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1. Introduction
Power saving and signalling load reduction are discussed under enhancement for Diverse Data Application. In order to handle a large number of mobile terminals with diverse data application, the radio resources management should take into account the application characteristics.  Even though the network may trace the traffic and may have knowledge of the traffic characteristics for the UE while connected to the network, upon the RRC connection release, any UE specific information at the radio network is also removed according to the current specification. If the UE establishes a connection due to the background applications after a period of inactivity, even though the UE supported applications have not been changed, the network doesn’t have knowledge of the previous radio resource configuration hence optimal configuration of radio resources is not possible until the network traces the user traffic to identify the traffic profile. Providing some information of the radio resource configuration used previously (reflecting the UE/traffic characteristics) to the network upon the RRC connection establishment could allow the network to configure the resources optimally to the UE. In this contribution we discuss possible methods of providing the information of previous radio resource configuration reflecting the UE/traffic characteristics to the network.

2 Discussion and proposal
Most diverse applications can be characterized as background traffic: long periods of inactivity followed by relatively short bursts of activity or instant messaging: moderate period of packet inter arrival time and low data rates. The mobile terminals in the current and future network may have enabled diverse data applications and most of the time will only be communicating to the network for delivery/reception of user traffic originating from diverse data applications. 

The connected mode UE creates signaling traffic specially due to the terminal mobility (handover signaling, measurement reports, etc ). Additionally, large number of connected UEs creates network signaling. The server capacity requirement also increases with the number of connected UEs. Therefore, UE battery consumption, radio resource configuration and signaling load should be carefully take into account when making the decision to keep the UE in connected mode. 

According to the current standard, the network may perform traces for the RRC connected UEs. Also the network may use a dormancy timer at the eNB to monitor the activity/inactivity of the user plane traffic for the RRC connected UE. At the handover preparation, the source eNB signals the target eNB the following information to assist the target eNB with optimal radio resource configuration and radio management. The radio resource configuration used in the source cell is communicated to the target eNB. In addition, duration while UE has not received or transmitted any user data (ue-InactiveTime) is also communicated to the target cell. This is primarily used to estimate when to release the RRC connection if the UE has been in dormancy for a long period. More over, the UE history information, the UE’s last visited cell and the time UE stayed in the visited cell are also propagated to the target eNB during handover. This information can be used by the target eNB of estimating the UE mobility profile.

When RRC connection is released, the UE specific information is also released at the network. However, if the UE specific information with regards to radio resource allocation and radio management are known at the network, this information can be used for optimal setting of radio resource hence efficient resource usage when the UE is next connected to the network. The concept is similar to information communication from the source eNB to the target eNB during the handover in the current network. 

Observation 1: If the UE specific information with regards to radio resource allocation and radio management are known at the network upon the RRC connection release, this information can be used for optimal setting of radio resource configuration when the UE is next connected to the network.
In terms of storing the UE specific information with regards to radio resource allocation and radio management, there are three main options which could be considered: 
1) Storing the information at the network.

Upon the release of the RRC connection, the UE specific information (eg: last used DRX configuration, radio resource configuration, UE-inactivityTime, etc) are signaled to another network node (eg: MME) to be stored. For example the information may be signaled in a transparent container over S1 interface from the eNB to MME. The information is stored at the MME. At the RRC connection establishment for the UE, the MME forwards the information to the corresponding eNB which the UE is connected to. The validity of the information could also be indicated in terms of time since the configuration last used.
2) Storing the information at the UE and provide the information to the eNB at the RRC connection establishment

Another method is to store the necessary information (eg: last used DRX configuration, radio resource configuration, etc) at the UE and provide the stored information to the eNB upon the RRC connection establishment. This method requires new RRC signaling over the radio interface to deliver the information from the UE to the network upon the RRC connection establishment. 

3) UE provides the expected traffic profile at RRC connection establishment based on the knowledge of the applications running at that time and their traffic pattern.

As discussed in [1] the information required by the network is the characteristic of expected traffic over the radio interface, which needs to take into account the medium the data has traveled prior to the transmission over radio interface. If the UE is able to provide the required traffic profiles, the UE could provide the information based on the application running at the time to the network at the RRC connection establishment. Similar to solution 2, new RRC signaling over the radio interface is required to deliver the information from the UE to the network.

Compared to solution 2 and 3, storing the information at the network has advantages of 
a).  Only network signaling is required hence no modification to the UE or air interface; 
b). The information known at the network prior to the RRC connection release can be stored 
c). As the method only involve network signaling, it is possible to introduced additional parameter to be stored without impacting the UE (flexibility).
On the other hand, according to solution 2 and 3, the information could be provided considering the application currently running at the UE. For example if the application has not been changed compared to previous RRC connection, the UE could provide the previously used resource configuration to the network. 

Proposal 1: RAN2 is requested to discuss and agree on method(s) for providing the UE specific information with regards to radio resource allocation and RRM to the network upon the connection establishment. 

3 Conclusion 
A method of improving the radio resource allocation and radio resource management for the diverse data application enabled UEs in the current and future network was discussed. Considering the possible very large number of such UEs in the current and future networks, keeping all UEs in RRC connected state is a burden to the network. The release of RRC connection results in loss of traffic/UE profile which was built up over the time. Without traffic/UE profile, optimal setting of radio configuration is not possible. If UE/traffic profile information is known at the network upon the RRC connection release, the stored information could be used to optimal setting up of the radio configuration when the UE is next connected to the network. We have made following observation and proposal:

Observation 1: If the UE specific information with regards to radio resource allocation and radio management are known at the network upon the RRC connection release, this information can be used for optimal setting of radio resource configuration when the UE is next connected to the network.

Proposal 1: RAN2 is requested to discuss and agree on method(s) for providing the UE specific information with regards to radio resource allocation and RRM to the network upon the connection establishment. 
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