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Multiple T3168 Timer

 AUTONUMLGL Introduction

In Iu mode multiple timer instances for a MS were introduced for the support of MTBFs. For timers related to a TBF/Radio bearer, there was an instance per TBF (eg T3168). However, there has been some concern of:-

· The number of timer instances to manage.

· Having multiple timers running which are all started and stopped at the same time.

· The value of the timers in the MS when considering that the network may send either single or multiple assignment messages in response to a Packet Resource Request. The MS does not know whether the network will respond with a single or multiple TBF assignment message.

For T3168, there have been some proposals of replacing the timer per TBF approach with a two timer approach. A timer to detect the failure of contention resolution in two phase access (T3168) and another timer to detect missing TBF assignments (Texc) [1] (nb Texc is referred to as Texcellent in [1]). This paper examines some call scenarios with this ‘T3168 and Texc’ two timer approach.

 AUTONUMLGL Call scenarios for ‘T3168 and Texc’ timer approach

The following scenarios are considered:-

· Requesting resources using Packet Resource Request, contention resolution not complete

· Requesting resources using Packet Resource Request, contention resolution complete

· On release of last UL TBF

· Requesting resources via Packet Downlink Ack/Nack  

 AUTONUMLGL Send PRR – contention resolution not complete

This scenario is detailed in Figure 1.
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Figure 1 MS sends Packet Resource Request – Contention Resolution not complete

The main points are:-

· T3168 used to detect contention resolution failure

· Texc used to detect lost assignment messages

· The MS cannot send request for new TBFs until the network has responded to previous request for resources or Texc has expired

· If assignment message is lost, then MS is unable to send request for new UL TBF until Texc has expired

· Texc is stopped when MS has no outstanding request for resources

 AUTONUMLGL Send PRR – contention resolution complete

This scenario is detailed in Figure 2.

The main points are-

· Texc used to detect lost assignment messages

· The MS cannot send request for new TBFs until the network has responded to previous request for resources or Texc has expired

· If assignment message is lost, then MS is unable to send request for new UL TBF until Texc has expired

· Texc is stopped when MS has no outstanding request for resources
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Figure 2 MS sends Packet Resource Request – Contention Resolution complete

 AUTONUMLGL Release of last UL TBF – no other TBFS

This scenario is detailed in Figure 3.
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Figure 3 Release of last TBF

The main points are:-

· MS starts Texc on sending Packet Control Acknowledgement if requesting TBF establishment. Value needs to based on single TBF, as Packet Control Acknowledgement is just requesting one uplink block to send Packet Resource Request.

· Texc is stopped when MS has no outstanding request for resources

 AUTONUMLGL Request for UL TBFs on Packet Downlink Ack/Nack

This scenario is detailed in Figure 4.
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Figure 4 Request for resource in Packet DL Ack/Nack

The main points are:-

· Texc used to detect lost assignment messages

· The MS cannot send request for new TBFs until the network has responded to previous request for resources or Texc has expired

· If assignment message is lost, then MS is unable to send request for new UL TBF until Texc has expired

· Texc is stopped when MS has no outstanding request for resources

 AUTONUMLGL Summary of ‘T3168 and Texc’

The impacts of having the following timers:-

· Timer to detect contention resolution failure for two phase access (T3168)

· Timer to detect lost assignments (Texc)

is summarised in Table 1.

	Advantages for ‘T3168 and Texc’ timer approach
	Disadvantages for  ‘T3168 and Texc’ timer approach

	1. Fewer timer instances
	1. Delays establishment of new UL TBFs until all assignments have been made or Texc has expired.

	2. Allows contention resolution failure to be detected after T3168.
	2. Texc needs to be variable, based on number of TBFs. MS has to assume worst case ie network responds with separate assignments.

	
	3. MS still requires a mechanism to determine which assignments are outstanding.

	
	4. Impacts to specifications – every place where the current specifications mentions ‘stop T3168’

…section 7 of 44.060

…section 8 of 44.060

…section 9 of 44.060

Would have to be replaced by ….’stop T368 timer instance for TBF….If no T3168 timer instances are running for MS then stop T3168’.



	
	5. Need to align Iu implementation or further split in 44.060/44.160 would be necessary.


Table 1 T3168 and Texc timer approach

 AUTONUMLGL Alternative two timer approach – ‘Tcr and T3168’

Since the current assumption is that there can be only be one request for resources outstanding at any one time, then an alternative ‘two timer’ proposal is:-

· Timer to detect contention resolution failure for two phase access (Tcr)

· Timer to detect lost assignments (T3168)

Since there is only one outstanding request for resources at any one time, then even if T3168  is defined as per TBF in 44.060, then it may be implemented as a single timer, since all instances would expire at the same time. 

The ‘Tcr and T3168’  approach is summarised in Table 2.

	Advantages for ‘Tcr and T3168’ timer approach



	Disadvantages for ‘Tcr and T3168’ timer approach



	1.May be fewer timer instances if T3168 is implemented as a single instance
	1. Delays establishment of new UL TBFs until all assignments have been made or T3168 has expired.

	2. Allows contention resolution failure to be detected after Tcr
	2. T3168 needs to be variable, based on number of TBFs. MS has to assume worst case ie network responds with separate assignments.

	3. Few change to section 7,8,9 of 44.060
	3. Small impact to specification for new Tcr timer. 




Table 2 Tcr and T3168 timer approach

Thus it would appear that a solution based on a  ‘Tcr and T3168’ approach would have the lesser impact of the two solutions.

The following sections look at the impact on 44.060 if the ‘Tcr and T3168’ approach is agreed.

 AUTONUMLGL Proposed Definition of T3168

Started

At sending the PACKET RESOURCE REQUEST message, Channel Request Description IE in PACKET DOWNLINK ACK/NACK or the PACKET CONTROL ACKNOWLEDGEMENT message requesting new TBF. A separate instance of T3168 is started for each TBF for which resources were requested.

Stopped

On receipt of a PACKET UPLINK ASSIGNMENT message or MULTIPLE TBF UPLINK ASSIGNMENT that assigns resources to the TBF for which T3168 is running.

Action At Expiry

Reinitiate the packet access procedure or retransmit the PACKET RESOURCE REQUEST or PACKET DOWNLINK ACK/NACK for the TBFs that have not been assigned resources.

Value:

Multiple of values defined in assigned in system information. Value if variable, dependant on the number of TBFs requested.

 AUTONUMLGL Impact on specifications

Since an MS can only have one request for resources outstanding at any one time then T3168 must expire for each TBF at the same. This it does not matter if there is a single T3168 instance for all of the TBFs that requested resources or a separate instance for each TBF. From a specification point of view it is better to have a separate instance per TBF, as in Iu mode.

References to “Start T3168” should be replaced with:-----

“Start T3168 for each TBF that requested resources”.

References to “Stop T3168” to be replaced with:…..

“Stop T3168 for this TBF”. 

The value of T3168 will depend on the number of TBFs that requested resources. 

 AUTONUMLGL Conclusion

Recommend the following:

· Replace current T3168 timer with two timers  

· a) A timer to detect contention resolution failure in two phase access (Tcr).  

· b) A timer to ensure that the network responds to all of the resource requests (T3168). References to starting/stopping T3168 should refer to the TBF, as in section 6 above. The value of this timer should be dependent on the number of TBFs requested. 

· Mandate that the MS shall not send another request for resources until the network responds with all of the assignments to previous resource request

· A record shall be kept in the MS of each UL TBF that is waiting to be assigned resources.
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