3GPP TSG-RAN WG2 Meeting #71bis 
R2-105848
Xi’an, China, 11 – 15 October, 2010
Agenda Item:
7.6
Source: 
NTT DOCOMO, INC.
Title: 
Fast Dormancy in LTE
Document for:
Discussion

1. Introduction

At RAN2 #71, Fast Dormancy in LTE was briefly discussed [1] and a number of companies showed interests in discussing this topic as part of Rel-10. In this document, we briefly review Fast Dormancy in UMTS and then analyse what would be the counterpart for LTE.
2. Overview of Fast Dormancy in UMTS 

There are two types of Fast Dormancy specified in [2]:

1) Early proprietary Fast Dormancy prior to Release 8
2) Standardized Fast Dormancy in Release 8. 

Early proprietary Fast Dormancy has been used by a number of UE vendors today to increase the battery lifetime by locally releasing RRC connection when it thinks it is no longer needed. 
There were some critical drawbacks in this mechanism, e.g.,
· It causes massive signalling congestion to the network (since UE reinitiates RRC establishment procedure when data transmission needs to resume after transition to idle mode.)

· MT calls cannot be setup after the UE locally releases the RRC connection and while the NW still thinks the UE is RRC connected.
These problems were gradually pointed out among several operators and fixes to the early proprietary Fast Dormancy were strongly requested in 3GPP.
In Release 8, Fast Dormancy was intensively discussed in RAN2, and new requirements were standardized to solve the problems encountered by early proprietary Fast Dormancy. For example, the need for the NW to control the UE to transit to a battery efficient RRC state was discussed.
Note： In this document, it is not needed to clearly differentiate between early proprietary Fast Dormancy and standardized Fast Dormancy. This document will only differentiate between UMTS and LTE, using words “Fast Dormancy in UMTS” to differentiate from “Fast Dormancy in LTE”.
3. Discussions
What is “Battery Efficient state” in LTE?
In Fast Dormancy in UMTS, when the NW receives Signalling Connection Release Indication (SCRI) message with the IE "Signalling Connection Release Indication Cause" present and set to "UE Requested PS Data session end", the NW may command the UE to transit to a battery efficient RRC state. In UMTS, any of the CELL_PCH / URA_PCH / idle state is deemed as a battery efficient state.

For LTE system, there is no explicit definition/ understanding of a battery efficient state yet. Thus we should first clarify what would be the battery efficient state for LTE. Three alternatives can be considered.

Alt.1
RRC_IDLE

Alt.2
New RRC State such as CELL_PCH / URA_PCH

Alt.3
RRC_CONNECTED with long DRX cycle

RRC_IDLE is obviously a battery efficient state. However, once a UE moves to RRC_IDLE, it would have to initiate the RRC connection establishment procedure / NAS service request procedure to resume data transmission. With Fast Dormancy, it would be ideal for the UE to move to the battery efficient state quickly after finishing data transmission, and be able to resume data transfer with “light” procedures when necessary. Hence, RRC_IDLE may not be the most appropriate battery efficient state for Fast Dormancy in LTE.
When designing the LTE system, RAN2 tried to avoid having a complicated architecture, and this is one of the appealing factors of the LTE system. Thus, there should be very compelling reasons in defining new RRC states for LTE. Thus, Alt.2 is also not desirable.

For LTE, DRX in RRC_CONNECTED was introduced for battery saving purposes, and this state, especially using the long DRX cycle, can be regarded as nearly the same as RRC_IDLE from the battery consumption point of view. Compared to Alt.1 procedures to resume data transmission is considerably lighter, and furthermore, unlike Alt.2, no big enhancements will be needed. Therefore, Alt.3 is the most suitable battery efficient state for Fast Dormancy in LTE.
Proposal 1:
RRC_CONNECTED with long DRX configuration can be thought as the battery efficient state for Fast Dormancy in LTE.
Transition time to Battery Efficient state
In UMTS when a UE moves to a battery efficient state, it is generally thought that firstly, the UE moves to CELL_FACH from CELL_DCH, and then moves to a battery efficient state. This transition time is totally dependent on each operator’s implementation and is not specified in the standards. However, we can estimate it is typically around several tens of seconds from our experience. In such case, when the UE supports Fast Dormancy in UMTS, it can save a great degree of battery lifetime since it can skip moving to CELL_FACH and transit to a battery efficient RRC state directly in the order of  few seconds (i.e., a UE does not need to keep RRC connection until the implementation timer in the network expires). 

On the contrary, in LTE, we need to make clear how long it would take to transit to long DRX state form nonDRX state. From the definition of DRX-Conifg in [3], the maximum value for drx-InactivityTimer is defined as 2.56 s. This can be assumed as a guideline value for the transition time. Then, the current LTE standards seem to already cover equally performing function as for UMTS.
Proposal 2:

RAN2 should develop a common understanding on how long is expected to take in real networks to transit from non-DRX state to long DRX state.
4. Conclusions
This contribution has addressed Fast Dormancy in LTE and made two proposals.
Proposal 1:

RRC_CONNECTED with long DRX configuration can be thought as the battery efficient state for Fast Dormancy in LTE.

Proposal 2:

RAN2 should develop a common understanding on how long is expected to take in real networks to transit from non-DRX state to long DRX state.
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