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Abstract of the contribution: this contribution proposes to keep the UE in connected mode as a solution for frequent small data transmission.
1. Introduction

Samsung contribution S2-123621, which shows traffic patterns practically measured from popular applications (e.g. google talk, facebook, and twitter) running on terminals, show it is more efficient to keep the UE in connected mode than for the UE to transition to idle mode when these applications are running. Accordingly, this paper proposes the way to keep the UE in connected mode. In addition, it is also proposed the method for minimizing the drawback resulting from long connected mode. 
2. Discussion

This paper proposes to keep the UE employing any / many common applications that require frequent small data communication in connected mode. However, the signalling (e.g. measurement report, handover) and battery consumption caused from keeping the UE in connected mode may be a drawback.  

Most of the data applications considered in frequent small data transmission require low data rate and are 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 as for a connected mode UE. 
Our approach is as follows: 

· Regarding the measurement report from the UE: if the UE’s reporting criteria is configured as idle mode, the signalling overhead can be reduced. 
· Regarding the HO: if the HO is performed while the inactivity timer is running, there is no data communication to be forwarded during hand over. Thus, data transfer procedure for HO is only conditionally required.  
· Regarding the power consumption: if the max DRX cycle in connected mode is set to the max DRX cycle in idle mode, the power consumption is not a problem.

The reasons that a UE in connected mode transits to idle mode are 1) UE releases the RRC connection, 2) eNB releases the RRC connection. This paper targets the EPC network; case 2) is mainly considered. 
This paper proposes two aspects for keeping the UE in connected mode. 
· eNB does not release the RRC connection by adjusting the inactivity timer e.g. longer than normal connected mode.

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

In summary, this paper proposes ‘long connected mode’ which is a connected mode with different values of measurement configuration and inactivity timer set by eNB. 
Issue 1: who and how to decide to apply the long connected mode
Alt1. Based on the subscription in HSS

Alt2. MME decides the UEs in consideration of the subscription information

Alt3. eNB decides the UEs in consideration of the subscription information and the network situation?
Decision for applying long connected mode is performed during Attach or Service request procedure. In this paper, Alt2 is described in solution section. 
Issue 2: how to decide the configuration value of eNB
Alt1. eNB configures the value dynamically.
Alt2. eNB follows the operator configured value.
Issue3: who and how to decide not to apply the long connected mode
HSS, MME or eNB may decide not to apply the long connected mode. For example, If the UE requests bearer modification e.g. for requesting VoLTE dedicated bearer, MME or eNB decides not to apply the long connected mode in consideration of subscription. In this paper, MME is described in solution section.
3. Proposal 

Proposed change
5.1.2.3
Solutions

5.1.2.3.x
Solution: keep the UE in connected mode 

5.1.2.3.x.1
Problem Solved

See 5.1.2 Key Issue “Frequent Small Data Transmission optimizations.”
5.1.2.3.x.2
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. That is, if the UE’s reporting criteria is configured as “idle mode,” the signalling overhead can be reduced. In another aspect, if a HO procedure is performed during inactivity timer is running, 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’. Operator’s configuration which can be dynamic or static. 
Long connected mode decision 

When the UE attaches to the network, the MME decides to apply long connected mode in consideration of UE’s subscription and network status. Subscription has the information that the UE can be put in long connected mode. If the MME decides to keep the UE in long connected mode, the MME sends the information to eNB with Initial Context Setup Request message. 
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Figure 5.1.2.3.x.1: long connected mode decision by MME

Long connected mode configuration
When the eNB receives information that the UE is to enter long connected mode, eNB configures the values of the parameters transferred to the UE via RRC connection reconfiguration. For example, measurement configuration is set differently to normal connected mode. In case the UE reports measurements periodically, the period that the UE reports can be longer than normal connected mode. In case the UE reports measurement report on an event basis, the signal strength that triggers UE reports can be lower than normal connected mode. An important aspect is that there is no new parameter to be transferred to the UE.

In addition, the eNB configures the User Inactivity timer longer than normal connected mode. Until the User Inactivity timer expires, the eNB does not release the RRC connection of the UE.

Normal connected mode decision

HSS, MME or eNB may decide not to apply long connected mode. 
For example, if the UE requests bearer modification e.g. for requesting VoLTE dedicated bearer, MME or eNB decides not to apply the long connected mode in consideration of subscription. In case the MME decides not to apply long connected mode, it sends this decision to the eNB. Accordingly, the eNB configures the values of the parameters transferred to the UE via RRC connection reconfiguration. For example, measurement configuration and User Inactivity timer is set same to normal connected mode. 

5.1.1.3.x.3
Impact on existing nodes and functionality

Impacts to the HSS:

· The HSS stores and sends a subscription profile that may contain long connected mode configuration. 

Impacts to the MME:

· The MME determines whether to apply long connected mode, considering the subscription from the HSS.

Impacts to the eNB:

· The eNB configures different values for the UE measurement report when long connected mode applies.

· The eNB applies a longer User Inactivity Timer when long connected mode applies.

5.1.1.3.x.4
Solution evaluation

This solution can be used for the legacy UEs.  
End of Change
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