SA WG2 Temporary Document

Page 1
-


3GPP TSG SA WG2 Architecture — S2#57
S2-071904
23 - 27 April 2007

Beijing, People’s Republic of China

Source:
NTT DoCoMo
Title:
SAE Gateway Selection Rules and Functions
Document for:
Approval
Agenda Item:
8.1.1
Work Item / Release:
Rel 8
1. Introduction
This contribution clarifies the SAE GW information that need to be provided to the nodes such as SGSN, MME, and identify the criteria to select Serving and PDN SAE GWs. For the PDN SAE GW selection mechanism, two solutions are evaluated from the functional split viewpoints, and it is concluded that the Serving SAE GW shall select the PDN SAE GW.

The conclusion proposes the text modification in the TS23.401.
2. SAE GW Information for SAE Entities
The figure 1 shows the roaming scenario where non3GPP access accommodated by serving SAE GW in the vPLMN. Note that the following figure 1 and 2 does not depict the all S2a/b/c for simplicity and explanation purpose, but the same argument can be applicable for all scenarios.
.[image: image1.emf]MME

S-SAE

GW

SGSN

eNodeB

ePDG

P-SAE

GW

3G RAN

non3GPP

APs

vPLMN

hPLMN

Group B

Group A

S8

S4

S1-U

S11

S1-MME

S2b


Figure 1. Roaming Architecture (S2 Terminated at vPLMN)
From the figure 1, it is observed what entity needs to know which SAE GW information. At the initial attach phase, the entity in the Group A (Serving SAE GW) needs to know the PDN SAE GW information to setup the path over the S8. On the other hand, the entities in the Group B (SGSN, MME and ePDG) should be possible for the SGSN, eNodeB and ePDG to obtain serving SAE GW information to establish the path toward Serving SAE GW.

When UE moves to different access systems, it is important for the entities of Group B to be able to select the same serving SAE GW information in order to localize the mobility within the vPLMN and minimize the complexity of handover procedure. 
The figure 2 below shows the non-roaming scenario together with the S2 roaming of S2 directly connecting to the PDN SAE GW in the hPLMN. 
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Figure 2. Non-Roaming Architecture and Roaming Architecture of S2 direct connection
From the figure 2, at the initial attach phase, the entities of Group C (Serving SAE GW and ePDG) needs to know the PDN SAE GW information to setup the path toward the PDN SAE GW, while the entities in the Group D (SGSN and MME) should be possible to obtain serving SAE GW information.
Considering the inter access system handover scenario, as discussed above, it is important function that the entities of Group C and Group D can share and select the same PDN SAE Gateway and Serving SAE GW, respectively.
The table 1 shows the list of the SAE GW information that shall be provided at the initial attach phase and be possible to share among the entities in the same group.
Table 1. List of the SAE GW Information for each Entities
	
	
	SGSN
	MME
	ePDG
	Serving SAE GW

	Roaming
	Group A
	--
	--
	--
	PDN SAE GW

	
	Group B
	Serving SAE GW
	--

	Non-Roaming
	Group C*
	
	
	PDN SAE GW

	
	Group D
	Serving SAE GW
	--
	--


* includes roaming scenario with S2 IF
From this analysis, following fundamentals are identified.
· SGSN needs Serving SAE GW information

· MME needs Serving SAE GW information

· ePDG needs Serving SAE GW or PDN SAE GW information depending on the access scenario, i.e. roaming or non-roaming

· Serving SAE GW needs PDN SAE GW information

In addition, following SAE GW Selection functionality shall be achieve in the SAE core network

· For the inter access system handover, SGSN, MME shall use the same Serving SAE GW. Only in the roaming scenario, it shall be also possible for the ePDG to use the same Serving SAE GW
· For the inter access system handover in the non-roaming scenario, ePDG and Serving SAE GW shall use the same PDN SAE GW

3. SAE GW Selection Function
Serving SAE GW Selection Rules
In the serving SAE GW selection, it is necessary functionality that the operator can select the serving SAE GW based on their local policy, e.g. load balancing or network configuration rules, and not by connecting PDN. In the roaming scenario, it shall be possible for the visited operator to apply its local policy. This means, in principle, serving SAE GW selection is independent from the APN information, and any local policy and/or selection mechanism shall be applicable.

