Page 1



SA WG2 Meeting #98
(
S2-133648
23 - 28 September 2013, Xiamen, China

	CR-Form-v10

	CHANGE REQUEST

	

	(

	23.401
	CR
	2603
	(

rev
	1
	(

Current version:
	12.2.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/Change-Requests.

	


	Proposed change affects: (

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	X


	

	Title:
(

	UE Power Saving Mode

	
	

	Source to WG:
(

	Huawei, HiSilicon, Orange

	Source to TSG:
(

	S2

	
	

	Work item code:
(

	MTCe_UEPCOP
	
	Date: (

	2013-09-16

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-12

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	The CR implements the functionality of the power saving mode.

	
	

	Summary of change:
(

	 A feature description is added under high level functions for describing the power saving mode. The reachability management is updated to care about the specifics of the power saving mode.

	
	

	Consequences if 
(

not approved:
	Feature not available.

	
	

	Clauses affected:
(

	2,  3.2,  New 4.3.n,  4.3.5.2,  4.3.17.3

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


**************** Start of Changes *****************
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".

[3]
ITU‑T Recommendation I.130: "Method for the characterization of telecommunication services supported by an ISDN and network capabilities of an ISDN".

[4]
ITU‑T Recommendation Q.65: "The unified functional methodology for the characterization of services and network capabilities".

[5]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[6]
3GPP TS 23.203: "Policy and charging control architecture".

[7]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[8]
3GPP TS 43.129: "Packet-switched handover for GERAN A/Gb mode; Stage 2".

[9]
3GPP TS 23.003: "Numbering, addressing and identification".

[10]
3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station in idle mode".

[11]
3GPP TS 43.022: "Functions related to MS in idle mode and group receive mode".

[12]
3GPP TS 25.304: "UE procedures in idle mode and procedures for cell re-selection in connected mode".

[13]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".

[14]
3GPP TS 29.060: "GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".

[15]
3GPP TS 43.051: "GERAN Overall description - Stage 2".

[16]
3GPP TS 25.401: "UTRAN overall description".

[17]
IETF RFC 1034 (1987): "Domain names – concepts and facilities" (STD 13).

[18]
IETF RFC 4862: "IPv6 Stateless Address Autoconfiguration".

[19]
IETF RFC 2131: "Dynamic Host Configuration Protocol".

[20]
IETF RFC 3736: "Stateless Dynamic Host Configuration Protocol (DHCP) Service for IPv6".

[21]
IETF RFC 3633: "IPv6 Prefix Options for Dynamic Host Configuration Protocol (DHCP) version 6".

[22]
3GPP TS 25.413: "UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling".

[23]
3GPP TS 44.064: "Mobile Station - Serving GPRS Support Node (MS-SGSN); Logical Link Control (LLC) Layer Specification".

[24]
3GPP TS 23.251: "Network Sharing; Architecture and functional description".

[25]
IETF RFC 4039: "Rapid Commit Option for the Dynamic Host Configuration Protocol version 4 (DHCPv4)".

[26]
IETF RFC 768: "User Datagram Protocol".

[27]
3GPP TS 23.221: "Architectural requirements".

[28]
3GPP TS 23.008: "Organization of subscriber data".

[29]
3GPP TS 23.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL) Phase X; Stage 2".

[30]
3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes".

[31]
IETF RFC 3588: "Diameter Base Protocol".

[32]
IETF RFC 4861: "Neighbor Discovery for IP Version 6 (IPv6)".

[33]
3GPP TS 25.331: "Radio Resource Control (RRC); Protocol Specification".

[34]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".

[35]
IETF RFC 4960: "Stream Control Transmission Protocol".

[36]
3GPP TS 36.413: "Evolved Universal Terrestrial Access Network (E-UTRAN); S1 Application Protocol (S1AP)".

[37]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".

[38]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[39]
Void.

[40]
3GPP TS 33.102: "3G Security; Security architecture".

[41]
3GPP TS 33.401: "3GPP System Architecture Evolution: Security Architecture".

