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Abstract of the contribution: This contribution handles the Editor’s note about power consumption caused from long connected mode in section 5.1.2.3.1.1. 
1. Introduction

In SA2#94, solution for keeping the UE in connected mode, Long connected mode, was introduced. It was discussed how to ensure the power consumption in the UE is not increased, if UE is kept to connected mode longer than normal, thus it was decided to put the following Editor’s note.

Editor’s Note: How to ensure the power consumption in the UE is not increased is FFS.
This paper handles the UE power consumption issue from the DRX perspective. 
2. Discussion

The purpose of the long connected mode is to reduce the signalling overhead caused by UE state transitions. However, if the UE is kept to connected mode longer than normal connected mode, UE power consumption increases. 
Power consumption in connected mode is mainly because of short DRX cycle compared to the DRX cycle of idle mode. If the UE uses the connected mode DRX cycle same as idle mode DRX cycle, the additional power consumption caused from the long connected mode is not that much higher than idle mode. 
The DRX cycle described here is currently applicable DRX cycle that can be achieved without changing current RAN functionality (max DRX cycle is 2.56 sec). That is, the DRX cycle mentioned in long connected mode is independent to longer/extended DRX mentioned in eDDA. 
As long connected mode can be used for UEs utilizing voice service (e.g. smart phone)and eDDA considers more than tens of seconds for the longer/extended DRX cycle, this longer/extended DRX in connected mode is not appropriate as it would negatively impact to voice service which is delay sensitive. 
3. Proposal 

It is proposed to add the DRX cycle configuration in eNB. 
Proposed change
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. 
- 
eNB configures the DRX cycle of the UE e.g. DRX cycle 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.


Long connected mode configuration
eNB configures the DRX cycle longer than normal connected mode.

5.1.2.3.1.2
Impacts on existing nodes and functionality
Impacts to the eNB:

· The eNB configures different values for DRX cycle when long connected mode applies.

5.1.2.3.1.3
Solution evaluation
End of Change
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