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1. Introduction

The SI “FS_MTCe_RAN” treats potential RAN impacts for the building block WIDs on Small Data and Device Triggering Enhancements (SDDTE) and UE Power Consumptions Optimizations (UEPCOP) of SA2.  However, due to lack of time RAN decided to treat UEPCOP in Q2 of 2014.
In this contribution, we analyze the RAN aspect of the power saving state solution details in section 7.1.3.3 of TR 23.887 and the CRs [3], [4] agreed in CT1.
2. Discussion
2.1 SA2/RAN2 conclusions for power saving state solution
In SA2#97 meeting SA2 have decided to apply available EMM and RRC states for the power saving state [2], in which the idea uses a new NULL to describe the returning from power saving state. However this modeling does not capture the trigger when the UE enters into the power saving state from RRC idle mode i.e. from the camped normally sub-state.
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Figure 2: E-UTRAN RRC state model in UE in section 7.1.3.3 of 23.887
While UE is in the power saving state, UE does not perform all the functions associated with RRC-Idle state. When the AS is deactivated by the NAS, the following AS layer activities are stopped:

· measurement and periodical cell reselection
· mobility relevant procedure
· SIB monitoring
· paging monitoring
RAN2 analyzed the impact of power saving state to RAN aspect and captured the conclusions in TR 37.869: A new RRC state or a sub-state of RRC IDLE might be needed. Transitions to and from the power saving state are driven by the NAS layer.
As CT1 in [3] define behavior for AS such that:
Power Saving Mode (PSM) is deactivated by activating the AS layer and initiating tracking area updating or routing area updating procedure.

And additionally in [4] that 
In S1 mode, when a MS is not attached for emergency bearer services, and timer T3324 expires and the MS is in EMM-REGISTERED.NORMAL-SERVICE state, then the MS can deactivate the AS layer and activate PSM by entering the EMM-REGISTERED.NO-CELL-AVAILABLE state.

For the substate, NO-CELL-AVAILABLE, it is defined as in [4] that:

4.2.5.1.5
Substate, NO-CELL-AVAILABLE

The MS shall perform cell selection/reselection according to 3GPP TS 43.022 [82] and 3GPP TS 25.304 [98]. If PSM is active, the MS may initiate sending and receiving user data.

Therefore, the UE does not necessarily have to perform the PLMN selection before it returns back to the normal idle state from the power saving state. Hence this power saving state can be equivalent to a “new” RRC-Idle sub-state.  
We recommend RAN2 to discuss the UE’s power saving state as a new sub-state of RRC idle mode, labeled “Camped dormant” to reflect the solution in section 7.1.3.3 of TR 23.887.
Proposal 1: Discuss the need in RAN2 of specifying a power saving state as a new sub-state of RRC idle mode 
From the above it is debatable whether there is a need for RAN2 to specially specify any behavior for the PSM. In the following section we analyze what would be required if it was deemed necessary to specify PSM in RAN2.
3. Solution analysis

For UEs allowed power savings state by the MME (e.g. an activated active timer allocated by the MME), the RRC_IDLE states and state transitions are shown in Figure 1. The RRC_CONNECTED mode for UMTS indicates the CELL_FACH or CELL_DCH.
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Figure 1: States and states transition in IDLE Mode for discussed MTC devices

Although the power saving state solution will probably be applicable to UEs in low mobility, UE could move during the time period in the Camped dormant state. To avoid UE in a wrong cell or LA/RA/TA for a certain period of time when coming back to the Camped normally state from the Camped dormant state, it is proposed that the UE performs the necessary measurement and cell reselection before the UE initiates the periodic LAU/RAU/TAU or UL transmission when it finds its location is changed from the previous one when it is in the camped normally state. 
As illustrated in Figure 1, new tasks for RRC_IDLE mode UEs are defined as below.
3.1 Camped normally state 

When camped normally, the UE can perform the following tasks:
· Select and monitor paging channel for a time period defined by an active timer, when the timer expires it enters into the Camped dormant state for power saving; 
3.2 Camped dormant state 

When in the camped dormant state, the UE shall be able to perform the following tasks:
· State transfer from Camped dormant to Camped normally could be triggered by UL NAS signaling,due to e.g.
· Periodic LAU/ RAU/TAU timer expires
· UL data transmission;

· other triggers are FFS;

· Each time before an UE comes back to the Camped normally state from the Camped dormant state it could.

