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1. Introduction

This contribution considers overall nodal addressing scheme in the EPC and analyses the best place where the PDN GW selection function should take place. In addition, it proposes to include ePDG functions into TS 23.402.
2. Discussion
2.1 Overall

Although there was significant progress on PDN GW selection mechanism in the SA2#57 meeting in Beijing, it was left open which node is supposed to perform such functionality. This contribution analysis overall nodal addressing scheme in the EPC and concludes the best place where the PDN GW selection function should take place. In addition, it is proposed to add ePDG functions into the 23.402.
2.2 Nodal address resolution in the EPC
For the 3GPP packet core a name based addressing mechanism has been adopted to find out the gateway node for a certain external packet data network (e.g. IMS). In GPRS the APN is used to address a GGSN, while in 3GPP I-WLAN the W-APN is used to address a PDG. We believe that this fundamental addressing mechanism should be maintained also for the EPC. It means that the PDN GW should be addressed using an APN. See the Annex A, B and C for current definition of APN and W-APN.
The following logical nodes have been newly introduced in SAE. It should be noted that these nodes are not located at the edge of the EPC facing to an external network, but reside within an EPC. It is also important to recognize that the following nodes are not really related to the service itself – instead they are related to the network configuration and/or the UE’s location. For example, the Serving GW can be addressed by the MME and is shared by all services that UE has activated.
· MME (to be addressed from REL-8 based SGSN)

· Serving GW

· ePDG

In order to address all logical nodes within the EPC while maintaining coexistence of legacy 3GPP systems, we propose to adopt the following concepts for address resolution.
Each logical node should have its own name based on a common naming scheme within the EPC. This is the same concept with the current GPRS network. See the following example in 3GPP TS 23.003 for address resolution for an RNC.

As an example, the logical name for RNC 1B34, MCC 167 and MNC 92 will be coded in the DNS server as:

rnc1B34.mnc092.mcc167.gprs
See the following proposals how address resolution could be done in various cases within the EPC. Note that this is just an example.

· PDN GW

Same format as the W-APN

· MME (to be addressed from REL-8 based SGSN)

MME.mncXXX.mccYYY. An ‘MME’ part corresponds to the APN.NI
· Serving GW

SGW.mncXXX.mccYYY. An ‘SGW’ part corresponds to the APN.NI
· ePDG

EPDG.mncXXX.mccYYY. An ‘EPDG’ part corresponds to the APN.NI
The following picture illustrates how overall APN based address resolution works within the EPC. In this picture UE indicates a conventional APN in order to specify a particular service. In the EPC, each node modifies or interprets the input APN based on the network configuration and formulates appropriate character strings and performs the DNS query. For example, the MME converts ‘IMS’ into ‘IMS.mncROM.mccROM.3gppnetwork.org’ if local break out is possible in his subscription or converts into ‘IMS.mncHOM.mccHOM.3gppnetwork.org’ in order to route to the home IMS.
In the following picture below, the APN that UE indicates is IMS. However, in order to route through the S-GW the ePDG does not use only the APN to resolve the next hop, as this is independent from the service itself. On the other hand, the ePDG uses the APN in case it wants to route directly to the PDN GW.
We believe that this simple mechanism provides high flexibility for routing within the EPC with a common naming scheme. In fact, this routing mechanism is realized with the simple principle that each logical node always performs address resolution for next hop based on the network configuration and this mechanism can be used recursively up to the final node, the PDN GW.

Based on this understanding, we believe that the PDN GW selection should always perform in a node one hop before. This means either in the S-GW, ePDG/AGW or UE(C-MIP). 
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3.  Proposal
NEC proposes the companion pseudo CRs for both TS 23.401 and TS 23.402. These pseudo CRs are made based on the principle described in Section 2.
3.1 Proposal (Pseudo CR to TS 23.401)
=== Proposed update to TS 23.401 ===

4.4.2
MME 

MME functions include:

-
NAS signalling 

-
NAS signalling security

-
Inter CN node signalling for mobility between 3GPP access networks (terminating S3)

-
Idle mode UE Tracking and Reachability (including control and execution of paging retransmission)
-
Roaming (S6a towards home HSS)

-
Authentication

-
Bearer management functions including dedicated bearer establishment.
-
Serving Gateway selection
NOTE:
The Serving GW and the MME may be implemented in one physical node or separated physical nodes.

=== Proposed update to TS 23.401 ===

4.4.3.2
Serving GW

The Serving GW is the gateway which terminates the interface towards E-UTRAN. 

For each UE associated with the EPS, at a given point of time, there is a single Serving GW.

Serving GW functions include:

-
the local Mobility Anchor point for inter-eNodeB handover

-
Mobility anchoring for inter-3GPP mobility (terminating S4 and relaying the traffic between 2G/3G system and PDN GW) 
-
E-UTRAN idle mode downlink packet buffering and initiation of network triggered service request procedure
-
Lawful Interception
-
Packet routing and forwarding
-
PDN Gateway selection
3.2 Proposal (Pseudo CR to TS 23.402)
=== Proposed update to TS 23.402 ===

4.4.3.3
PDN GW

PDN GW functionality is described in TS 23.401 [4]. In addition to the functions described in TS 23.401 [4], the PDN GW functions includes user plane anchor for mobility between 3GPP access and non-3GPP access.

