SA WG2 Temporary Document

Page 5
-


3GPP TSG SA WG2 Architecture — S2#51
S2-060643
13 - 17 February 2006

Denver, Colorado, USA

Source:
Ericsson
Title:
Proposal for Converged Roaming Architecture
Document for:
Approval 
Agenda Item:
7.9.2
Work Item / Release:
SAE/Rel-7
Introduction
A few SA2 meetings ago, a converged architecture was approved which applies to non-roaming scenario only.  The roaming aspects of the architecture was left for the future meetings. 

This contribution focuses on the high level roaming aspects of the SAE/LTE architecture, based on the entities agreed for non-roaming architecture.
Assumptions

It is assumed that there is no need for additional entities in order to provide roaming in SAE/LTE environment. Thus the non-roaming diagram is shown here again for reference purposes only:
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Note that current agreed architecture does not address how LCS, Security and Charging architecture would evolve for SAE/LTE. 

In case of Charging, it is assumed that current charging architecture within SA5 (TS 32.240) and the ongoing work in PCC would be applicable for SAE/LTE as well, though adjustments would be needed in regards to entities providing charging.

When considering the roaming architecture, there is a need to identify the key functionalities that shall be provided with the roaming architecture. 

Here are some basic assumptions that will determine the roaming architecture:
1. Home operator’s policies (including subscription and access rights) and agreement with the Visiting Operator will determine the level of access a user may have when roaming outside of the home operator’s domain.
2. There shall be static rules (simple roaming cases) as well as more advanced policies (which may provide users with extended level of services and access when roaming) that could be used for roaming.
3. Scenarios once agreed as described in Annex F that is applicable shall be supported while roaming.
4. In case of advanced roaming agreement (e.g. in addition to what is applied in item 2 above), entity PCRF will be the policy decision point and belongs to the same operator that owns the IP anchor point (Inter AS Anchor).  Either the Home or Visited operator (or both) may have the PCRF entity applying the necessary policies depending on the deployment scenario (e.g. PCEP located at home or in the Visited network, whether local breakout is applied or not etc.).
5. Roaming within 3GPP defined access systems and non-3GPP access system shall be supported when home and visited operator policy allows it.
6. Charging and accounting shall be supported at the same level as today (similar to current basic CS, PS and IMS level charging (as applicable to the SAE architecture without CS domain) , as well as service specific charging like SMS and MMS) , enhancements may be needed in order to support added functionality from SAE/LTE architecture principles (like support for multiaccess, having no support of CS domain).
7. The following roaming scenarios shall be possible (the list has been compiled based on roaming scenarios described in Annex B of TR 23.882):
a) Evolved VPLMN (SAE/LTE) and Pre-SAE/LTE HPLMN (this scenario is included for completeness, but whether such scenario is realistic or not needs to be further determined.)
b) Evolved HPLMN and Pre-SAE/LTE VPLMN

c) Evolved VPLMN and Evolved HPLMN, where IP anchor point is in the HPLMN (Inter AS Anchor) and as such the AF and PCRF is in the HPLMN.  

d) Evolved VPLMN and Evolved HPLMN, where IP anchor point is in the VPLMN (Inter AS Anchor) and AF in the HPLMN (from PCRF entity point of view)

e) Evolved VPLMN and Evolved HPLMN, where IP anchor point is in the VPLMN (Inter AS Anchor) and AF in the VPLMN (from PCRF entity point of view) 
f) Home AF (hAF) communicating with home PCRF and then enforcing policies in the visited PCRF in the VPLMN, note that d) and f) are very similar with different relationship between AF and PCRF in the home and visited networks.
Additional more granular requirements can already be found in the TR 23.882 section 5, as such has not been repeated here again.

It is currently FFS whether PCRF in the VPLMN has any role in scenarios where the PCEF and PCRF at home provide the related policy control and charging functions (see Annex F).
Note that AF are part of the operator’s IP service network, for clarity of the roaming interfaces, the AF entity has been shown explicitly in the architecture diagram.

Proposed Roaming Architecture and reference points

Based on the above assumptions, a simplified roaming architecture can be drawn based on the non-roaming architecture agreed already in the previous meetings. The roaming architecture  proposed below allows for maintaining current roaming models as well as allows for deployment of roaming scenarios as described in previous section (for example, pre-SAE/LTE GGSN at home PLMN). The architecture diagram below does not show all the connection to the pre-SAE/LTE home networks like HSS for reasons of simplicity.  Also the diagram shows additional interfaces compared to agreed non-roaming diagram for easier understanding and clarity.

