SA WG2 Temporary Document

Page 2
-


3GPP TSG SA WG2 Architecture — S2#53
S2-062295
26 - 30 June 2006

Lisbon, Portugal
Source:
Siemens, Ericsson
Title:
Evaluations on S5 and S8
Document for:
Discussion and Decision
Agenda Item:
7.5.1.2
Work Item / Release:
SAE / Rel-7
1
Introduction

Working assumptions established for S3 and S4 determine the 3GPP access part of the SAE architecture to certain extent. Open remains the functionality of S5 and S8 that are needed to describe the whole path above RAN from MME/UPE to SGi and thereby the end-to-end SAE bearer service with related PCC support.

This paper evaluates a number of scenarios to derive characteristics expected from S5 and S8.

The scenarios include:

· Inter MME/UPE mobility

· SAE Roaming

· Roaming with pre-SAE hPLMN
· Roaming in pre-SAE vPLMN
· Migration possibilities
· Different PDN/APN configurations
The required characteristics are derived from the discussed scenarios and a proposal is made for S5 and S8.

Note 1: In this document the MME and UPE is shown as one entity. Whether to split the MME and UPE is a separate discussion and does not impact the principles of the conclusion.

Note 2: In this document it is also assumed that the IP address assignment is performed by the node that terminates the Gi/SGi reference point.
2 Evaluations
2.1 Inter MME/UPE mobility
This scenario describes an MME/UPE change. The figure shows a change at S5a where S5a enables intra LTE mobility, e.g. in case there is no direct inter eNB mobility. This could be, for example, when a handover between two PLMNs is intended as shown in the figure. But, the same scenario may apply to cases when UE movement requires a change to a topologically better suited MME/UPE, e.g. when there is no full mesh between all NBs and MME/UPEs. And also maintenance operations might require moving UEs to another MME/UPE although this is preferable done when the UE is not active.  

As it can be seen form the figure S5a also enables mobility with 2G/3G where S4 describes the other mobility leg. As it is intra 3GPP mobility and to limit complexity it seems useful if S5a becomes compatible with S4. For the same reasons it seems useful that S3* becomes functionally compatible with S3, to prepare active mode mobility and provide idle mode mobility.

With regard to signalling load it seems advantages that inter MME/UPE mobility is provided by S5b instead by S5a to change also the 3GPP anchor, which seems of special interest in inter-PLMN handover scenarios as shown in the figure. Changing the 3GPP anchor at MME/UPE change seems also useful to enable limiting idle mode signalling. This would a reason for collocating MME/UPE and 3GPP anchor. However this needs to be solved with the key issue “limiting idle mode signalling”. It shows also that S5a and S5b are functionally compatible. The final grouping of entities may omit one of the two reference points.
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2.2 SAE Roaming
In case of roaming with “hGGSN” and with vPLMN as well as hPLMN supporting the SAE architecture it is assumed that the IASA from the non-roaming architecture splits into the two anchors 3GPP Anchor (in vPLMN) and SAE anchor (in hPLMN). Therefore S5b becomes equivalent to the S8 roaming reference point.
The main aim of the “hGGSN” roaming model is enabling PCC by the hPLMN and avoiding the need for negotiating or transferring PCC rules to the vPLMN and enforcing hPLMN PCC rules by the vPLMN. To enable PCC by the hPLMN SAE anchor it seems necessary that S5b/S8 should be functionally compatible with S4 and S5a, i.e. that s5b/S8 transfer user traffic and related information as required for performing PCC in the hPLMN SAE anchor.
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2.3 Roaming with pre-SAE hPLMN
In a pre-SAE hPLMN  a GGSN provides the Gi and related PCC functionality. To enable such roaming scenarios S5b/S8 should be equivalent to the Gp roaming reference point, which would limit interoperation effort especially for the non-SAE PLMN. This scenario enables roaming in an SAE vPLMN with PCC by a pre-SAE hPLMN. Depending on the supported 3GPP release of the hPLMN there might be service limitations, e.g. on number and/or characteristics of PDP contexts. Full interoperation might be expected with a Rel-7 hPLMN.

[image: image3.wmf] 

S

5b

 

=S8

 

Evolved Packet C

ore

 

IASA

 

S

5a

 

3GPP 

A

nchor

 

S4

 

Gi

 

HSS

 

GPRS Core

 

S7

 

S6

 

vPLMN

 

hPLMN

 

SGSN

 

G

GSN

 

Evolved 

RAN

 

S1

 

Op.

 

IP 

 

Serv. 

