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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document discusses and describes the CT1 aspects of the 3GPP System Architecture Evolution (SAE) towards a higher-data-rate, lower-latency, packet-optimized system that supports multiple access technologies.
In particular, these CT1 aspects include the Non-Access-Stratum (NAS) functions to be performed by the User Equipment (UE) in idle mode and the NAS signalling procedures between the UE and the evolved packet core network (EPC).
The present document also considers the requirements on the NAS between the UE and the core network which arise from specific services like MBMS and network functions like security, QoS, and mobility within the E‑UTRAN or between the E‑UTRAN and other 3GPP or non-3GPP access networks.
The present document is intended as a holding place for CT1 SAE material until it stabilises sufficiently to be moved to appropriate 3GPP technical specifications.

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.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

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

[2]
3GPP TS 23.401: "3GPP System Architecture Evolution; GPRS enhancements for LTE access".

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

[4]
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage 3".

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Aggregate Maximum Bit Rate: The maximum bit rate that limits the aggregate bit rate of a set of Non-GBR SAE Bearers of a UE. Definition derived from 3GPP TS 23.401 [2].

Dedicated bearer: An SAE bearer that is associated with uplink packet filters in the UE and downlink packet filters in the PDN SAE‑GW where the filters only match certain packets. Definition derived from 3GPP TS 23.401 [2].

Default bearer: An SAE bearer that is used associated with "match all" uplink and downlink packet filters in the UE and the PDN SAE‑GW, respectively. Definition derived from 3GPP TS 23.401 [2].

GBR bearer: An SAE bearer that uses dedicated network resources related to a Guaranteed Bit Rate (GBR) value, which are permanently allocated at SAE bearer establishment/modification. Definition derived from 3GPP TS 23.401 [2].

Label: A label is a scalar that is used as a reference to node-specific parameters that control bearer level packet forwarding treatment that have been pre-configured by the operator owning the node. Definition derived from 3GPP TS 23.401 [2].

Non-GBR bearer: An SAE bearer that uses network resources that are not related to a Guaranteed Bit Rate (GBR) value. Definition derived from 3GPP TS 23.401 [2].
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].
AMBR
Aggregate Maximum Bit Rate

ARP
Allocation Retention Priority

GBR
Guaranteed Bit Rate

LTE
Long Term Evolution

MBR
Maximum Bit Rate

MME
Mobility Management Entity

SAE
System Architecture Evolution

SDF
Service Data Flow

TAC
Tracking Area Code

4
Network selection procedures

Editor's note: This clause will contain a description of the procedures for network selection, i.e. access technology selection and PLMN selection. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

4.1
Concepts

Editor's note: This subclause will contain a description of concepts, general principles, working assumptions agreed by CT1, etc. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

4.2
Procedures

Editor's note: This subclause will contain a detailed description of the procedures for network selection. The text within this section should be readily transferable to TS 23.122 or other TS(s) (e.g. TS 24.234).

5
UE NAS mobility functions in IDLE and ACTIVE state
Editor's note: This clause will contain a description of aspects of intra E-UTRAN mobility in IDLE and ACTIVE state relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

5.1
UE NAS mobility functions in IDLE state

Editor's note: This subclause will contain a description of UE NAS mobility functions in IDLE state.

5.2
UE NAS mobility functions in ACTIVE state

Editor's note: This subclause will contain a description of UE NAS mobility functions in ACTIVE state.

5.3
Registration areas in SAE

Within SAE, a registration area is known as a tracking area and consists of one or more cells that cover a geographical area. Tracking areas cannot overlap each other. Within SAE, the concept of "registration to multiple tracking areas" applies:

- 
a tracking area is broadcast in a cell, identified by a Tracking Area Code (TAC) and a PLMN identifier. In case of a shared network, a single TAC and multiple PLMN identifiers are broadcast;

Editor's note:
The structure and coding of the TAC is FFS.

