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Abstract of the contribution: this contribution proposes the definitions for the logical entities in the architecture reference model for 3GPP accesses of SAE.
Discussion
The SAE reference architecture for TS 23.401 was discussed and agreed at SA2#56 in Florence. Further, the definitions of the functional entities MME, UPE, 3GPP Anchor and SAE Anchor in chapters 3.1 and 4.2 in the TR 23.882 has been stable for some time. On the other hand, the functional content of MME, UPE and IASA still contain some FFS’s in chapter 7.2.11.1 and with the ongoing discussions on PDCP, Ciphering and Header compression location, the existence of a standalone UPE seems to make very little sense other than adding an extra User Plane entity for LTE/3GPP access without any real value to the SAE/LTE architecture where intense efforts were made to remove extra user plane nodes in RAN and overall architecture. .
Further, the discussions in the SA2 meetings have changed from the IASA entity to discuss the logical entities 3GPP Anchor, SAE MM Anchor, and the SAE PDN Gw. In addition the SA Plenary decision in December 2006 (SP-060925) included the SAE GW entity comprising the logical entities 3GPP Anchor and SAE MM Anchor.

To progress the specification of SAE, we believe that it is important to start by defining the logical entities, and even though we note that the discussion of functional allocation is still ongoing we believe such definition in general terms is possible. These definitions can be updated later if found necessary. 
The following definitions are from 23.882 ch 3.1, 4.2 and Annex I (definitions from Annex I below are common denominator for Alt X and Y), and from the SAE Plenary decision respectively:
Mobility Management Entity (MME): MME manages and stores UE context (for idle state: UE/user identities, UE mobility state, user security parameters). It generates temporary identities and allocates them to UEs. It checks the authorization whether the UE may camp on the TA or on the PLMN. It also authenticates the user. 
User Plane Entity (UPE): UPE terminates for idle state UEs the downlink data path and triggers/initiates paging when downlink data arrive for the UE. It manages and stores UE contexts, e.g. parameters of the IP bearer service or network internal routing information. It performs replication of the user traffic in case of interception. It is FFS whether Charging Information for inter-operator accounting is in UPE or in another functional block.

3GPP Anchor: The 3GPP Anchor is a functional entity that anchors the user plane for mobility between the 2G/3G access system and the LTE access system. 
SAE MM Anchor: The SAE MM Anchor is a functional entity that anchors the user plane for mobility between 3GPP access systems and non-3GPP access systems.
SAE PDN gateway: The SAE PDN gateway is a functional entity for IP connectivity with PDNs/Service Domains (IP address allocation for user data traffic, PCEF and LI for user plane traffic, interfacing with the PCC and charging systems).
SAE gateway: SAE gateway is an entity that is encompassing the 3GPP Anchor, the SAE MM Anchor and the SAE PDN Gwy

Proposal

To propose definitions that can be agreed despite the ongoing functional allocation discussions, we propose that only the MME and the SAE GW are defined. If found necessary, more entities can be defined later.
For the MME it is proposed to use the definition from 23.882, chapter 3.1.

For the SAE GW it is proposed to use the following general definition:

The SAE GW is an entity that anchors the user plane for mobility within the LTE access system, mobility between the 2G/3G access system and the LTE access system, and the mobility between 3GPP access systems and non-3GPP access systems. The SAE GW also provides for IP connectivity with PDNs/Service Domains (IP address allocation for user data traffic, PCEF and LI for user plane traffic, interfacing with the Policy Control and charging systems).
In the case when there are two SAE GWs in the user plane path, the two SAE GWs have different roles: the serving and the PDN access roles. The serving SAE GW is the SAE GW which terminates the interface towards EUTRAN. The PDN access SAE GW acts as a gateway to the PDN and terminates the SGi reference point.
For each UE associated with SAE system, there is always a single SAE GW having the role of a Serving SAE GW. In case of roaming, the Serving GAE GW is also represented as the Visited SAE GW. For each UE associated with SAE system, there may be several SAE GW’s having the role of PDN access SAE GW, in case the UE is connecting simultaneously to multiple PDNs simultaneously and the multiple PDN connectivity are not provided. 
The following section is proposed to be included in the TS 23.401 and 23.402. . 

For TS 23.401, the following definition is proposed:

********************Proposed  text ***********************************

4.1 Network Elements

<This section explains the network elements of SAE and specifies the allocation of high level functions to logical network elements>

Mobility Management Entity (MME): MME manages and stores UE context (for idle state: UE/user identities, UE mobility state, user security parameters). It generates temporary identities and allocates them to UEs. It checks the authorization whether the UE may camp on the TA or on the PLMN. It also authenticates the user. 
SAE Gateway (SAE GW): 
The SAE GW is an entity that anchors the user plane for:

· Mobility within the LTE access system and mobility between LTE and 2G/3G access systems;

· Mobility between 3GPP access systems and non-3GPP access systems.

The SAE GW also provides IP connectivity with PDNs/Service Domains (IP address allocation for user data traffic, PCEF and LI for user plane traffic, interfacing with the Policy control and charging systems). The SAE GW provides connectivity towards PDNs/Service Domains via SGi reference point.
In the case when there are two SAE GWs in the user plane path, the two SAE GWs have different roles: 

· the serving and 
· the PDN access roles. 
The serving SAE GW is the SAE GW which terminates the interface towards EUTRAN. The PDN access SAE GW acts as a gateway to the PDN and terminates the SGi reference point.
For each UE associated with SAE system, there is always a single SAE GW having the role of a Serving SAE GW.  In case of roaming, the Serving GAE GW is also represented as the Visited SAE GW.

For each UE associated with SAE system, there may be several SAE GW’s having the role of PDN access SAE GW, in case the UE is connecting  simultaneously to multiple PDNs  and the multiple PDN connectivity are not provided  via the same PDN access SAE GW. 

If the Serving SAE GW and the PDN-Access SAE GW roles are located in different physical SAE GWs, the two GWs are connected with a S8 in case of roaming or a S5 interface in case of Intra PLMN connection.
******************** End Proposed text for 23.401***********************************

For TS 23.402, the following definition is proposed:

********************Proposed  text ***********************************
4.4 Network Elements

<This section explains the network elements of SAE and specifies the allocation of high level functions to logical network elements>
Mobility Management Entity (MME): See TS 23.401 for the role of MME.
SAE Gateway (SAE GW): 
The SAE GW is an entity that anchors the user plane for Mobility between 3GPP access systems and non-3GPP access systems.

The SAE GW also provides IP connectivity with PDNs/Service Domains (IP address allocation for user data traffic, PCEF and LI for user plane traffic, interfacing with the Policy control and charging systems). The SAE GW in addition provides connectivity towards external data networks via SGi reference point. 

See TS 23.401 for detailed SAE GW roles and functionality.
*************** End proposed text for 23.402 ***********************************
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