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Abstract


This contribution provides information regarding recent outcomes of discussions in TISPAN#4 and provides (within the attached zip file) the latest drafts of documents related to existing work items in TISPAN which are believed to be relevant to the discussion of TR-RACS.

1. Introduction

The WG3 meeting report (see FGNGN-MR-0003R1) from the July 19th – 23rd Focus Group meeting in Geneva noted the following agreements with respect to the Lucent proposal (FGNGN-ID-00057) that a place is needed within WG3 to study the Resource and Admission Control Subsystem (RACS) subsystem from TISPAN.

“Proposals 1-3 were accepted. It was noted that the deliverable is a stage-2 document (provisionally named TR-racs) and the term “short term” corresponds to the timeframe of Release 1. Regarding Proposal 4, the meeting agreed that flow-based charging should be part of the RACS work and the related functionality from 3GPP should be reused to the extent possible.”

During a joint session with WG4 the meeting report notes:

“Regarding reducing the overlaps among certain deliverables or documents, the meeting agreed to the following plan going forward:

· TRQ.IPQoS.sig.cs1 stays on the same course
· TR-e2eqos.1 incorporates generic requirements from TRQ.IPQoS.sig.cs1
· TR-e2eqos.2 is to be re-scoped to cover the functional description and information flows for RACS (supporting the control of QoS, firewall, NAT, gate etc.) and be renamed accordingly (i.e., TR-racs)

It was also noted that there should be relationship between TR-racs and TRQ.IPQoS.sig.cs1 and the relationship is for further study. In addition, it was noted that TRQ.NCAP2 has identified a set of gate control requirements and is suitable for input to TR-racs. Lack of time, the meeting agreed to defer detailed discussions of TRQ.NCAP2 to the next meeting.”

Following on from these decisions at FG#2, this contribution provides WG3 of the FG with information on documents from TISPAN which are believed to be relevant to the work on TR-RACS.

2. Outcomes from TISPAN#4 with respect to RACS work

TISPAN met for its 4th plenary session on 13th-17th September in Sophia Antipolis, France.  During this meeting a number of documents were considered with respect to RACS.  From the WG2 (Architecture) group meeting report (04TD022), the following observations and conclusions are stated with respect to RACS related contributions:

4.3
Resource and Admission Control Subsystem 
QoS

TD 171: 
Scenario overview
Presentation of results from the ITU-T SG 11 meeting in Shenzen in the shape of a set of QoS scenarios. It was decided in the NGN session that QoS signalling in the core network is not subject of NGN release 1. However, actions taken by the ITU-T and 3GPP SA2 in the future should be taken into consideration in order to insure consistency.

TD 172:

ITU-T TRQ.IPQoS.sig.cs1 
The current state of the ITU-T document on signalling requirements for IP-QoS. The document was briefly presented and is due for discussion in WG 5.

TD 168r1:
Requirements for RACS
Information proposed for inclusion in the RACS work-item, WI 2020. It should be clarified whether the entity marked “RACS” in this contribution is in fact identical with the PDF (policy decision function), and thus does not refer to the full extent of the RACS subsystem.

TD 169r1: 
QoS request initiation and negotiation scenarios
Several scenarios originating from a CPE connected to an NGN network. The inclusion of those scenarios depends on the scoping of release 1. It was noted that the function of the RACS as arbitrator for resource negotiation between service control and transport is a very important feature.

TD 170r1:
Proposal for RACS functional architecture
Proposal for inclusion in WI 2020. It was noted that the statement “interfaces between multimedia subsystems and RACS shall be identical to GQ” (section 2.2) is incorrect as it stands. 

TD 173:

New WI proposal bearer control requirements.
The scope of this proposal has to be sharpened, and the position within the release structure determined.

TD 193:

New WI proposal on QoS architecture framework
This is a proposal to introduce a release independent work-item, which is therefore distinct from WI 2020. As the source of this document is the ITU-T NGN Focus Group, there is a strong relationship to Y.e2e-QoS. The document should be discussed within WG 5, and then it should be decided whether a separate work-item is warranted or whether this information can be included in existing work-items.

TD 147: 
RACS Architecture
Proposal of modifications for WI 2020. There were several comments on Figure 3 (showing the RACS decomposition in TISPAN). There was substantial debate on the functional entities and their relationships, in particular with regard to IMS and the Access. 

TD 123:

Policy Control updates to release independent requirements 
Input to the release independent requirements WI 1017. Some portions of this document could also become part of the release-independent framework architecture, WI 2018. It was noted that focussing on a path-decoupled mechanism based on SIP may limit the scope of release 1 with respect to interconnection to some enterprise networks.

TD 148:

xDSL-specific RACS architecture
It is proposed to place this text in an annexe to WI 2020, so that it can be extracted at a later release if access technology specific documents are drawn up.

TD 167:

Resource and Admission Control
A model for RACS as discussed in the ITU-T NGN Focus Group. Much of this overlaps with previous contributions.

Conclusions:

· TD 123: Requirements to be incorporated into WI 1017, architectural parts to be incorporated into WI 2018. The latter should be done at the planned interim meeting before TISPAN #4bis. 

· TD 147: The document should be used as basis for a first draft of the work-item, taking into account the comments made. It is anticipated to share this new draft on the mailing list well before TISPAN #4bis.

· TD 148: To be incorporated into a WI 2020 annexe.

