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Abstract of the contribution: Proposes an optimized solution for frequent small data transmission.

Discussion

RAN2 is working on eDDA feature in release 12 to address smart phone optimizations. They have agreed to introduce power consumption preference from the UE. Mobility indication has been deferred to release 12. These indications can be taken into consideration by the eNB to address signalling load due to HO vs IDLE/Connected mode transition. This will help address only the problems faced due to frequent small data transmission on the uplink (MO) but not on the downlink (i.e. mobile terminated small packets). 

The longer an UE remains in connected mode, the worse it is for UE’s battery consumption. So, there needs to be a trade-off between UE staying in connected mode versus idle mode which implies that the eNB/RNC/BSC should be able to make this determination intelligently. Inactivity timer value is a compromise between signalling load and power consumption, thus it is extremely important to set the value intelligently.

This paper proposes a solution to help RAN nodes determine the value of inactivity timer intelligently based on dynamic traffic characteristics.

Also, aims to address the following editor’s notes:

Editor’s Note: How to trigger and which node decides to apply the long connected mode is FFS (e.g. UE sends the information to eNB, or eNB decides the long connected mode based on the information from UE and/or eNB information, or subscription data includes the information.)
This solution proposes that the eNB decides the long connected mode based on dynamic traffic characteristics received from the UE (for the Uplink) and from the P-GW/GGSN (for the DL).

Editor’s Note: How the network knows the traffic is delay tolerant is FFS.
This solution proposes that the P-GW indicates the traffic priority in the DL GTP-U packet (e.g. reusing SCI indicator like SIRIG). 
Editor’s Note: How to ensure the power consumption in the UE is not increased is FFS.
Based on the information received by the eNB from the UE and P-GW, it can determine the traffic priority and intelligently set the inactivity timer value on a per UE basis to suit the traffic pattern. This will avoid the UE staying in the connected for a longer duration and also ensure that frequent transitions are avoided.
Proposed changes

5.1.2
Key Issue - Frequent Small Data Transmission optimizations 

5.1.2.1
Description
Many mobile data applications (e.g. social networking applications, VoIP applications, etc.) are characterized by transmission of small data packets (i.e. in terms of packet size) in the UL and DL. Small data transmission may cause the UE to transition frequently between idle and connected state, if the UE is sent to idle mode soon after the transmission of small data is complete. If the UE is kept in connected mode for an extended duration it has impact on UE power consumption and more extensive control plane signalling is required for handovers.
Such frequent transmissions can have the following adverse effects on the network and the UE:

· Increased control plane signalling in RAN (Radio Access Network) and CN (Core Network).

· Increased UE power consumption. 

5.1.2.2
Architectural Requirements
The following functionalities are required for the network to handle Frequent Small Data Transmission:
-     The system shall support frequent transmission of small amount of data efficiently with minimal network impact (e.g. signalling overhead, network and radio resources, delay for resource reallocation).

-
The system shall support mechanisms to reduce the high frequency of signalling procedures, e.g. RRC signalling, paging / service request procedures, caused by frequent small data transmission or frequent UE state transition. 
NOTE: The solutions considered for this key issue should avoid conflict to the goals and requirements for UE Power consumption optimization described in Section 7.1

Editor’s Note: Additional architecture goals for frequent small data transmission optimizations are FFS.

5.1.2.3
Solutions

5.1.2.3.1
Solution: Keep the UE in connected mode 
5.1.2.3.1.1
General

When multiple applications popularly used these days are running on the UE, the UE sends the small data (e.g. keep alive messages) with a frequent and diverse traffic pattern. This causes frequent UE state transitions. If the period sending the small data is not synchronized among the applications and/or number of applications running on the UE is high, the frequency becomes higher and higher. 