· read SIB; 

· perform necessary measurements for the cell selection evaluation procedure; 

· perform cell selection procedure to select a suitablecell; and then

· transfer to the Connected mode for UL data transmission or periodic LAU/RAU/TAU as required

4. Conclusion

Based on the analysis in this contribution, we recommend RAN2 to discuss the proposed solution. The proposals are listed below. 

Proposal 1: Discuss the need in RAN2 of specifying a power saving state as a new sub-state of RRC idle mode.
If RAN2 determine that it is required to specify PSM behavior also in Aceess Stratum, then we propose that.
Proposal 2: To introduce a new Camped dormant sub-state for UEs allowed power savings by the MME (e.g. an activated active timer allocated by the MME).
The likely changes required in TS36.304 are shown in the appendix.
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Appendix
*************************** Start of Change to TS 36.304 ***************************

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

1xRTT
CDMA2000 1x Radio Transmission Technology

AS
Access Stratum

AC
Access Class (of the USIM)

BCCH
Broadcast Control Channel

CMAS
Commercial Mobile Altert System

CSG
Closed Subscriber Group

DRX
Discontinuous Reception

DL-SCH
Downlink Shared Channel 

EHPLMN
Equivalent Home PLMN

EPC
Evolved Packet Core

EPS
Evolved Packet System

ETWS
Earthquake and Tsunami Warning System

E-UTRA
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

FDD
Frequency Division Duplex

GERAN
GSM/EDGE Radio Access Network
HPLMN
Home PLMN

HRPD
High Rate Packet Data

IMSI
International Mobile Subscriber Identity 

MBMS
Multimedia Broadcast-Multicast Service

MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MCC
Mobile Country Code

MCCH
Multicast Control Channel
MDT
Minimization of Drive Tests

MM
Mobility Management

MNC
Mobile Network Code

MTCH
Multicast Traffic Channel

NAS
Non-Access Stratum

PLMN
Public Land Mobile Network 

PSM
Power Saving Mode
PWS
Public Warning System

RAT
Radio Access Technology

RRC
Radio Resource Control

SAP
Service Access Point

SIBX
SystemInformationBlockType

TDD
Time Division Duplex 

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

USIM
Universal Subscriber Identity Module

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

5.2.2
States and state transitions in Idle Mode

Figure 2 shows the states and state transitions and procedures in RRC_IDLE. Whenever a new PLMN selection is performed, it causes an exit to number 1.
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Figure 5.2.2-1: RRC_IDLE Cell Selection and Reselection

5.2.6
Camped Normally state

When camped normally, the UE shall perform the following tasks:

-
select and monitor the indicated Paging Channels of the cell as specified in clause 7 according to information sent in system information;
-
monitor relevant System Information as specified in [3];

-
perform necessary measurements for the cell reselection evaluation procedure;

-
execute the cell reselection evaluation process on the following occasions/triggers:

1)
UE internal triggers, so as to meet performance as specified in [10];

2)
When information on the BCCH used for the cell reselection evaluation procedure has been modified.
For PSM is active, i.e. the UE is allocated an timer T3324 specified in [16] by the MME, the above tasks are performed for a time period defined T3324:
-
when the timer expires the above AS activities are deactivated and the UE enters into the Camped dormant state for power saving.
5.2.x
Camped dormant state

When in the camped dormant state, the UE shall be able to perform the following tasks:

· -
transfer from the Camped dormant state to the Camped normally state when the AS is activated, which could be triggered by NAS UL signalling due to e.g.
· Periodic TAU timer expires;
· UL data transmission;

· other triggers are FFS;

· -
each time before an UE comes back to the Camped normally state from Camped dormant state it could.

· monitor relevant System Information as specified in [3]; 

· perform necessary measurements for the cell selection evaluation procedure; 

· perform cell selection procedure to select a suitable cell; and then

· transfer to the Connected mode for UL data transmission or periodic TAU as required
******************************** End of Change *********************************
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