· TD 167, TD 168r1, TD 170r1: It is proposed that the WI 2020 rapporteur extracts the material within release 1 scope of RACS and discuss controversial points on the mailing list. 

· TD 171: For TISPAN release 1, the design of a network-to-network protocol between RACS instances is out of scope of any current work-item. After investigation by WG 5, the architectural implications should be investigated in the framework architecture (WI 2018).

· TD 173: An update of this WI proposal will be presented on Thursday.

· TD 169r1, TD 193: Discussed in WG 5 and reviewed on Thursday.

3 Structure of RACS work in TISPAN and related documents

From section 2 it can be seen that within TISPAN there are 3 work items which are the basis for the studies of RACS.  These work items are:

WI01017 – TISPAN NGN-release independent NGN requirements
WI02018 - TISPAN; NGN Architecture Framework (Note: This is a “release independent document”)

WI02020 - TISPAN; NGN Release 1: Functional Architecture; Resource and Admission Control Sub-system (RACS)

From the extract of the WG2 meeting report it can be seen that content agreed to be incorporated into these work items is located in TISPAN documents 04TD123, 04TD147 (subject to taking into account comments made during the meeting) and 04TD148.   To aide the work of the FG on NGN in defining TR-RACS, these documents are provided for information in the attached zip file.
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4. Gaps in FG work on RACS

As identified within section 1 of this paper, the meeting report of WG3 for FG#2 highlighted that a new “stage 2” deliverable in support of RACS was necessary.  It was further acknowledged that this new deliverable would be formed from a re-scoped TR.e2eqos.2 to “cover the functional description and information flows for RACS (supporting the control of QoS, firewall, NAT, gate etc.)”. 

Given these outcomes however it appears that there is still not a home for the “release independent”/Stage 1 requirements for RACS and the subsequent work (within an appropriate release independent architectural requirements work item) to identify release 1 requirements based upon expected release 1 scenarios.  

5. Proposal

It is proposed that the meeting considers the documentation structure in support of TR-RACS and ensures that sufficient scope is available for recording “stage 1” related information.  Furthermore it is proposed that TR-RACS is developed in line with the release independent requirements and architectural work that has been progressing within TISPAN.
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1. Introduction




This contribution proposes modifications of the Tispan NGN release1 definition (TR00001) and new text for the resource and admission control subsystem architecture in ES2021.




2. Proposal for text




3 Definitions, symbols and abbreviations




3.1 Definitions




For the purposes of the present document, the following terms and definitions apply:



Editor’s note:  These definitions need to be captured in and aligned with definitions developed in the terminology.



Access Network: Comprises of the functional elements that enables communication between a terminal and the core network (ETSI TR 101 338).



Bearer Service: the service provided by the PS Domain to Tispan NGN Teleservices to deliver IP datagrams. 



Core Network: Portion of the delivery system composed of networks, systems equipment and infrastructures, connecting the service providers to the access network (see also backbone network) ITU-T Recommendation Y.101 (ETSI TR 101 287).




Application Function: The Application Function (AF) is an element offering applications the control of IP bearer resources when required. The AF is capable of communicating with the PDF to transfer dynamic QoS-related service information.




TISPAN access networks: set of access networks supported by TISPAN, it includes IP-CAN as defined by 3GPP xDSL, Cable, WLAN.




IP-CAN: as defined by 3GPP.




xDSL type of access: set of network accesses supported by TISPAN that have their resources controled by RACS.  



Teleservice: the service provided to the end user by means of the Tipsan Bearer Service and possibly other capabilities.



DiffServ: DiffServ networks classify packets into one of a small number of aggregated flows or "classes", based on the DiffServ codepoint (DSCP) in the packet's IP header.



3.2 Abbreviations




For the purposes of the present document, the following abbreviations apply:




A-BGF  
Access Border Gate Function




AF – Application Function




ASP – Application Service Provider




BRAS – Broadband Remote Access Server



CDCF - Customer Device Control Function



CPE – Customer Premises Equipment (ie. (routed) modem, residential gateway, integrated access device)




DSL – Digital Subscriber Line




HG - Home Gateway



I-BGF - Internetwork Border Gate Function



IP-CAN – IP Connectivity Access Network




NASS – Network Attachment Sub-System




NGN – Next Generation Network








PDF – Policy Decision Function




RACS – Resource and Admission Control Sub-System




SAC - Session Admission Control



SBP - Service Based Policy Control



SPDF - Service Policy Decision Function



4  Functional Overview of RACS




The functional architecture of the RACS, for TISPAN NGN Release 1 is developed in this document in line with TISPAN Release R1 Requirements enumerated in [DTR/TISPAN-01016-NGN]. :




Editor’s note: The following highlighted text should be replaced by a paragraph giving a high level overview of the RACS subsystem functionality.. Any requirements should be contributed to a relevant R1 requirements document.



1. RACS is the responsible subsystem for the QoS resource reservation, admission control service based local policy, network policy control and gate control   




2. RACS shall provide its services to the different subsystems as defined in Tispan NGN in [DES/TISPAN-02007-eNGN].



3. In this release, RACS controls resources in access networks supported by TISPAN in accordance with access network capabilities. 




