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1. Introduction
Possible UE assistance information for DDA was discussed during the email discussion [77bis#25]. The different sets of information which could be provided to the network were summarized in the email discussion document. However, the potential use of these information at the network was yet to be discussed and the benefit and the need of such an information yet to be quantified. In this paper we discuss the potential use of assistance information by the network. Additionally we discuss what minimal set of information would be most useful at the network if it can be provided by the UE. 
2 Discussion
Possible information which could be provided to the network by the UE is listed under three categories in [77bis#25]. These are 

1) Data / traffic characteristic information; 


2) Some form of UE preference for latency/power/DRX; 


3) UE mobility information.  

The UE mobility assistance information is discussed in [1]. Assistance information regarding the first and second categories is discussed in this contribution. 

As identified during the study phase and captured in TR, the UE assistance information may either be used at the network either for deciding whether to release or maintenance of the RRC connection for the UE or optimal radio resource configuration which satisfy the QoS requirement of the application and the same time achieve UE power saving. 

The network serves the UEs based on the QoS requirements of the established bearers and the user subscription profile. Introduction of diverse data application shouldn’t change the scheduler implementation which primarily follows the QoS requirement and user subscription profile.  Currently, the application is mapped to a radio bearer for the delivery over radio interface. The radio bearer attributes are selected such that to satisfy the QoS requirement of the application. For example if the application has maximum tolerable delay of 300ms or more, the data may be mapped to a bearer with 300ms delay budget attributes (eg: QCI 8, 9). This means the all the data will be delivered with maximum 300ms delay over the radio. The QCI of the bearer especially influences the DRX setting considering the packet delay budget requirement of the subsequent packet. Note that the first packet may experience a longer start-up delay.  
As identified during the study phase of the WI, background traffic generated from diverse data application may have relaxed QoS requirement in terms of latency than that of active traffic of the same application. All other aspects of radio resource scheduling is equally valid for both active and background traffic. As the applications are mapped to a bearer to satisfy the active traffic, the background traffic may also be treated with better QoS than what it required. If however the network is aware of the relaxed QoS requirement of the background traffic, the network may configure the radio resource (eg. Periodic CQI) accordingly thus resulting more efficient resource allocation. 

The network performs the radio resources configuration based on the QoS parameters of the radio bearer. However, if the UE can tolerate more latency than what is resulted from configured radio parameters, the UE may inform it to the network. The UE needs to take the multiple applications running in parallel in deciding the tolerable latency requirement. Note that minimum delay requirement always decided by the network based on the QoS parameters of the bearer. Therefore, if UE could inform of the longer tolerable delay, taking into account the UE provided info in the radio resource allocation doesn’t impact the current QoS architecture.  

Proposal 1: If the UE has the knowledge of tolerable delay, the information may be useful at the network in efficient radio resource configuration.

The maximum delay budget corresponding to the standardised QCI value is 300ms (eg; QCI 8 , 9). If the application is mapped to bearer with QCI 8 and the background could tolerate more delay than 300ms, the network may be able to configure the Ue for long DRX cycles. However it is shown in [2] the UE power saving when considering 320 ms DRX and any longer DRX cycle is marginal. 
Even though, the tolerable long delay information may not be useful in configuring DRX cycle for UE power saving, the information may be use for configuring CQI periodicity. On the other hand the network may use the latency requirement to decide whether to release periodic CQI configuration or not. Therefore the tolerable delay information may be useful at the network for efficient resource allocation.

Even though it has shown that UE power saving in connected mode DRX and idle mode DRX are comparable if the appropriate DRX configuration is used, the UE power saving is not the only criteria which is used in deciding the release of RRC connection by the network. As proposed in [3], the network may decide to release the RRC connection based on the UE speed and amount of UE activity (only background traffic is running) in order to reduce the mobility signalling.  In this scenario, the network having the knowledge of which UEs are with only background traffic may be useful at the network. 

Proposal 2: It may be useful at the network having the knowledge of UEs with only delay tolerant background traffic running  

Based on the traffic arrival pattern intended for a particular UE, the network may identify that the UE may receiving background traffic of an application. However, this may be concluded based on the traffic arrival pattern which is monitored for a period prior to the decision. On the other hand, if the UE has identified the end packet of an active session, keep alive traffic or status update of an application, and if the UE has some knowledge or prediction of the latency requirement of an expected traffic, the UE may inform the latency requirement to the network. Note that many companies have indicated in the past discussions, the UE has better knowledge of the expected traffic profile of currently running applications. Although assumption not entirely certain, the following analysis is conducted based on assumption that the UE may have the knowledge or estimate of the tolerable latency of expected traffic. 
If the UE identified that the tolerable delay of the expected traffic is more than what is resulted from the current radio resource configuration, the UE may inform the network. The network may configure the radio resource based on the Ue information. If the traffic has changed from background mode to normal operation, the network could identify the change based on the DL traffic arrival and the radio resource could be configured to satisfy the QoS of the active radio bearer. Therefore, the only information what would assist the network is that the application currently running could tolerate more delay than what is resulted from the current radio resource configuration. This is expected to already take into account the “last packet” indication and the UE battery saving requirement.  
Proposal 3: only required to inform the network of when the tolerable delay is more than what resulted from the configured radio parameters. 

Under the assumption, the information is known at the UE, the UE can inform to the network that the application could tolerate more delay than that is resulted from the current radio resource configuration. No additional configuration parameter from the network is required. Upon receiving the information, the network may configure more relax radio parameters to the UE. 

The same information may also be transmitted using advanced format such as the UE selection of appropriate DRX configuration. Current QoS procedure is to use the QoS of the bearer in deciding the DRX configuration. Having the UE to signal DRX setting and use this information in the radio resource configuration by the network may impact the current scheduling operation and the QoS procedure. 
As per proposal 3, the information is only required by the network if the tolerable delay is more than what resulted from the current configuration. More over, the benefit of multiple levels of DRX configurations for resource optimisation for background traffic is not yet identified.  
Proposal 4: only 1 bit indication is sufficient for informing the network of that the tolerable delay is more than what resulted from the configured radio parameters.
3 Conclusion 
This contribution discusses how UE assistance information regarding background traffic form diver data application may be useful at the network. The following proposals are made:
Proposal 1: If the UE has the knowledge of tolerable delay, the information may be useful at the network in efficient radio resource configuration.

Proposal 2: it may be useful at the network having the knowledge of UEs with delay tolerant background traffic running  

Proposal 3: only required to inform the network of when the tolerable delay is more than what resulted from the configured radio parameters. 

Proposal 4: only 1 bit indication is sufficient for informing the network of that the tolerable delay is more than what resulted from the configured radio parameters.
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