Note that even if Serving SAE GW and PDN SAE GW is configured in one box, the APN shall not be used for PDN SAE gateway resolution.
Once the serving SAE GW is allocated, the same serving SAE GW shall be used by SGSN, MME and ePDG (only in the roaming scenario) as described in the previous section.

PDN SAE GW Selection Rules
In the PDN SAE GW selection, the APN information shall be used to determine the PDN to connect. This is necessary in case that all the PDN SAE GWs in the network cannot connect all the PDNs for configuration optimization, for instance.

In the roaming scenario, it shall be also possible that the local policy of the home operator, such as load balancing or network configuration rules, can be applicable in choosing the PDN SAE GW. For this reason, an entity in the vPLMN needs to query hPLMN, e.g. DNS, about the PDN SAE GW that the serving SAE GW to connect
In the non-roaming scenario, the same PDN SAE GW shall be used by Serving SAE GW and ePDG once the PDN SAE GW is allocated,

4. Entity to select the PDN SAE GW
In case of the roaming scenario, the vPLMN entity to query the PDN SAE GW by the APN information could be either of the Serving SAE GW (Group A) or MME/SGSN/ePDG (Group B) in the table 1. 
· Alternative 1 (Resolution by Serving SAE GW (Group A))

The serving SAE GW resolves PDN SAE GW based on the APN information provided by the path establishment message from SGSN, MME and ePDG to the serving SAE GW.

· Alternative 2 (Resolution by MME/SGSN/ePDG (Group B))

Depending on the accessing RAT, either of SGSN, MME or ePDG sends query to the hPLMN to resolve the PDN SAE GW. The result is forwarded to the serving SAE GW by the path establishment message.
In the evaluation, following two aspects need to be considered.

· Minimize the difference among attach and handover procedure

The PDN SAE GW selection is only required at initial attach phase. In case of Alternative 1, MME/SGSN/ePDG only resolve the serving SAE GW at any time, while the serving SAE GW resolves PDN SAE GW only when there is no path for the given UE and APN established. On the other hand, Alternative2 requires both PDN SAE GW and Serving SAE GW resolution at every time as the MME/SGSN/ePDG may not be aware if the S8 path exists.

Thus, splitting the function of serving and PDN SAE GW resolutions into the different entities, i.e. alternative 1, can achieve meet this criterion. 
· Minimize the impact on the legacy systems
In the alternative 2, SGSN needs to have the new functionality in order for providing the PDN SAE GW information, e.g. IP address, in the GTP-C message over the S4 IF. The alternative 1 does not need modification on GTP-C as the create PDP context request can provide APN that can be used by the Serving SAE GW to resolve the PDN SAE GW.
For these analyses, PDN SAE GW selection at initial attach phase shall be the function of Serving SAE GW.
In the non-roaming scenario depicted in figure2, this functional split can be applicable to PDN SAE GW selection; Serving SAE GW or ePDG selects the PDN SAE GW at the initial attach phase. For PDN SAE GW selection function in the ePDG, some other mechanism such as PLMN selection would be required as it can connect both PDN SAE GW and Serving SAE GW. This is FFS.

5. Conclusion

It is proposed to agree on the above discussion and following modification to TS23.401..
First Change of TS 23.401
4.3.X SAE Gateway selection

4.3.X.1 Serving SAE Gateway selection function 

At the initial attach, Serving SAE Gateway is selected based on the operator policy such as load balancing or network configuration. In case of inter RAT handover including inter 3GPP-non3GPP mobility, the same serving SAE GW is selected.
4.3.X.2 PDN SAE Gateway selection function

The PDN SAE Gateway is selected by the Serving SAE GW based on the Access Point Name (APN) derived from subscription and service information fetched from HSS or APN information received from UE. 
Second Change of 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

· Roaming (S6 towards home HSS)

· Authentication

· Serving SAE Gateway selection
 Third Change of TS 23.401
4.4.3.2
Serving SAE GW

The serving SAE GW is the SAE gateway which terminates the interface towards EUTRAN. 

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

Serving SAE 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 SAE GW)

-
Lawful Interception
-
Packet routing and forwarding
-
PDN SAE Gateway selection
End of changes to TS 23.401
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