4. RACS shall hold a logical view of the different segments that comprise the TISPAN xDSL type of access networks. As one example, for xDSL access, this must include at least the last-mile and the aggregation network. RACS sets the bearer/transport function with network-level attributes that match to the service (Bandwidth, QoS, etc)




5. RACS shall provide a mechanism to Application Functions to reserve resources in the access network. RACS reserves resources on behalf of AFs.



6. RACS shall offer services to Application Functions (AFs) that may reside in different administrative domains.



7. As the interface between AF and RACS can be inter-operator, the RACS shall be able to authenticate and authorise the AF.



8. RACS shall support QoS requests for uni- and bi-directional, symmetric and asymmetric, unicast and multicast, up- and downstream traffic.




9. RACS shall notify AF in case of the resource previously allocated is forced relinquished. This may be triggered by an administrative decision or a faulty condition.




10. RACS shall support requests from Application Functions to modify the parameters of their existing reserved resource. This case may result in a new admission control step and/or installing new policies.




11. RACS shall provide feedback messages to the AF either approving or rejecting the QoS reservation, commit or modify requests.




12. RACS shall be able to export charging information and session metrics.




13. RACS shall support Push and Pull mechanisms for service based and network policy control depending on the type of the access network. 




14. . RACS is aware of the session in terms of bearer flows and its defined media components




15. TISPAN access network is responsible for policy enforcement. The RACS assumes that police enforcement shall assure that the associated user traffic remains in accordance with the policy decision. 



16. The AF shall be able to signal priorities for QoS requests to the RACS. RACS must be able to react on such prioritisation request from an AF by modifying allocated resources. 







4.1 Functionality   of RACS in TISPAN NGN



The present document describes the functional architecture for the Resource and Admission Control Sub-System (RACS) in TISPAN_NGN Release 1. RACS is the Tispan NGN subsystem, responsible for elements of policy control, resource reservation and admission control.  RACS also includes support for Network Address Translator (NAT) and Firewall (FW) traversal .




RACS provides to applications a mechanism to request and reserve resources from the access network. To achieve this, real-time multi-media services (VoIP, Videoconferencing, Video on Demand, on-line gaming) must be capable of triggering the QoS resource reservation, admission control and policy control capabilities of the network, which implies that appropriate interfaces must be defined between the application layer and the network layer of the multi-service bearer architecture. RACS provides the means for an operator to enforce admission control and set the respective bearer service policies. It provides the means for value-added services to obtain network resources that are necessary to offer services to the end-user.




The position of RACS in the overall TISPAN architecture is shown below:
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Figure 1 - TISPAN NGN Overview - Positioning RACS




Basically, RACS offers the following functionality:




· Admission Control: RACS implements Admission Control to the access and aggregation segment of the network. One can imagine various types of admission control going from a strict admission control where any overbooking is to be prevented, to admission control that allows for a certain degree of over subscription or even a trivial admission control (when the authorization step is considered sufficient to grant access to the service).




· Service Based Local Policy Control: The RACS authorises QoS resources and defines the polices that are enforced by the  bearer service network elements in the Access Network. 




· 



· NAT Traversal: RACS controls the traversal of  far end (remote) NAT.



· NAT/Firewall control: RACS controls near-end NAT at the borders of  the Tispan NGN core network.



RACS  offers services to Application Functions (AF) that may reside in different administrative domains. 



RACS performs QoS resource reservation, admission control and policy control for the IP-Connectivity Access Network (IP-CAN) bearer service in order to provide QoS and network capabilities for Tispan NGN Teleservices. RACS performs these functions on a per session basis, similar to the 3GPP IMS for 3GPP access. Resource, policy and admission control for the IP core network, external transport networks and customer network are not defined in Release 1 RACS.




The bearer service level and bearer service QoS classes provided by the Tispan bearer service should be defined based on ITU-T Y.1541 “IP Network QoS classes” and 3GPP TS 23.107 “UMTS QoS classes” and are FFS.




Editor’s note:  Should the definition of the QoS classes be described in this document or elsewhere?



5 RACS Architecture



5.1 QoS Management Functions in Fixed Access Networks




In order to define RACS architecture it is necessary to identify the possible QoS management functions in the fixed access networks.  Those functions can be categorised according to QoS control capabilities and business models. An abstraction is made here of the possible business models in the fixed environment. 




To ensure QoS aware NGN service delivery, the following two architectures for dynamic QoS control are considered for RACS:




· Guaranteed QoS - service delivery with absolute bounds on some or all of the QoS parameters, such as throughput, latency, jitter and loss. This is achieved by performing admission control and enforcement of admission control decisions in the access network, via throughput control and traffic policing (Error! Reference source not found.).



· Relative QoS - the relative QoS model implies traffic class differentiation (DiffServ) by means of separate queues dedicated to particular IP traffic classes and by performing priority scheduling between these queues in the IP edge of the access network (Error! Reference source not found.). The IP QoS profile defining the DiffServ QoS parameters is dynamically updated in the IP edge at request of the Tispan NGN. 




Support of QoS unaware (‘Best Effort’) networks as well as support of networks that have statically provisioned QoS differentiation (DiffServ) in the IP edge is not considered for RACS. 
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Error! Reference source not found.



The architecture here proposed supports both QoS control architectures – guaranteed and relative – allowing the access provider to select the most suitable QoS architecture for their needs. 




