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On the issue of optimizing Extended UL TBF and delayed DL TBF
1. Introduction

Optimizations over the use of Extended UL TBF and Delayed DL TBF have been proposed in papers on “Optimized DRX” and “DTR” [1] [2]. The issues under discussion are ways of optimizing the use of or ways of better utilizing the inactive TBF period under extended UL TBF and delayed DL TBF.

The issues to be discussed are 

1. Turning ON/OFF extended UL, Delayed DL TBF on a per TBF basis

2. The basis on which to turn ON or OFF extended UL and delayed DL TBF
3. When turned ON, the issue of optimizing UE behaviour for power and resource.
Both DTR and Optimized DRX covers 3 from above (additionally Optimized DRX covers 1 partially). DTR and Optimized DRX can be considered as partial solutions as compared to having a basic mechanism to turn ON/OFF the extended UL, delayed DL TBF. The issue of optimization (DTR, Optimized DRX) does not arise if the Extended UL, Delayed DL TBF need not be applied in the first place.
The application class that can benefit from extended UL/Delayed DL TBF are the “Interactive QoS Class” applications, ex: Web, IM etc. The benefit of extended UL, delayed DL TBF on other QoS class applications like background class, streaming and real-time QoS classes can be considered negligible.
In order to fully utilize extended UL and Delayed DL TBF features, a proper mechanism to turn ON/OFF Extended UL/Delayed DL TBF at the RLC/MAC on a per TBF basis is necessary. What is proposed is a mechanism where a network indicates the applicability of Extended UL/Delayed DL TBF to a UE on a per TBF basis based on the negotiated QoS.
2. Introducing QoS class/application type indication to RLC/MAC
As GERAN radio resource considerations are premium, the fundamental question of the applicability of Extended UL, delayed DL TBF has to be addressed first and a proper mechanism provided to provision the same on a per TBF/UE basis. The application class that can benefit from extended UL/Delayed DL TBF are the “Interactive QoS Class” applications, ex: Web, IM etc. In order to fully utilize extended UL and Delayed DL TBF features, a proper mechanism to turn ON/OFF Extended UL/Delayed DL TBF at the RLC/MAC on a per TBF basis is necessary. Supporting a per UE/TBF level Extended UL/Delayed DL TBF provisioning can be based on negotiated QoS parameters.
In NAS the QoS is negotiated during the PDP context. The network typically indicates different types of classes in QoS IE which also includes the traffic class negotiated as indicated below.
Traffic class, octet 6
Bits

8 7 6

In MS to network direction:

0 0 0

Subscribed traffic class

In network to MS direction:

0 0 0

Reserved

In MS to network direction and in network to MS direction:

0 0 1

Conversational class

0 1 0

Streaming class

0 1 1

Interactive class

1 0 0

Background class

1 1 1

Reserved
The network can trigger the Extended UL/Delayed DL TBF provisioning based on the “traffic class” or multiple other parameters. What is proposed is an indicator called the “Extended UL /Delayed DL TBF applicability indicator (EDTAI)”. This indicator can be sent from the network to a UE in one of the assignment messages (Ex: Packet downlink assignment, PUA, Packet timeslot reconfiguration message etc). 
The usage of such an indicator (by the operator or in implementation) can be as indicated in the below logic:
	Interactive Class QoS
	Non Interactive class QoS

	Extended UL/Delayed DL TBF enabled (EDTAI=1)
DTR/Optimized DRX gains might be low
	Extended UL/Delayed DL TBF dependent on other parameters/implementation (EDTAI=0/1)

IF EDTAI = 0 (DTR/Optimized DRX not applicable)
IF EDTAI = 1 (DTR/Optimized DRX can be applicable)


So intuitively any gains from DTR and Optimized DRX can be seen if Extended UL/Delayed DL TBF is enabled for non interactive class application. It is not clear if Extended UL/Delayed DL TBF needs to be enabled for non interactive class of applications. 
In conclusion it is proposed to have an indicator to provision Extended UL /Delayed DL TBF on a per TBF basis. DTR and Optimized DRX can be considered over and above the proposed per TBF Extended UL/Delayed DL provisioning.
Also in order to support fixed length data transmission we may consider reintroducing “Closed End TBF” the support of which was removed after Rel-4.
3. Proposal

1. Support per TBF level extended UL/delayed DL TBF provisioning through an Extended UL /Delayed DL TBF applicability indicator from the network to the UE at the RLC/MAC level.
2. Also support Closed-end TBF (In support of applications that need bounded data - M2M applications for example)
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