Therefore, in order to minimize UE state transitions, it is proposed to keep the UE in connected mode while reducing the signalling overhead (e.g. modifying the value of the parameters for measurement reporting and handover behavior) and power consumption (e.g. adjusting the DRX cycle) resulting from connected mode. Most of the data considered in frequent small data transmission require low data rate and delay tolerant, thus re-transmission by the transport layer is enough to serve the UE. Considering this aspect, the radio connection does not need to be managed strictly. For example, the frequency of the UE’s measurement reporting is reduced in order to save radio signalling overhead. In another aspect, if a HO procedure is performed before the Inactivity timer to release the RRC connection expires, there is no data to be handed over. Thus, data transfer procedure for HO is not required. 
The proposed configuration for keeping the UE in connected mode is as follows.
-
eNB does not release the RRC connection by adjusting the User Inactivity timer e.g. the timer runs longer than for normal connected mode.

-
eNB configures the value of the parameters transferred to the UE e.g. measurement configuration different from normal connected mode. 

Connected mode with the above configuration is termed ‘long connected mode’. 
Editor’s Note: How to trigger and which node decides to apply the long connected mode is FFS (e.g. UE sends the information to eNB, or eNB decides the long connected mode based on the information from UE and/or eNB information, or subscription data includes the information.)
Editor’s Note: How the network knows the traffic is delay tolerant is FFS.

Editor’s Note: How to ensure the power consumption in the UE is not increased is FFS.
5.1.2.3.1.2
Impacts on existing nodes and functionality
5.1.2.3.1.3
Solution evaluation
5.1.2.3.2
Solution: Determination of inactivity time
5.1.2.3.2.1
General

This solution entails in determining inactivity timer value based on dynamic traffic characteristics information received by the (e)NB on the DL and UL. 
On the uplink, this solution entails obtaining UE assistance information (i.e. inter-arrival time) about data/ traffic characteristics. It could be traffic type or next data packet arrival.
Editor’s Note: The feasibility and exact specification of UE assistance information has to be decided by RAN2. 

On the downlink, core network can detect service flows (e.g. by a TDF) belonging to a certain application. Frequency and duration for this type of traffic monitoring and the type of application that should be monitored could be pre-configured in the network. Network can determine whether such traffic monitoring is needed based on subscription policies (e.g. if a UE is not subscribed to PS services or is running just a single application, this kind of monitoring might not be required). Goal is to detect certain application traffic (e.g. heart beat packets) or in general, detect traffic patterns e.g. based on the size of packets and number of packets in a given time frame. When such applications or traffic patterns are detected, respective information on traffic priority and the type of application traffic is provided to RAN on a per bearer or per PDN connection basis. 
Editor’s Note: RAN WGs need to evaluate the benefit of providing additional information about application characteristics from CN (e.g. to determine that the UE is running certain types of background application and the traffic is delay tolerant). 

RAN could use traffic and mobility characteristics to intelligently set the inactivity timer per UE to avoid frequent active to idle mode transitions. If the inactivity time is low (e.g. 10 secs) on the UL and DL, then the RRC release timer could be set to a value such that the UE remains in connected mode until the next packet arrives. If the duration of inactivity time is high (e.g. ~ 4mins), then RAN can decide to set the inactivity timer to a lower value to ensure that the UE can move to idle mode and ensure power savings when there is no transmission. Thus, eNB determines the inactivity timer value based on downlink traffic characteristics, uplink traffic characteristics and mobility pattern (average HO status).

Intelligently setting the inactivity timer value also helps eNB to optimize signalling caused due to connected mode handover. For instance, if the inactivity time is high, eNB can decide to move the UE to idle mode versus keeping it in connected mode to avoid signalling overhead due to HO in connected mode. 

5.1.2.3.2.2
Impacts on existing nodes and functionality

P-GW/GGSN/TDF
· Need to indicate application traffic to RAN is FFS.
eNB/RNC/BSC
· Determine inactivity timer value based on DL, UL traffic characteristics and mobility pattern.
UE
· Provide UE assistance information on inter-arrival time related to data and/or traffic characteristics. 
Editor's Note:
Impact to other nodes and functionality is FFS.
5.1.2.3.2.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
Benefits:

· This solution addresses the problems caused due to frequent active / idle mode transition (thereby frequent paging / service request procedure) and also ensures UE battery consumption is not compromised. 
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