 Additionally, when QoS differentiation is used (relative QoS), DiffServ marking/remarking shall be performed at the IP edge, compliant with the DiffServ Edge functionality defined in IETF specifications for Differentiated Services [IETF RFC2475]. DiffServ marking may be performed by the HG for uplink traffic, depending on whether the network operator controls the HG in the customer premises network (e.g. NGN@Home).




For guaranteed QoS control, enforcement of QoS admission control decisions (throughput control and traffic policing) shall be performed in the IP edge and may be performed in the HG.




5.2 RACS High Level Architecture




Figure 2presents the network elements that interact with RACS and the respective interfaces. The figure is an example of RACS inter working with a DSL access network. The role of the RACS is similar for non DSL access networks (e.g. enterprise access). [image: image2.wmf]AFs
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Figure 2 - RACS high level architecture



In figure2, the Edge Router is an IP aware device in IP CAN capable to enforce policies required by the RACS. Example of such a device is BAS, Access Router, and DSLAM with IP capabilities. An examples of the access node in figure2 is the DSL access multiplexer. 




RACS supports requests for usage of resources coming from Application Functions that may be located into different Administrative Domains and/or different TISPAN Subsystems (e.g. Content Delivery Sub-System).  The interface between AF and RACS is based on 3GPP specifications for Policy and Gate Control. 







 Figure 3 presents how RACS functions are mapped in TISPAN NGN network.
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                                                 Figure 3 - RACS decomposition in TISPAN



5.3 Resource Reservation Mechanism




Tispan NGN release1 RACS allows the following QoS resource reservation mechanisms to be invoked by the TE or HG:




· Proxied QoS reservation request with policy-push: The TE or HG does not itself support native QoS signalling mechanisms. When a TE or HG invokes a specific service of an AF using Tipan NGN signalling (e.g. SIP), the AF will issue a request to the RACS for QoS authorisation (policy control) and resource reservation. RACS ensures that, according the relative QoS or guaranteed QoS model, the DiffServ marking and enforcement of admission control decisions, via throughput control and traffic conditioning, are properly set in the IP edge. RACS Policy decisions are pushed to the policy enforcement function (IP edge) in the xDSL access.




· TE/HG-request QoS reservation with policy-pull: The TE or HG is capable of sending QoS requests over a dedicate signalling in the user plane. This mechanism is similar to the one defined by 3GPP for GPRS. IPEdge is responsible for pulling police data from RACS using an Authorization Token. This token was obtained by TE or HG via the signalling application and sent in the reservation request to IPEdge.




5.4 RACS functional architecture 




The overall functional architecture of RACS is shown in Figure 4. 
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Figure 4: RACS functional architecture




SPDF is located in the Service Provider Network and provides to AF a single point of contact. SPDF may be collocated or separate from AF. A-RACF is always in the access network and supports the following resource reservation methods. For admission control and final policy decisions, the A-RACF receives requests from either the SPDF for Proxied QoS reservation request with policy-push or from the TE/HG for TE/HG-requested QoS reservation with policy-pull. 




 For resource and admission control the architecture provides a clear separation between layers that allows application to run over different access networks without impacting the application capabilities as long as the resources are available. Although A-RACF can be seen as a generic function, it has different instances for different types of access.




The Tispan NGN Service Control Subsystems encompass an Application Function (AF), which offers services that require control of IP bearer resources. An example of an AF is the P-CSCF in case the Tipsan NGN is the IMS. The AF maps the application layer QoS information, e.g. defined in SDP, into QoS request information to be sent via the Gq’ interface to the SPDF. 




The reference point between IBCF and I-BGF is Id.




RACS (A-RACF) interacts with the Network Attachment Subsystem (NASS) via the e4 interface.




5.4.1  Capabilities of the functional elements




5.4.1.1 SPDF




The Service Policy Decision Function (SPDF) is a logical policy decision element for service based policy control (SBP). The functionality of the SPDF complies to the Policy Decision Function (PDF) as defined in 3GPP TS23.207, with the following modifications:




The SPDF makes policy decisions using policy rules for Service Based Policy Control (SBP), and communicates these decisions to the Access-Resource and Admission Control Function (A-RACF). 




For gate control, NAT control and Deep packet inspection the SPDF communicates with the Access Border Gateway Function (A-BGF). 




The information flow in the reference point between SPDF and AF  is based on 3GPP TS23.002 Gq with additions specific for Tispan IP-CAN, name here as reference point Gq’. It enables TISPAN IMS to interact with the resource control subsystem for authorization of QoS resources, resource reservation and gate control. 




The reference point between SPDF and A-BGF is la.




The SPDF makes policy decisions based on information received from the AF. The SPDF maps the policy set-up information received from the AF into IP QoS parameters. 




Due to the possible business roles in access environment, the SPDF may be either in the same domain or in a different domain as the A-RACF. The AF is always in the same domain as the SPDF.




SPDF detailed functions:




Editor’s note:  This should be an endorsement of the PDF functionality defined in 3GPP, with modifications given here. 



The SPDF makes service policy decisions based on QoS request information received from the AF via the Gq’ interface.




SPDF operates as a service based policy decision point (SBP):




· The SPDF shall check if the QoS request information received from the AF is consistent with operator policy rules defined in the SPDF. 




· Authorise QoS resources (bandwith,etc.) for the AF session. The SPDF shall use the QoS request information received from the AF to calculate proper authorisation. The authorisation shall indicate the IP resources authorised. The authorisation shall indicate the limits on QoS for the set of IP flows and restrictions on individual IP flows, indicated through e.g. port number and destination address. The information exchange on Gq’ shall be in line with 3GPP Gq.