-
in order to reduce the tracking area update signalling within LTE/SAE, the MME can assign several tracking areas to the UE; 

-
the UE considers itself registered to a list of tracking areas and does not need to trigger tracking area update other than periodic tracking area update as long as it stays in one of the tracking areas of the list of tracking areas received from the MME;
Editor's note: the maximum number of tracking areas which can be allocated per UE needs to be defined.
· the UE will consider the list of tracking areas as valid, until it receives a new list in the next normal tracking area update or periodic tracking area update or it is commanded by the network to delete the complete list of tracking areas. If the tracking area update request is accepted, the MME shall provide at least one entry in the tracking areas list;

· the MME allocates only one temporary identity (S-TMSI) to the UE, even if the UE is registered to more than one tracking area;

· the MME can page the UE in all cells of all tracking areas the UE is registered to.

6
NAS signalling procedures between UE and EPC

Editor’s note: This clause will contain a description of the NAS protocol between UE and EPC, including security, QoS and MBMS aspects. The text within this section should be readily transferable to a technical specification. For NAS signalling procedures for 3GPP access via LTE-Uu the existing 3GPP TS 24.008 [4] procedures will be used as a model as much as possible.

6.1
General

Editor's note: This subclause will contain general information, the state model for the UE and the EPC, and an overview of the signalling procedures used between UE and EPC.

6.2
Mobility management procedures

Editor's note: This subclause will contain a detailed description of the signalling procedures used between UE and EPC.

6.3
Session management and bearer control procedures

Editor's note: This subclause will contain a detailed description of the signalling procedures used between UE and EPC, as far as they are under CT1's responsibility.

7
SAE impact on existing capabilities

7.1
Security

Editor's note: This clause will contain a description of security aspects relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.1.1
Security for LTE access

Security for the NAS signalling is terminated in the UE and in the MME. The security protection for the NAS signalling includes ciphering and integrity protection.

Security for the user plane is terminated in the UE and in the E-UTRAN. 

The keys for NAS signalling security and user plane security are agreed between MME and UE by means of an authentication and key agreement procedure. 

According to the current working assumptions in SA3:

-
the UMTS AKA mechanism will be used for authentication and key agreement between MME and UE. This mechanism achieves mutual authentication by the user and the network. For a description of the UMTS AKA mechanism and its use for UTRAN access security see 3GPP TS 33.102 [y];

-
for LTE access security the UE shall have a UICC inserted and an activated USIM application. Access to LTE is based on the existing USIM application.
7.2
Quality of service and bearer control

Editor's note: This clause will contain a description of QoS and bearer control aspects relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.2.1
SAE bearer concept for LTE access
The overall SAE bearer concept is described in 3GPP TS 23.401 [2]. An SAE bearer is a logical aggregate of one or more Service Data Flows (SDFs), described in 3GPP TS 23.203 [3], running between a UE and a PDN SAE-GW. Basically, there are two types of SAE bearers:


-
Dedicated bearers

-
Default bearers.
A dedicated bearer can either be a GBR bearer or a Non-GBR bearer. A default bearer can only be a Non-GBR bearer.

The SAE bearer concept for LTE access is similar to the PS bearer concept from 3GPP Rel-7. Though, one exception is that the notion of a RAB (Radio Access bearer) does not exist any longer in case of LTE access. For S5/S8 based on GTP-u, there is a one-to-one mapping between a Radio Bearer (RB), an S1 Bearer and an S5/S8 Bearer for a specific SAE bearer.

7.2.2
SAE/LTE QoS concept

In Rel-7, the possibility for operator controlled QoS was introduced where the network can initiate bearers for services requiring specific QoS by requesting PDP contexts to be established by network-initiated the secondary PDP context activation procedure. Also, the concept of uplink packet filters was introduced. For Rel-8, the SAE/LTE QoS profile is simplified to only contain a few number of parameters compared to the current Rel-99 UMTS QoS profile. Depending on the type of service to be supported a suitable QoS profile is chosen. 
Editor's note:
Signalling of QoS profiles and signalling for resource (bearer) establishment and resource reservation, including the direction of such signalling procedures, i.e. network initiated or UE initiated, is FFS. 
For an overall description of the SAE/LTE QoS concept, refer to 3GPP TS 23.401 [2].
7.2.3
Bearer level QoS parameters

Each SAE bearer (GBR and Non-GBR) is associated with the following bearer level QoS parameters:

-
Label

-
Allocation and Retention Priority (ARP).