[42]
3GPP TS 48.018: "General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN); BSS GPRS Protocol (BSSGP)".

[43]
3GPP TS 29.274: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".

[44]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".

[45]
3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects".

[46]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".

[47]
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage 3".

[48]
3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

[49]
3GPP TS 22.042: "Network Identity and Time Zone (NITZ) service description; Stage 1".

[50]
Void.

[51]
3GPP TS 32.240: "Charging architecture and principles".

[52]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".

[53]
3GPP TS 24.285: "Allowed Closed Subscriber Group (CSG) List; Management Object (MO)".

[54]
Void.

[55]
IETF RFC 3168: "The Addition of Explicit Congestion Notification (ECN) to IP".

[56]
3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".

[57]
3GPP TS 23.271: "Functional stage 2 description of LCS".

[58]
3GPP TS 23.272: "Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2".

[59]
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[60]
3GPP TS 23.292: "IP Multimedia Subsystem (IMS) centralized services; Stage 2".

[61]
3GPP TS 29.303: "Domain Name System Procedures; Stage 3".

[62]
IETF RFC 3376: "Internet Group Management Protocol, Version 3".

[63]
IETF RFC 3810: "Multicast Listener Discovery Version 2 (MLDv2) for IPv6".

[64]
IETF RFC 3927: "Dynamic Configuration of IPv4 Link-Local Addresses".

[65]
IETF RFC 4291: "IP Version 6 Addressing Architecture".

[66]
3GPP TS 22.368: "Service Requirements for Machine-Type Communications (MTC); Stage 1".

[67]
3GPP TS 22.011: "Service Accessibility".

[68]
3GPP TS 22.153: "Multimedia priority service".

[69]
3GPP TS 24.368: "Non-Access Stratum (NAS) configuration Management Object (MO)".

[70]
IETF Internet-Draft draft-ietf-dhc-pd-exclude-04:"Prefix Exclude Option for DHCPv6-based Prefix Delegation".

Editor's Note:
The above document cannot be formally referenced until it is published as an RFC.

[71]
3GPP TS 23.002: "Network Architecture".

[72]
3GPP TS 23.007: "Restoration procedures".

[73]
3GPP TS 22.173: "IP Multimedia Core Network Subsystem (IMS) Multimedia Telephony Service and supplementary services; Stage 1".

[nn]
3GPP TS 23.682: " Architecture enhancements to facilitate communications
with packet data networks and applications".
**************** Next Change *****************
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AF
Application Function

ARP
Allocation and Retention Priority

AMBR
Aggregate Maximum Bit Rate

CBC
Cell Broadcast Centre

CBE
Cell Broadcast Entity

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity

CSS
CSG Subscriber Server

DeNB
Donor eNode B

DL TFT
DownLink Traffic Flow Template
ECGI
E-UTRAN Cell Global Identifier

ECM
EPS Connection Management

ECN
Explicit Congestion Notification

EMM
EPS Mobility Management
eNB
evolved Node B

EPC
Evolved Packet Core

EPS
Evolved Packet System

E-RAB
E-UTRAN Radio Access Bearer

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

GBR
Guaranteed Bit Rate

GUMMEI
Globally Unique MME Identifier

GUTI
Globally Unique Temporary Identity

GW
Gateway

HeNB
Home eNode B

HeNB GW
Home eNode B Gateway

HFN
Hyper Frame Number

ISR
Idle mode Signalling Reduction

OFCS
Offline Charging System

LBI
Linked EPS Bearer Id

L-GW
Local GateWay

LIPA
Local IP Access

MBR
Maximum Bit Rate

MME
Mobility Management Entity

MMEC
MME Code

MTC
Machine-Type Communications

M-TMSI
M-Temporary Mobile Subscriber Identity

OMC-ID
Operation and Maintenance Centre Identity

P‑GW
PDN Gateway

PDCP
Packet Data Convergence Protocol

PMIP
Proxy Mobile IP

PSAP
Public Safety Answering Point
PSM
Power Saving Mode
PTI
Procedure Transaction Id