· Indication of loss of connectivity.: SPDF informs AF that the bearer previously granted is lost. AF may request SPDF to relinquish all resource relative to the session.



With regards to NAT and DPI, the reference between SPDF and AF allows SPDF to seize the necessary resources.




Editor’s note:  Is there a requirement that SPDF may apply policies related to emergency? 



5.4.1.2 A-RACF




The A-RACF performs the following main functions:




Session Admission Control (SAC): The A-RACF receives requests for QoS resources from the SPDF via the Rq interface, indicating QoS characteristics (e.g. bandwidth). The A-RACF shall use the QoS information received from the SPDF to perform admission control, i.e. the A-RACF checks whether the requested QoS resources can be made available for the involved access. The A-RACF shall indicate to the SPDF whether a request for resources is granted or not via the Rq interface. 




Depending on the access network and terminal capabilities an Authorization Token is also provided. For this scenario the mechanism described for PDF function in 3GPP, TS 23.207 is used. Therefore, no further description is needed for A-RACF. How A-RACF becomes aware of the scenari to be applied is FFS.




For guaranteed QoS, the A-RACF shall enforce its admission control decision by setting L2/L3 QoS policies in the IP edge via the Re interface to police downlink user traffic. A-RACF may set QoS policies in the Access Node (AN) via the Ra interface. 




To ensure correct forwarding of egress Tispan NGN user traffic from the customer premises network onto the appropriate logical/physical interfaces, the RACS may set filters in the HG. The interface and the procedure to set these filters is FFS and subject to NGN@Home work in Tispan.




For relative QoS, the A-RACF pushes via the Re interface, an IP QoS policy that updates dynamically the DiffServ QoS parameters in the IP edge.




Network Policy Assembly (NPA): Access Network Policies are a set of rules that specify what network policies should be applied to a particular access line. The A-RACF ensures that request from the SPDF (of an particular network service provider) matches the access policies, as multiple SPDF can request resources from the A-RACF. As the Rq interface may be an inter-domain interface, the A-RACF shall authenticate the SPDF requesting resources via Rq. The A-RACF checks whether requests match the requestor’s (operator SPDF) profile. Only validated requests for authenticated requesters shall be retained as input. The A-RACF combines the requests from the SPDFs that have requested resources and ensures that the total of the requests match the capabilities of the particular access line.




A-RACF interfaces NASS via e4 reference point.




5.4.1.3 A-BGF




The Access-Border Gateway Function (A-BGF) is a packet to packet gateway. The A-BGF performs both policy enforcement functions and NA(P)T functionality under control of the SPDF. The reference point between the SPDF and the A-BGF is la.




The A-BGF has a policy enforcement function that interacts through the h1 reference point with the SPDF and is under control of the SPDF. The A-BGF operates on micro-flows, i.e. on individual flows of packets of Tispan NGN sessions. The A-BGF’s policy enforcement function is a dynamic firewall that can block individual flows or allow authorised flows to pass. For an admitted flow the SPDF instructs the A-BGF to open its firewall for the particular flow, i.e. to allow the admitted flow to pass through the A-BGF.   




At instruction of the SPDF, the A-BGF shall close its firewall for specified flows. 




Unidirectional micro-flows are specified by the SPDF towards the A-BGF in terms of a flow classifier including the standard 5-tuple (source IP address, destination IP address, source port, destination port, protocol). Elements of the 5-tuple that are unknown to the SPDF may be wild-carded by the SPDF in the instructions to the A-BGF.  




Per admitted micro-flow, the SPDF may instruct the A-BGF to apply a traffic-conditioning filter (policy) that limits the throughput of the flow to an admitted level indicated by the SPDF. 




The A-BGF may perform deep-packet-inspection (DPI) on behalf of the SPDF.




5.4.1.4  IP edge




The IP edge functionality is basically FFS, depending on adoption of specification of other bodies. The assumed functions of the IP edge are:




The IP edge terminates per subscriber L2 links (e.g. ATM or VLAN), forwards upstream packets to the right external networks, forwards downstream packets from external networks to the right L2 link based on IP address. The IP edge knows the IP addresses assigned to each L2 link. The IP edge performs policing and shaping (in downstream) for QoS control in the access network.




5.4.1.5 I-BGF




The I-BGF is a packet to packet gateway element that performs NA(P)T-PT.  




Other functions are FFS.




5.4.1.6 CDCF




Editor’s note:   Currently the DSL forum is standardizing a protocol for communication between the HG and an Auto-Configuration Server (ACS) which can be used to configure the correct L2 & L3 settings to DSL modems/routers/residential gateways.FFS.



5.5 Interfaces and Reference points




5.5.1 Gq’ reference point (AF - SPDF) 




The Gq’ reference point is based on Gq interface in 3GPP R6. As such, the information flow of Gq’ is the same as the 3GPP Gq, with exception of the following modifications: 




The Gq’ reference point is used for network initiated resource reservation, NAT control and service based policy information exchange between the Application Function (AF) and Policy Decision Function (SPDF). This information is used by the SPDF to initiate resource reservation towards the A-RACF, for gate control and service based policy decisions and to control the NAT functions of the A-BGF.




Network initiated resource reservation – as stated in section 5.3, the AF shall issue request for QoS resources to the SPDF. These requests shall be carried via the Gq’ reference point. 