Each GBR bearer is associated with the following bearer level QoS parameters:

-
Guaranteed Bit Rate (GBR)

-
Maximum Bit Rate (MBR).

Each UE is associated with the following bearer level QoS parameter:
-
Aggregate Maximum Bit Rate (AMBR).

7.3
MBMS

Editor's note: This clause will contain a description of MBMS aspects relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.4
IMS service continuity between E-UTRAN and the CS domain

Editor's note: This subclause will contain a description of the NAS aspects of IMS service continuity between E-UTRAN and the CS domain ("single radio VCC") relevant for CT1.

7.5
SDoUE

Editor's note: This clause will contain a description of the aspects of "Selective disabling of UE capabilities (SDoUE)" relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.6
Network sharing

Editor's note: This clause will contain a description of network sharing aspects relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.7
Charging

Editor's note: This clause will contain a description of charging aspects relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.8
Trace

Editor's note: This clause will contain a description of trace aspects relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.9 Impact on the IM CN subsystem

7.9.1
Impact on 3GPP TS 24.229
New IP-CAN technologies are created, currently identified as E-UTRAN, and as new access technologies using mobile IP, for each of which the following will need to be studied and specified:

1)
creation of a new annex within 3GPP TS 24.229 for each new access technology, suitably referenced from subclause 3A and subclause 9.2.2 of 3GPP TS 24.229. This annex will detail the following (using the same layout as other access technology specific annexes):

-
specific procedures of the access technology signalling relating to access to the IM CN subsystem including:

a)
application of IP flows to signalling and media of the IM CN subsystem, and the creation of those required flows;

NOTE:
If priority mechanisms are required for signalling flows, then these mechanisms will have to be defined elsewhere. 

b)
mechanisms for obtaining the P-CSCF address;

c)
any constraints on modification of IP flows;

d)
any requirements for reestablishment of signalling IP flows;

e)
any requirements for session management procedures;

f)
any requirements for mobility management procedures;

g)
any requirements for cell selection and lack of coverage;

h)
requirements on IP flows for media, including activation, modification by the UE or the network;

i)
any special requirements for forked responses;

-
special provisions for the support of emergency calls in the IM CN subsystem, in particular in regard to allowing the UE to discover whether it is attached to the home network;

-
access technology specific usage of SIP including:

a)
whether the UE includes the P-Access-Network-Info header in requests and responses or not;

b)
how the P-CSCF detects that requests are destined for a PSAP in this specific access technology;

2)
Assignment of new values in the P-Access-Network-Info header field; 

3)
Assignment of appropriate extensions to the access-network-charging-info parameter in the P-Charging-Vector header field;

4)
Whether SigComp applies to this access technology or not;

5)
Whether SIP signalling timer values are modified for this access technology or not.

8
Interoperability with other access networks

Editor's note: This clause will contain a description of the aspects of interoperability with other access networks and the aspects of mobility between E-UTRAN and other access networks that are relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

8.1
General

Editor's note: This subclause will contain general information about interoperability with other access networks and mobility between E-UTRAN and other access networks.

8.2
Interoperability with GERAN/UTRAN

Editor's note: This subclause will contain a description of aspects of interoperability with GERAN/UTRAN and mobility between E-UTRAN and GERAN/UTRAN relevant for CT1.

8.3
Interoperability with other access networks

Editor's note: This subclause will contain a description of aspects of interoperability with other access networks not covered by subclause 8.2, e.g. non-3GPP access networks, and aspects of mobility between E-UTRAN and other access networks relevant for CT1.

Annex A (informative):
CT1 open issues for SAE topics
A.1
CT1 open issues from multi-tracking area registration solution
The subclause is to list CT1 open issues from multi-tracking area registration solution:

1)
When designing tracking area related operations in CT1, the balance between resource consumption for tracking area update, resource consumption for paging and the latency for the paging response should be taken into account.
2)
When designing tracking area identity and tracking area list, CT1 should define an efficient encoding scheme for the tracking area list, 

3)
CT1 needs to study whether the periodic update timers for tracking area update in SAE/LTE and for routing area update in GPRS/UMTS should have the same value.
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