DPCCH transmissions is different depending on the E-DCH TTI length of the resource. Therefore, the variation of the time, up to the starting of the HS-DPCCH transmission will depend on the TTI of the deployed common E-DCH resource. For a 2ms TTI resource, the configurable range is from 4ms to 34ms, and for a 10ms TTI resource, the range is from 10ms to 160 ms. It is clear that this wide range of values makes it very difficult to select suitable values which satisfy both 2ms and 10ms E-DCH TTI for the Tbhs timer. 
In order to use the limited common UL resources efficiently, it is often desirable to configure low values for Tbhs. This might not be possible if the initial starting time of the E-DCH must be taken into account. With the currently agreed solution, the lowest Tbhs timer setting which can guarantee at least one HS-DPCCH transmission, depends on the E-DCH TTI and the configured value of "Additional E-DCH transmission back off". The configurable values of "Additional E-DCH transmission back off" are from 0 to 15 TTIs according to [1]. Therefore, the initial value required to guarantee the first HS-DPCCH transmission is not a suitable Tbhs timer setting once the HS-DPCCH has started for the efficient handling of UL resources.

A better approach is to start the Tbhs timer when the first E-DCH transmission is allowed. This will remove the dependencies on both the TTI length of the E-DCH resource and also on the configured value of "Additional E-DCH transmission back off".
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Figure 1. Starting of the Tbhs timer according to new proposal


Proposal 1 For DL triggered HS-DPCCH, the new Tbhs timer is started when the first E-DCH transmission is allowed. 
2.2 Tb and Tbhs timers interaction 
During the RAN2#77bis meeting, it was also 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)”. 

These agreements have also unwanted implications. In the case when Tbhs which is used to assist DL HS-DSCH, the timer setting given by “HS-DPCCH transmission continuation back off” should be independent of the TTI length of the UL E-DCH. In the case of standalone HS-DPCCH, the Tb timer takes over after the Tbhs timer once there has been an UL transmission. This means that the Tb timer is used to assist the DL HS-DSCH with ACK/NACK and CQI reports. 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. But, once the Tb timer takes over, this is no longer possible to achieve. 
The legacy Tb timer setting is set for efficient usage of the UL resource for the configured Rel-8 TTI length. It is not possible to manage with one timer setting to handle both Rel-8 and Rel-11 UEs, since the difference in TTI would not make possible to have a value of Tb and Tbhs that efficiently can handle all situations. For example, with the only one timer: 
· If the Tb setting is higher than the Tbhs setting, then Tb will dominate the UL resource utilization in the majority of the cases meaning that the resources might be held longer than desired. 

· If the Tbhs setting is higher than the Tb value, the resources might be held shorter than desired to guarantee the performance for the users. 

Therefore a two timer approach provides more flexibility to optimize both, the resource utilization and the end-user performance without compromising the complexity of the feature and legacy performance. Thus, a better solution is not to stop the Tbhs timer when TEBS <> 0 is detected, and release the resources 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. 
By allowing the two timers to run simultaneously, it is not required to adjust the Tb timer in order to suit the special needs of standalone HS-DPCCH and optimize the handling of the UL resources. In consequence, the Tb timer setting can be optimized for the legacy users for which it was originally intended. 

The appendix provides an example of how much benefit we could get from two parallel working timer. In the DL queuing delay, i.e. the delay caused when the resource has been released prematurely and a new resource needs to be allocated, has been simulated. 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 setting of the Tbhs timer while at the same time a low setting of the Tb timer is used. If the currently agreed proposal is employed, the Tb timer 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 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.
2.3 Configurable values for Tbhs
The possible settings of the Tbhs given by “HS-DPCCH transmission continuation back off”, should take into account similar values intended for the “E-DCH transmission continuation back off”, which are used to configure the Tb timer. The possible Tbhs settings could also 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 combining both of them, and that also are reasonable in terms of DL scheduling jitter and retention of the C-EDCH resource, for example [10, 20, 30, 40, 60, 80, 160, 320] ms
Proposal 4 The configurable values for the timer settings of Tbhs, “HS-DPCCH transmission continuation back off” are [10, 20, 30, 40, 60, 80, 160, 320] ms.
2.4 Reception of HS-SCCH orders 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 started the E-DCH transmission, it should not transmit the SI with TEBS = 0 upon reception of the HS-SCCH order. Instead it should follow the UL triggered procedure with the difference that the HS-DPCCH and Tbhs are started when E-DCH transmission is allowed instead of after contention resolution.

The motivation to send a SI with TEBS=0 was to allow the network to receive the E-RNTI included in MAC header 0 and also to identify an access triggered by standalone HS-DPCCH. This is not needed when the UE has UL data in the buffer because the UE will send the MAC header 0 together with UL data. If the SI with TEBS = 0 is sent when the UE has UL data in the buffer, it will cause confusion to the network.

Since we believe that the Tbhs timer should not be stopped upon arrival of UL data, the arrival of the HS-SCCH order can in this case serve as an indication for the UE to start the Tbhs timer (and HS-DPCCH transmission if not already started) when the first HS-DPCCH transmission takes place.
The behavior upon reception of HS-SCCH order during UL triggered random access procedure is depicted in Figure 2.
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Figure 2 Reception of HS-SCCH order for standalone HS-DPCCH during UL triggered common E-DCH transmission procedure.