Address and Port Translation – for support of NAT in the A-BGF the Gq’ interface shall carry the necessary parameters for NAT control (A-BGF). The purpose of this is inter-working of different private and public IPv4 address spaces. The Gq’ interface shall allow the AF to query and allocate NAT bindings, such that signalling can seamlessly cross IP domain borders in the A-BGF. 




Gate control and service based and network policy control – The Gq’ reference point allows the AF to control the IP-IP Gateway (A-BGF) between different domains. Gq’ shall support a generic parameter structure to ensure that multiple access networks can be supported.  




The Gq’ reference point allows service based QoS information required for QoS authorisation to be exchanged between AF and SPDF. 




5.5.1.1 Information Exchanged via Gq’ reference point




As Gq’ is an extension of the 3GPP Gq interface, only the modifications and additions to the information exchanged on the 3GPP Gq interface are given here. 




5.5.2 Rq interface (SPDF - A-RACF) 




The Rq interface is used for QoS resource reservation information exchange between the SPDF and the A-RACF. Via the Rq interface the SPDF issues requests for resources in the access network, indicating IP QoS characteristics. The A-RACF shall use the IP QoS information to perform admission control and indicate to the SPDF via the Rq interface its admission control decisions. QoS resource reservations via the Rq interface are bi-directional.




5.5.2.1 Information Exchanged via Rq interface




The SPDF provides the following information to the A-RACF to be used as a basis for the QoS resource reservation.  



Description of the QoS resource reservation session (the set of information that needs to be sent in different cases depends on the service for which resource reservation is required):




· Application ID: this is an agreed parameter between the Tispan NGN subsystem (e.g. ASP) requesting QoS and the RACF (NAP). SPDF may through this parameter request a predefined QoS profile based on this agreed parameter, without providing the actual QoS parameters. 




· Information defining the IP flow of the session




· Five tuples {IP source @, IP destination @, source port number, destination port number, protocol Id).




· QoS specification (t-spec), indicating mean and or maximum bandwidth, delay and delay variation required.




5.5.3 e4 interface (A-RACF - NASS) 




This is the interface between the R-ACF and the Customer Location Function (CLF) of the network attachment subsystem (NASS)




· NASS informs A-RACF of binding between the logical/physical resource in the access network and the assigned IP address;



· Indication of loss of connection.



5.6 End-to-end QoS Procedures




<to be provided>



6 RACS Architecture for xDSL access




7 RACS Architecture for UMTS access
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Annex A: <to be provided> 




<to be provided>
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Foreword




This ETSI Standard (ES) has been produced by ETSI Technical Committee TISPAN WG1 NGN Services.




Introduction




This document provides a list of basic NGN requirements with respect to




· applications and services,




· network,




· mobility,




· architecture,




· interworking,




· QoS,




· media,




· access, and




· user related aspects.




1
Scope




The present document contains a comprehensive list of high-level requirements for a TISPAN Next Generation Network (NGN). Those requirements are marked according to their release relevance. Detailed requirements for particular interfaces or structures should be treated in the relevant documents.




The present document is structured as follows:




-
clause 4 shows the overview of an NGN,




-
clause 5 provides the high level requirements to give an overview of the functionality of an NGN. In addition it indicates the NGN release numbers that comply with these requirements.




-
clause 6 details some of the high level requirements of clause 4, as needed.
(To be provided as needed)



The present document does not provide nor prescribe solutions for the technical issues that are identified therein. (Wow! :)




2
References




To be provided as needed.
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3
Definitions, symbols and abbreviations




3.1
Definitions




For the purposes of the present document, the terms and definitions given in [1] apply:




3.2
Abbreviations




For the purposes of the present document, the following abbreviations apply:




NGN
TISPAN Next Generation Network




4
NGN Overview




A Next Generation Network (NGN) is a packet-based network able to provide services including Telecommunication Services and able to make use of multiple broadband, QoS-enabled transport technologies and in which service-related functions are independent from underlying transport-related technologies. It offers unrestricted access by users to different service providers. It supports generalized mobility which will allow consistent and ubiquitous provision of services to users.




The NGN is characterized by the following fundamental aspects:




· IP-based transfer




· Separation of control functions among bearer capabilities, call/session, and application/ service




· Decoupling of service provision from network, and provision of open interfaces




· Support for a wide range of services, applications and mechanisms based on service building blocks (including real time/ streaming/ non-real time services and multi-media)




· Broadband capabilities with end-to-end QoS and transparency




· Interworking with legacy networks




· Generalized mobility




· Unrestricted access by users to different service providers




· A variety of identification schemes which can be resolved to IP addresses for the purposes of routing in IP networks




· Unified service characteristics for the same service as perceived by the user




· Converged services between Fixed/Mobile




· Independence of service-related functions from underlying transport technologies




· Regulatory requirements must be taken into account, for example concerning emergency communications and security/privacy, etc.
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Figure 1 - TISPAN NGN Interfaces




Figure 1 shows a representation of the components of the NGN. The subsystems shown overlap and may share functionalities.




5
High level requirements




5.1
Requirement Categories




· A&S

for applications and services




· arch

architecture




· struct
structural




· net

network




· mob

mobility




· reg

regulation




· sec

security




· iw

interworking




· acc

access




· oam

operation, administration, maintenance




· prv

privacy




· trans

transport




· QoS




· media




· user




Many of the following requirements apply to multiple categories.