QCI
QoS Class Identifier

RFSP
RAT/Frequency Selection Priority

RN
Relay Node

S‑GW
Serving Gateway

S-TMSI
S-Temporary Mobile Subscriber Identity

SDF
Service Data Flow

SIPTO
Selected IP Traffic Offload

TAC
Tracking Area Code

TAD
Traffic Aggregate Description

TAI
Tracking Area Identity

TAU
Tracking Area Update

TI
Transaction Identifier

TIN
Temporary Identity used in Next update

URRP-MME
UE Reachability Request Parameter for MME

UL TFT
UpLink Traffic Flow Template

ULR-Flags
Update Location Request Flags

**************** Next Change *****************
4.3.n
UE Power Saving Mode
A UE may adopt a PSM that is described in TS 23.682 [nn]. When the UE wants to use the PSM it shall request an Active Time and may request a Periodic TAU/RAU Timer value during every Attach and TAU procedures, which are handled as described in TS 23.682 [nn].

NOTE:
The Attach and TAU procedures of this specification are not showing the details of the Periodic TAU Time and Active Time negotiation, i.e. are not showing the related IEs.
The UE and the MME start the Active timer with the Active Time value allocated by the network when transiting from ECM_CONNECTED to ECM_IDLE. When the Active timer expires, the UE deactivates its Access Stratrum functions and enters PSM. In PSM, due to deactivation of Access Stratum functions, the UE stops all idle mode procedures, but continues to run the periodic TAU timer.  The UE shall resume Access Stratum functions and idle mode procedures before the periodic TAU timer expires for performing the periodic TAU procedure as applicable. The UE may resume idle mode procedures and Access Stratum functions any time during PSM, e.g. for mobile originated communications. Any timers and conditions that remain valid during power-off, e.g. for NAS-level back-off, apply in the same way during PSM.
When the Active timer expires the MME knows that the UE entered PSM and is not available for paging. The MME handles mobile reachable/Active timer and availability for paging as detailed in clause 4.3.5.2.  
In PSM the UE is in ECM_IDLE. On UE side the PSM complies with some substates of EMM_REGISTERED, as specified in 3GPP TS 24.301. The MME considers the UE to be EMM_REGISTERED, but not reachable. The UE’s Access Stratum functions are considered as deactivated during PSM.

**************** Next Change *****************
4.3.5.2
Reachability Management for UE in ECM-IDLE state

The location of a UE in ECM-IDLE state is known by the network on a Tracking Area List granularity. A UE in ECM-IDLE state is paged in all cells of the Tracking Areas in which it is currently registered. The UE may be registered in multiple Tracking Areas. All the tracking areas in a Tracking Area List to which a UE is registered are served by the same serving MME.

An EMM-REGISTERED UE performs periodic Tracking Area Updates with the network after the expiry of the periodic TAU timer.
The MME may allocate long periodic TAU timer value to the UE according to clause 4.3.17.3.

If the UE is out of E-UTRAN coverage (including the cases when the UE is camped on GERAN/UTRAN cells) when its periodic TAU timer expires, the UE shall:

-
if ISR is activated, start the E-UTRAN Deactivate ISR timer. After the E-UTRAN Deactivate ISR timer expires the UE shall deactivate ISR by setting its TIN to "P-TMSI".

-
if ISR is activated and the UE is camping on a GERAN/UTRAN cell (or returns to coverage in GERAN/UTRAN) and the UE is EPS/IMSI attached, perform a LAU procedure in NMO II/III or a combined RA/LA update procedure in NMO I.

-
when EMM-REGISTERED, perform a Tracking Area Update when it next returns to E‑UTRAN coverage.

If the UE is camped on an E‑UTRAN cell or is in ECM‑CONNECTED state when the UE's periodic RAU timer expires, the UE shall:

-
if ISR is activated, start the GERAN/UTRAN Deactivate ISR timer. After the GERAN/UTRAN Deactivate ISR timer expires the UE shall deactivate ISR by setting its TIN to "GUTI".