From the above listed scenarios, it is currently assumed in this proposal that connection between a SAE/LTE VPLMN and pre-SAE/LTE HPLMN (GGSN in this case) does not seem a very realistic deployment scenario and as such has not been taken into account in this diagram.
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S8 : Indicates roaming interface when the IP Anchor point is in the HPLMN 

S9:   Indicates possible roaming interface where dynamic policies may be downloaded for roaming users

S10: Indicates a subset of functionalities of S7 that would be needed for roaming users when policies are enforced in the VPLMN, it also includes policies that are relevant to VPLMN operator only and may be applied for services provided by the VPLMN operator independent of HPLMN.

Depending on how the different alternatives evolve (relationship and functional allocation among MME, UPE and Inter AS Anchor, which are being addressed in different sections of the TR 23.882), the interfaces S8 and S10 would terminate in the appropriate entities within the Visited Evolved Packet Core. 
Note that  SPR (Subscription Profile Repository) is not shown in the current SAE reference architecture, but it is assumed that SPR to PCRF relationship would not be affected due to the SAE architecture.

Proposed text to TR 23.882

It is proposed that we introduce a new section 4.3 for the Converged Roaming architecture and include the following:

***************New Change**********************

4.3
Architecture for the evolved system – roaming case

Figure 4.3-1 depicts the base line high level roaming architecture for the evolved system.

Editor’s note: It is not the finalized architecture model for the evolved system. i.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.  

Editor’s note: The roaming architecture will need to be adjusted as non-roaming architecture stabilises, the open issues listed in section 4.2 is also applicable for this section.

The basic architectural requirements for the roaming architecture are as follows:
1) Home operator’s policies (including subscription and access rights) and agreement with the Visiting Operator will determine the level of access a user may have when roaming outside of the home operator’s domain.
2) There shall be static rules (simple roaming cases) as well as more advanced policies (which may provide users with extended level of services and access when roaming) that could be used for roaming.  Note that roaming as deployed in the pre-SAE/LTE GPRS networks shall be maintained without PCRF entities.
3) Scenarios once agreed as described in Annex F that is applicable shall be supported while roaming.
4) In case of advanced roaming agreement (e.g. in addition to what is applied in item 2 above), entity PCRF will be the policy decision point and belongs to the same operator that owns the IP anchor point (Inter AS Anchor).  Either the Home or Visited operator (or both) may have the PCRF entity applying the necessary policies depending on the deployment scenario (e.g. PCEP located at home or in the Visited network, whether local breakout is applied or not etc.).
5) Roaming within 3GPP defined access systems and non-3GPP access system shall be supported when home and visited operator policy allows it.
6) Charging and accounting shall be supported at the same level as today (similar to current basic CS, PS and IMS level charging (as applicable to the SAE architecture without CS domain), as well as service specific charging like SMS and MMS) , enhancements may be needed in order to support added functionality from SAE/LTE architecture principles (like support for multiaccess, having no support of CS domain).
7) The following roaming scenarios shall be possible (the list has been compiled based on roaming scenarios described in Annex B of TR 23.882):
a) Evolved VPLMN (SAE/LTE) and Pre-SAE/LTE HPLMN (does not include GGSN at home).
b) Evolved HPLMN and Pre-SAE/LTE VPLMN

c) Evolved VPLMN and Evolved HPLMN, where IP anchor point is in the HPLMN and as such the AF and PCRF is in the HPLMN.
d) Evolved VPLMN and Evolved HPLMN, where IP anchor point is in the VPLMN and AF in the HPLMN (from PCRF entity point of view)

e) Evolved VPLMN and Evolved HPLMN, where IP anchor point is in the VPLMN and AF in the VPLMN (from PCRF entity point of view) 

It is currently FFS whether PCRF in the VPLMN has any role in scenarios where the PCEF and PCRF at home provides the related policy control and charging functions (see Annex F).
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Figure 4.3-1. Logical high level roaming architecture for the evolved system
S8 : Indicates roaming interface when the IP Anchor point is in the HPLMN 

S9:   Indicates possible roaming interface where dynamic policies may be downloaded for roaming users

S10: Indicates a subset of functionalities of S7 that would be needed for roaming users when policies are enforced in the VPLMN, it also includes policies that are relevant to VPLMN operator only and may be applied for services provided by the VPLMN operator independent of HPLMN.

Note that when the SAE/LTE VPLMN is connected to a pre SAE/LTE Home network, then it is connecting to the databases such as HSS and other functional elements from Home network.  Whether a SAE/LTE VPLMN network shall be connected to a pre SAE/LTE GGSN needs to be further studied with the migration aspects. For simplicity of the architecture diagram, these interfaces and functional elements have not been included in Figure 4.3-1.

Note that AF are part of the operator’s IP service network, for clarity of the roaming interfaces, the AF entity has been shown explicitly in the architecture diagram.

Note that SPR (Subscription Profile Repository) is not shown in the current SAE reference architecture, but it is assumed that SPR to PCRF relationship would not be affected due to the SAE architecture.
***************End Change**********************
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