5.2
NGN Requirement




				No.



				Requirement



				Cat



				Release







				(1) 



				Services and Applications



The NGN shall support services including but not limited to




· voice




· multimedia (audio & video, incl. streaming)




· multiparty communication such as conferencing




· unified messaging services, instant messaging and presence services




· high responsive services (e.g. push to talk)



· gaming




· Internet access




· Mailbox (incl. voice mail)




· Fax-email conversion




· Single login (single set of credentials)



Note: The applications/services supported with an NGN are not necessarily defined within NGN standardization.



				A&S



				







				(2) 



				(Title tbd)



Within an NGN it shall be possible to offer and support standardized and non-standardized applications/services. The support of non-standardized services is defined by service capabilities.



				A&S



				







				(3) 



				(Title tbd)



The NGN shall support real-time and non real-time communication services.
In addition, the NGN shall support high responsive services



				A&S



				







				(4) 



				Fixed-Mobile Convergence



The NGN shall support fixed-mobile convergence, e.g. to provide common solutions for session control, security, QoS, charging and service provisioning for both fixed and mobile users.



				A&S



				







				(5) 



				Service Capabilities



The NGN shall provide at least the following service capabilities




· authorization




· authentication (including single login)




· offline (i.e. post processing) & online charging (charging during the session)




· location




· policy control




· presence and availability (including aggregation)




· session handling




· provision of the bearer(s)




· message based information exchange.



				A&S



				







				(6) 



				Capability negotiation



The NGN shall support capability negotiation of IP multimedia applications to identify and select the available media components and resources, QoS etc. of IP multimedia sessions. It shall be possible for the capability negotiation to take place on invocation, acceptance and during an IP multimedia session (e.g. following a change in terminal capabilities, change in media types etc.). Capability negotiation may be initiated by the user, the operator or an application on behalf of them.




In order to support the user's preferences for IP multimedia applications, the capability negotiation may take into account the information in the user profile whenever applicable. This includes the capability to route the IP multimedia session to a specific terminal, when multiple terminals share the same NGN service subscription.



				A&S



				







				(7) 



				Access types



The NGN shall accommodate different types of access. Services and applications as well as session and call control shall be independent of the access type in use. However, access and terminal capabilities shall be made available.




The NGN shall support a variety of different access technologies, e.g.




· xDSL




· cable




· ethernet




· WLAN




· cellular radio access.




The NGN shall be designed to accommodate multiple access types in parallel.




The definition of access technologies is out of scope of NGN standardization.



				acc



				







				(8) 



				Application independence




The NGN architecture shall be independent of the specific applications to be supported.



				struct



				







				(9) 



				Access from everywhere (generalized mobility)




The network infrastructure shall be transparent to the user, once contact to the home network is made



				struct



				







				(10) 



				Unified user experience



the point of network access or the device shall not impact the behaviour of a service or data communication provided that the terminal capabilities support this service



				struct



				







				(11) 



				Scalability



The network architecture must be highly scalable.



				arch 



				







				(12) 



				Separation of planes




The NGN architecture shall functionally separate




· transport plane,




· session and call control plane,




· application plane and




· management plane.



				arch



				







				(13) 



				The NGN network layer protocol shall be IP




To cut costs and to increase functionality evolving networks are assumed to be IP-based.



Both, IPv4 and IPv6, shall be supported.




The NGN architecture must not depend on the IP version used.



				trans
arch



				







				(14) 



				Service creation




The NGN shall enable rapid service creation and deployment using service capabilities.




The following options for service delivery shall be available with the NGN:




· An architectural framework shall be provided by the NGN that enables maximum flexibility in the end user devices and network servers incl. application servers. 
This framework shall enable an operator to efficiently deploy IP multimedia applications without having to wait for these applications or additional enabling technology to be standardised in the NGN environment or somewhere else. For example download of client software from a 3rd party repository.




· Service enablers, which will allow IP multimedia applications to be deployed in a vendor independent manner.



				arch



				







				(15) 



				Service provisioning




The NGN shall support peer-to-peer and client-server service provisioning (e.g. service addressing, application broker proxies and quality of service provisioning for services).



				arch



				







				(16) 



				Application interface




The NGN shall provide a unique invocation interface between call and session control plane and application plane for access to and control of applications. The access to applications can be provided, e.g., via




· OSA/PARLAY




· CORBA




· IN




· CSTA



				arch



				







				(17) 



				Hosting perspective (including public or private carrier and application/ service providers)




Provisioning of hosted services for enterprises such as IP CENTREX and the provisioning of transit services to enterprise employees to access their home network from a foreign network appear as interesting business model for public carriers and service providers. Requirements are: 




· Support of Interdomain interworking with end-to end quality of service and security with open standards




· Management and performance monitoring with open standards




· Use of standardized signalling & transport of services provisioning  across networks without degradation




· Standardized secure transport




· Provisioning of standardized signalling for single log-on




· Provisioning of a open mechanism (signalling & management) to use single SLA across multiple network operators domains




· Provisioning of a open mechanism (signalling & management) for charging/ billing




· Provisioning of a open mechanism (signalling & management) for charging/ billing




· Availability of open APIs or service interfaces



				arch



				







				(18) 



				Billing and Charging



Central management of charging/billing of hosted and managed services



				A&S



				







				(19) 



				NGN interworking




The NGN shall provide interworking with the PSTN/ISDN and PISN.