4.4.4
ePDG
The baseline functionality of the ePDG is described in TS 23.234 [5]. In addition to the functions described in TS 23.234 [5], ePDG functions include:

-
Serving Gateway selection
-
PDN Gateway selection
Annex A: APN (Access Point Name)

According to the 3GPP 23.003, the APN is composed of two parts as follows:

· The APN Network Identifier; this defines to which external network the GGSN is connected and optionally a requested service by the MS. This part of the APN is mandatory.

· The APN Operator Identifier; this defines in which PLMN GPRS backbone the GGSN is located. This part of the APN is optional.

While the APN.NI implies a service that an external network can provide (Ex. IMS), the APN.OI indicates the operator’s network that GGSN is located (mnc and mcc combination).

Annex B: W-APN

According to the 3GPP 23.003, the W-APN is composed of two parts as follows:

· The W-APN Network Identifier; this defines to which external network the PDG is connected. 

· The W-APN Operator Identifier; this defines in which PLMN the PDG serving the W-APN is located.

Annex C: Details of sub-domain format
	Sub‑domain Format
	Intended Usage

	<service_id>.mnc<MNC>.mcc<MCC>.3gppnetwork.org
	Domain name that is to be resolvable by network nodes only. This format inherently adds protection to the identified node, in that attempted DNS resolutions instigated directly from end user equipment will fail indefinitely.

	<service_id>.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org
	Domain name that is to be resolvable by UEs and/or network nodes. This format inherently adds global resolution capability, but at the expense of confidentiality of network topology.


Sub‑domain formats for the "3gppnetwork.org" domain and their respective intended usage
Annex D: example how name information is used in each logical node
	Node addressing in EPC (Example. IMS service)

	Access
	To be 
resolved
	Home Route traffic
S-GW in the visited. P-GW in the home.
	Local breakout
S-GW in the visited. P-GW in the visited.
	Direct connect to P-GW
(apply only for S2 variants)

	LTE　
	S-GW
	Local configuration or
SGW. mncROM.mccROM.3gppnetwork.org
Resolved by MME
	Local configuration or
SGW. mncROM.mccROM.3gppnetwork.org
Resolved by MME
	--- Not applicable ---

	
	P-GW
	IMS.mncHOM.mccHOM.3gppnetwork.org
Resolved by S-GW
	IMS.mncROM.mccROM.3gppnetwork.org
Resolved by S-GW
	--- Not applicable ---

	GPRS 
	MME
	MME. mncROM.mccROM.3gppnetwork.org
Resolved by SGSN(REL8)
	MME. mncROM.mccROM.3gppnetwork.org
Resolved by SGSN(REL8)
	--- Not applicable ---

	
	S-GW
	SGW. mncROM.mccROM.3gppnetwork.org
Resolved by SGSN
	SGW. mncROM.mccROM.3gppnetwork.org
Resolved by SGSN
	--- Not applicable ---

	
	P-GW
	IMS.mncHOM.mccHOM.3gppnetwork.org
Resolved by S-GW
	IMS.mncROM.mccROM.3gppnetwork.org
Resolved by S-GW
	--- Not applicable ---

	S2a
(WiMAX)
	AGW
	Local configuration
	Local configuration
	Local configuration

	
	S-GW
	Resolved by AAA proxy server using FQDN provided by UE.
	Resolved by AAA proxy server using FQDN provided by UE.
	--- Not applicable ---

	
	P-GW
	Resolved by AAA server using FQDN provided by UE.
	Resolved by AAA proxy server using FQDN provided by UE.
	Resolved by AAA server using FQDN provided by UE.

	S2b
(I-WLAN)　
	ePDG
in home
	--- Not applicable ---
	--- Not applicable ---
	IMS.mncHOM.mccHOM.pub.3gppnetwork.org
Resolved by I-WLAN UE

	
	ePDG
in visited
	IMS.mncROM.mccROM.pub.3gppnetwork.org
Resolved by I-WLAN UE
	IMS.mncROM.mccROM.pub.3gppnetwork.org
Resolved by I-WLAN UE
	--- Not applicable ---

	
	S-GW
	SGW.mncROM.mccROM.pub.3gppnetwork.org Resolved by ePDG
	SGW.mncROM.mccROM.pub.3gppnetwork.org Resolved by ePDG
	--- Not applicable ---

	
	P-GW
	IMS.mncHOM.mccHOM.3gppnetwork.org
Resolved by S-GW
	IMS.mncROM.mccROM.3gppnetwork.org
Resolved by S-GW
	IMS.mncHOM.mccHOM.3gppnetwork.org
Resolved by ePDG

	S2c
(C-MIP)
	S-GW
	IMS.mncROM.mccROM.pub.3gppnetwork.org or
IMS.mncROM.mccROM.3gppnetwork.org
Resolved by UE
	IMS.mncROM.mccROM.pub.3gppnetwork.org or
IMS.mncROM.mccROM.3gppnetwork.org
Resolved by UE
	--- Not applicable ---

	
	P-GW
	IMS.mncHOM.mccHOM.3gppnetwork.org
Resolved by S-GW
	IMS.mncROM.mccROM.3gppnetwork.org
Resolved by S-GW
	IMS.mncHOM.mccHOM.pub.3gppnetwork.org or
IMS.mncHOM.mccHOM.3gppnetwork.org
Resolved by UE
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