-
perform a Routing Area Update when it next returns to GERAN/UTRAN coverage.

If the UE is EPS attached only and either camps on an E UTRAN cell or is in ECM CONNECTED state when the UE's periodic LAU timer expires, the UE shall perform a Location Area Update procedure in NMO II/III or combined RA/LA update in NMO I when it next returns to GERAN/UTRAN coverage.

The E-UTRAN Deactivate ISR timer is stopped when the UE performs a successful Tracking Area Update or combined TA/LA Update; and the GERAN/UTRAN Deactivate ISR timer is stopped when the UE performs a successful Routing Area Update or combined RA/LA Update.

Expiry of the periodic TAU timer, or, the periodic RAU timer, or, the periodic LAU timer shall not cause the UE to change RAT.

The UE's periodic TAU timer is restarted from its initial value whenever the UE enters ECM‑IDLE mode and when the UE leaves the E‑UTRAN connection due to handover to GERAN/UTRAN. UTRAN RRC state transitions and GERAN GPRS STANDBY/READY state transitions shall have no other impact on the periodic TAU timer.

E‑UTRAN RRC state transitions shall have no impact on the periodic RAU timer or periodic LAU timer except that handover from GERAN/UTRAN to E‑UTRAN shall cause the periodic RAU timer to be started from its initial value.

Handover from E UTRAN to UTRAN/GERAN shall cause the periodic TAU timer to be started from its initial value.

Typically, the MME runs a mobile-reachable/Active timer. If MME has allocated an Active Time to the UE, then the MME starts the mobile reachable/Active timer with the value of Active Time. Otherwise, the timer is typically started with a value similar to the UE's periodic TAU timer. If this timer expires in the MME, the MME can deduce that the UE is not reachable. However, the MME does not know for how long the UE is not reachable, so, the MME shall not immediately delete the UE's bearers. Instead the MME should clear the PPF flag in the MME and start an Implicit Detach timer, with a relatively large value and if ISR is activated, at least slightly larger than the UE's E-UTRAN Deactivate ISR timer.  And, if the MME stores an Active Time for the UE, the value of implicit detach timer should be also larger than the UE’s periodic TAU/RAU timer. With the PPF clear, the MME does not page the UE in E‑UTRAN coverage and shall send a Downlink Data Notification Reject message to the Serving GW when receiving a Downlink Data Notification message from the Serving GW. If this Implicit Detach timer expires before the UE contacts the network, then the MME can deduce that the UE has been 'out of coverage' for a long period of time and implicitly detach the UE as described in clause 5.3.8.3 "MME-initiated Detach procedure".

When the MME applies General NAS level Mobility Management Congestion Control to a UE, the MME may need to adjust the mobile reachable timer and/or Implicit Detach timer (as clause 4.3.7.4.2.4).

NOTE 1:
The SGSN has similar functionality as the MME.

NOTE 2:
Alternative MME implementations are permitted, however, the externally visible MME behaviour should conform to the above description.

**************** Next Change *****************
4.3.17.3
Optimizing periodic TAU Signalling

To reduce network load from periodic TAU signalling and to increase the time until the UE detects a potential need for changing the RAT or PLMN (e.g. due to network problems) the longer values of the periodic TAU timer and Mobile Reachable timer shall be supported.

A long periodic RAU/TAU timer value may be locally configured at MME or may be stored as part of the subscription data in HSS. During Attach and TAU procedures the MME allocates the periodic RAU/TAU timer value as periodic TAU timer to the UE based on VPLMN operator policy, low access priority indication from the UE, periodic RAU/TAU timer value requested by UE and subscription information received from the HSS.

If MME receives a subscribed periodic RAU/TAU timer value from the HSS it allocates the subscribed value to the UE as periodic TAU timer. A visited PLMN MME may use subscribed periodic RAU/TAU timer value, if available, as an indication to decide for allocating a locally configured periodic RAU/TAU timer value to the UE.

**************** End of Changes *****************
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