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Discussion and Decision
1. Introduction
This contribution regards the improved signalling efficiency and reduced signalling overhead as addressed by work item “Enhancements for diverse data applications” (RP-111372). At RAN2#77, it was pointed that the user terminal may support the network by providing additional information. In this contribution, we discuss one possible extension that provides information on the expected data buffer status updates and which may be used by the network to release resources and connections efficiently.
2. Discussion
2.1
Addressed Problem

In WI eDDA, particular attention is paid for the background traffic and instant messaging services. Both are characterized by sporadic data transfers with low payload. Given the significant overhead to set up, maintain, and release an RRC connection (as exemplified in [1, Section 5.2]), it appears that significant resources are spent to maintain RRC connections that will not bear any traffic over a certain time-interval (this time-interval is referred to as Tinactive in the following).

Maintenance of RRC connections and associated RRM functions is currently timer-based in the eNB. This may imply that physical radio resources (e.g. PUCCH) as well as eNB resources for RRC (e.g. admission control, connection management and maintenance) are reserved even though the UE intends to only transmit a small amount of data for which very limited resources would suffice. In addition, the UE is prevented to switch to RRC_IDLE, thus increasing power consumption. However, so far there is no efficient mechanism for the UE in place to indicate that an uplink data transfer is going to be finished within a certain time-interval, hence, facilitating the management of physical radio resources as well as eNB resources for RRC.
In addition, networks operate synchronously in their uplink. In order to maintain synchronization, regular uplink transmissions are necessary. If the required resources for these regular transmissions exceed the overhead to perform RACH procedure and to re-synchronize a user terminal after Tinactive, it may be preferable to not maintain synchronization but rather release resources and re-synchronize the user terminal. This, however, depends on both TAT as well as Tinactive. The timer Tinactive is determined by the running services and applications and has been characterized in [1] using different, exemplary CDFs. 
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Figure 1 Illustration of addressed problem
The addressed problem is illustrated in Figure 1. It shows that the UE has to perform a setup-procedure before it is able to transmit or receive any data (this could be RACH or RRCConnectionSetup). After the data has been transmitted (time point1), uplink and downlink resources are still occupied between time points 1 and 2. After time point 2 resources are released, either by only releasing physical resources or a transition to RRC_IDLE. At time point 3, the setup has to be re-initiated again in order to transmit or receive the next data packet. The time between 1 and 3 is Tinactive. If Tinactive is very long, it may be preferable to release immediately all resources after time point 1 in order to avoid the overhead between time-points 1 and 2.
Hence, there is the need for an efficient management of connections and resources, in particular of the connection and resource release process for applications which generate a very limited amount of data, e.g. instant message services or operating system background traffic.
Observation 1: There is the need for an efficient management of connections and resources, in particular of the connection and resource release process for applications which generate a very limited amount of data, e.g. instant message services or operating system background traffic.
2.2
Proposed Extension and Discussion
This contribution proposes that UEs may provide additional information to the eNB indicating that within a certain time-interval Texp no further data transmission is expected. This information, which may consist of a single bit indicating whether or not in time-interval Texp another data transmission is expected, may be used by the eNB to decide whether or not radio resources for the UE are released, or if even a RRCConnectionRelease is initiated. If the time-interval is appropriately chosen, the eNB can optimize the trade-off between those resources spent to maintain connections of UEs with low traffic-volume and those resources spent to re-synchronize a UE with the network.
One specific use of such an indication bit is that the eNB may decide upon reception that it is preferable to send an RRCConnectionRelease message immediately to the corresponding UE, in order to release resources on PUCCH which would be otherwise blocked by the corresponding UE.
How the UE acquires the information whether a data packet arrives within the time interval Texp is out of scope of this document. However, there are several different means to infer data traffic characteristics from the service or application type. For example, the UE may identify well known applications based on IP addresses and TCP port numbers, e.g. in case of IM applications which send data to a server for further forwarding. The UE may also use statistical data, or may exploit well-known deterministic patterns. The OS or other architectural layers in the UE may also indicate the type of traffic or the expected length of non-activity time.
There are several ways to provide this information to the eNB, e.g. through a dedicated MAC CE, RRC IE, or by extension of existing entities, e.g. the buffer status report. The latter may be the most efficient way as it implies the least impact to existing implementations.

Finally, the time-interval, which is used as basis of comparison, may be chosen statically, may be derived from the cell’s configuration, or may be derived from an existing timer.
The benefit of the proposed extension are 1) faster connection release without allocating unnecessary uplink and downlink resources between last data packet and connection release, 2) faster release of physical resources which may be occupied unnecessarily by sporadically active UEs. The actual benefit can be quantified, which, however, depends on the actual system assumptions and system implementation.
Proposal 1: RAN2 is kindly asked to consider introducing a mechanism that allows the UE to indicate whether within a time-interval a data buffer update is expected or not.
3. Conclusion

This contribution discussed a possibility to facilitate the connection management by additional information provided by the UE. This information implies only low overhead but may be suitable to significantly reduce the implied overhead of low-data-volume connections.
Observation 1: There is the need for an efficient management of connections and resources, in particular of the connection and resource release process for applications which generate a very limited amount of data, e.g. instant message services or operating system background traffic.
Proposal 1: RAN2 is kindly asked to consider introducing a mechanism that allows the UE to indicate whether within a timer-interval a data buffer update is expected or not.
References
[1] TR 36.822 “LTE RAN Enhancements for Diverse Data Applications”




Overhead





UE

t

Setup

Data

UL/DL resources reserved for UE

UL/DL resources released

Setup

Data

1

2

3

Tinactive