 

(IMS, 

 

PSS, 

 

etc…)

 

Rx+

 

GERAN

 

UTRAN

 

Gb

 

Iu

 

S3

 

MME

 

UPE

 

PCRF

 


2.4 Roaming in pre-SAE vPLMN
For an SAE operator it might be interesting to enable roaming with a pre-SAE vPLMN, e.g. to enlarge its coverage by national roaming with a UMTS network. In such a scenario the SAE anchor needs to satisfy S4 and has to receive user traffic related information for PCC in hPLMN also via S4. To enable such roaming scenarios S4 should be equivalent to the S5b/S8 roaming reference points, which would limit interoperation effort especially for the non-SAE PLMN. This scenario enables roaming in a pre-SAE vPLMN with PCC by a SAE hPLMN. Depending on the supported 3GPP release of the vPLMN there might be service limitations, e.g. on number and/or characteristics of dedicated bearers. Full interoperation might be expected with a Rel-7 vPLMN.

[image: image4.wmf] 

 S

4

 

SAE 

A

nchor

 

SGi

 

HSS

 

GPRS Core

 

S7

 

S6

 

vPLMN

 

hPLMN

 

Op.

 

IP 

 

Serv. 

 

(IMS, 

 

PSS, 

 

etc…)

 

SGSN

 

UTRAN

 

GERAN

 

Iu

 

Gb

 

Rx+

 

PCRF

 


2.5 Potential migration scenarios
Two potential migrations scenarios are shown below. The first scenario reduces SAE functionality to that set of functions needed to be added to a deployed UMTS network to enable LTE/SAE access. In this scenario a GGSN serves as IASA, which enables usage of deployed Gi (APN) and PCC configurations. In addition the GGSN provides the 3GPP anchor functionality. The characteristics of provided dedicated bearers may depend on the release of the GGSN (and SGSN). Full interoperation might be expected with Rel-7 GSNs.
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The second scenario provides more SAE functionality than the first migration scenario. A 3GPP anchor is provided independent from GGSN and may enable functionality of limiting idle mode signalling or anchoring inter 3GPP mobility in vPLMN for roaming users. In this scenario the GGSN is also a 3GPP anchor for changes of MME/UPE (changed together with 3GPP anchor as discussed in 2.1). Also in this scenario the GGSN serves as IASA and enables usage of deployed Gi (APN) and PCC configurations. The 3GPP anchor functionality may be combined with MME/UPE and enables the functionality of “limited idle state signalling”. The characteristics of provided dedicated bearers may depend on the release of the GGSN (and SGSN). Full interoperation might be expected with Rel-7 GSNs.
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Both migration scenarios identify a need for S5a/S5b (and S8 in case of roaming) being compatible with Gn (Gp) reference point functionality.

2.6 Different PDN/APN configurations
A network may deploy a number of SAE Anchors (gateways to PDNs), e.g. as the load has to be distributed or to configure certain topologies for the traffic. In case a network supports many APNs it is likely that not every SAE anchors is also gateway to every PDN. For example, it might be inefficient to configure PDN connectivity for smaller corporate PDNs to every SAE anchor. In this case it is useful to use S5b (or S5a) as interfaces to PDN gateways. This identifies advantages for S4 and S5b (or S5a) becoming compatible. It extends to S8 for the case of such differentiated PDN connectivity in case of roaming.
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It seems feasible to combine this scenario with above migration scenarios. In such a combined scenario GGSNs may provide PDN connectivity for APNs whose traffic capacity is not exceeded by the introduction of LTE/SAE access. For the other APNs SAE anchors provide the PDN connectivity.
2.7 Summery of scenarios 
The figure below shows all different possibilities of above scenarios in one figure. A 3GPP anchor is unlikely an network entity on its own, especially to avoid too many user plane entities on the path for a roaming UE. An (MME/)UPE is preferentially combined with a 3GPP anchor to anchor inter3GPP mobility locally (in vPLMN) and potentially to provide functions for limiting idle mode signalling. An SAE anchor is combined with a 3GPP anchor to anchor inter (MME/)UPE mobility and to enable pre-SAE-interoperation and migration scenarios. The figure shows that S4 and S5 are functionally equivalent and S4/S5 become S8 in case of roaming with home.
The non roaming figure would combine the SAE anchor with one of the MME/UPEs.
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3 Conclusion / Proposal
The scenarios identify similar characteristics for the different variants of S5 and for S8. It is also advantageous that S5/S8 become equivalent to S4 to avoid different mechanisms/functions for the 3GPP anchor(s). All described scenarios take advantage from S4, S5 and S8 being functionally equivalent. This provides required flexibility for the different inter3GPP, roaming, pre-SAE-interoperation and migration scenarios with a reasonable set of functionality thereby avoiding complexity that may be caused by different functionalities for different scenarios.

S5 and S8 becoming equivalent to S4 enable PCC support by all involved 3GPP entities from RAN to PCEF on SAE anchor (or GGSN, respectively).

In addition it can be derived from inter3GPP scenarios that it is advantageous for the reference point between two MME/UPEs becoming functionally compatible with S3. Thereby inter MME/UPE and SAE-2G/3G handover are becoming functionally comparable, which limits complexity of the overall system.

If agreed it’s proposed to document the conclusions in TR 23.882.
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