Proposal 5 The UE shall not transmit the SI with TEBS=0 if a HS-SCCH order is received， if an UL triggered common E-DCH transmission procedure has started.

Proposal 6 If a HS-SCCH order is received before UL triggered E-DCH transmission, the UE starts HS-DPCCH with the E-DCH transmission. The Tbhs timer is started with the first HS-DPCCH transmission.
Proposal 7 If a HS-SCCH order is received after the contention resolution is completed for an UL triggered E-DCH transmission, the HS-DPCCH is activated (if not already active) and Tbhs is started with the first HS-DPCCH transmission.
3 Conclusion

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

Proposal 1
For DL triggered HS-DPCCH, the new Tbhs timer is started when the first E-DCH transmission is allowed.
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
The configurable values for the timer settings of Tbhs, “HS-DPCCH transmission continuation back off” are [10, 20, 30, 40, 60, 80, 160, 320] ms.
Proposal 5
The UE shall not transmit the SI with TEBS=0 if a HS-SCCH order is received， if an UL triggered common E-DCH transmission procedure has started.
Proposal 6
If a HS-SCCH order is received before UL triggered E-DCH transmission, the UE starts HS-DPCCH with the E-DCH transmission. The Tbhs timer is started with the first HS-DPCCH transmission.
Proposal 7
If a HS-SCCH order is received after the contention resolution is completed for an UL triggered E-DCH transmission, the HS-DPCCH is activated (if not already active) and Tbhs is started with the first HS-DPCCH transmission.


4 References

[1] TS. 25.331 Radio Resource Control (RRC); Protocol specification. V.10.7.0

[2] TS. 25.321 Medium Access Control (MAC) protocol specification, V.10.5.0
[3] R2-122717 Standalone HSDPCCH in CELL_FACH, Ericsson, ST-Ericsson
5 Appendix

The simulation has been done to illustrate the difference between the currently agreed solution with only one timer running at any time (the Tb timer takes over the Tbhs when UL data transmits) and the proposed solution where both Tbhs and Tb can run simultaneously (two timers). The simulation models a single user in a single cell using a simple buffer model with the size of 1000 bytes (e.g. assume FACH to DCH up-switch threshold is 1000 bytes). A jitter size of 50ms and a jitter probability of 20% is used to model e.g. DL scheduling delay or traffic arrival and will spread out the data packets over some time period. It is also assumed that at most one packet can be transmitted per TTI. We also assume a fixed RLC PDU size of 336 bits.

In the UL, a packet is transmitted every 60 ms (e.g. modelling RLC status report or TCP Ack). 

In case no E-DCH resource is available in the TTI where a packet is to be transmitted, a RACH access is done before the packet is transmitted. The assumed RACH access delay is 33 ms and models the whole RACH access procedure. This will add delay to all packets which are affected by the RACH access. The simulation assumptions are given in Table 1

Table 1

	Buffer size
	1000 bytes

	RLC PDU size
	336 bits (Fixed size)

	Jitter probability
	20%

	Jitter size
	50 ms

	UL data inter-arrival time
	60 ms

	RACH access delay
	33 ms

	TTI length
	2 ms

	Tb setting
	(0, 4, 16, 24) TTI = (0, 8, 32, 48 ms)

	Tbhs
	(40, 60) ms


The studied metric is the DL queuing delay, defined as the time from the TTI in which the packet is originally scheduled and to the TTI which it can be transmitted, taking the possible RACH access into account.

In Figure 3, a Tbhs timer setting of 40 ms is used. With the one timer approach, the queuing delay with Tb = 0 is just above 30 ms and decreases with increasing Tb timer setting to approximately 12 ms. In this case, the Tbhs setting has little influence on the queuing delay, since the Tb takes over after the first UL transmission. For the two timer case, the queuing delay is only around 18 ms when Tb = 0. Hence, a low DL delay is possible in the two timer case without increasing the Tb timer which may have negative impact on the E-DCH resource consumption for UL triggered E-DCH. Note that since the Tbhs = 40 will not be able to handle all the jitter (50 ms), increasing the Tb timer will have positive impact on the queuing delay also for the two timer case.
[image: image3.emf]Tb = 0 ms Tb = 8 ms Tb = 32 ms Tb = 48 ms

0

5

10

15

20

25

30

35

DL Queuing Delay [ms]

DL Queuing Delay, One timer vs. two simultaneous timers, Tbhs = 40 ms

 

 

One timer

Two timers


Figure 3. DL Queuing delay with Tbhs = 40 ms. 
In Figure 4, the Tbhs is increased to 60ms. As can be seen, this has no impact on the one timer case, which shows similar delays as in the Tbhs = 40ms case in Figure 3. Hence, the Tb timer setting must be increased which may have negative impact on the E-DCH resource consumption for UL triggered E-DCH.

For the two timer case, the queuing delays are lower than for Tbhs = 40 ms case and is unaffected by the choice of Tb setting. In this case, the Tbhs = 60 ms can account for the jitter and does not have to do any additional RACH accesses. Hence, in the two timer case, the Tb can be kept low or tuned for the cases it was originally intended for and the Tbhs can be tuned to optimize for the standalone HS-DPCCH performance.
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Figure 4. DL Queuing delay with Tbhs = 60 ms. 






















































































































�To move the AICH with an small offset to the initial DPCCH tx. Change to dotted line the agreed starting of the timer. Remove proposal from the timer start too.
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