The NGN shall support seamless interworking with 3GPP IMS mobile networks and IP based enterprise networks.




The NGN shall support interworking with existing fixed and mobile voice and IP data networks, including PSTN, ISDN, 2G and 3G Mobile Networks and the Internet. This includes basic voice calls between NGN users and users in PSTN/ISDN.




Note: The NGN may not necessarily be able to support all services offered by fixed and mobile circuit switched networks (e.g. PSTN/ISDN). The current PSTN/ISDN supplementary services requires a strong central component to deal with all the interactions while the NGN architecture does not align with such a centralized processing.



				iw



				







				(20) 



				Interworking of enterprise and public networks on a peer-to-peer basis



To ease interoperability of enterprise and public networks - enterprise networks should be considered as a core NGN.



				iw



				







				(21) 



				Interworking with access networks



The NGN should support both public and private access networks.



				iw



				







				(22) 



				Provision of aggregated presence & availability information



Allows a user to subscribe to a single Presence entity  to watch the presence information of users, which are subscribed to presence services residing in different networks and being owned by different service providers.



				iw



				







				(23) 



				Media types




The NGN shall allow for IP multimedia sessions using a variety of different media types. A default set of media types shall be defined to ensure interoperability.



				media



				







				(24) 



				Multimedia sessions




The NGN shall allow for IP multimedia sessions involving one or more IP multimedia applications.



				media
A&S



				







				(25) 



				Roaming and nomadicity




The NGN shall support roaming and nomadicity of users and terminals. It shall therefore provide a framework that comprises




· registration for users




· registration of terminals independent of an association to a user




· user profiles and database for user profiles




· management of user and terminal mobility.



				mob



				







				(26) 



				Seamless handover




The NGN shall provide mechanisms for seamless handover for roaming users




· within the same NGN network and the same access technology (where applicable)




· within the same NGN network and different access technologies (where applicable)




· between different NGN networks and the same access technology (where applicable)




· between different NGN networks and different access technologies (where applicable)




Note: NGN includes Enterprise Networks



				mob
access
A&S



				







				(27) 



				Mobility support of services




Users attached to their home network shall have access to services provisioned by




· their home network operator and




· 3rd party service providers.




Roaming users, i.e. users attached to a visited network, shall have access to services provisioned by




· their home network operator




· the visited network operator and




· 3rd party service providers.




Such services offered by the visited network could include, for example:




· Access to local numbering plans;




· Address translation;




· Services dependent on the geographical location of the user, e.g. traffic information.




Note: Visited network offered services would probably be non-subscription services, although they may be chargeable.



				mob
arch
A&S



				







				(28) 



				QoS support




The NGN shall be QoS enabled, provide end-to-end QoS within the network domain and support QoS across network domain boundaries. This includes the support of aggregated service level agreements across network boundaries.



Note 1: The definition of QoS agreements between network operators is out of scope of NGN standardization.




Note 2: Interfaces for per-call negotiation of QoS between networks are ffs.



				QoS



				







				(29) 



				QoS negotiation




The NGN shall provide mechanisms to negotiate QoS between networks users and applications




· for IP multimedia sessions both at the time of a session establishment as well as during the session




· for individual media components in an IP multimedia session both at the time of establishing a media component as well as when the media component is active



				QoS



				







				(30) 



				Policy control




The NGN shall allow operators to implement policy control for IP multimedia sessions.



				QoS



				







				(31) 



				Perceived quality of service




The ability to guarantee end to end quality of service depending on terminal capabilities and access type. This shall be comparable to corresponding TDM voice system QoS.



				QoS



				







				(32) 



				Availability/ reliability of services




It shall be possible to offer differentiated levels or reliability of service.



				QoS



				







				(33) 



				(Title tbd)




The NGN shall allow for a user to register with multiple terminals in parallel.



				net



				







				(34) 



				User and terminal identification




At any time the NGN shall be able to verify the identity of users and terminals. Additionally it shall be able to check the authorization of the user to use resources of the NGN and to access services offered by an NGN.



				net



				







				(35) 



				Numbering




Both telecom and Internet numbering and addressing schemes shall be supported by the NGN as user identities. IP multimedia communication establishment (in the originating and terminating case) depending on originator shall be able to be based on E.164/TEL URL (e.g. tel:+4412345678) or SIP URI (sip:my.name@company.org).




Note: for contacting parties within the same home network, private numbering can be used.



				net



				







				(36) 



				(Title tbd)




The NGN shall allow to have multiple user identities assigned to a single subscription.



				net



				







				(37) 



				Administration of user identities




Identities of NGN users, used e.g. for authentication, authorization and routing, shall be administered by the network operator and shall not be changeable by the user.




Identities of NGN users provided for authentication shall not be visible to other users.



				net



				







				(38) 



				User Profile




A user profile, i.e. a collection of user related data, shall be provided especially for and in support of




· authentication




· authorization




· service subscription information




· subscriber mobility




· location




· charging




This user profile may be stored in one database or separated in several databases. Read and write access to the user profile data or parts of it within the user’s home NGN, from serving NGNs or 3rd party networks (e.g. application servers) must be achieved in a standardized manner.




It shall be possible to notify the control entities about changes in the user profile data.



				net
mob



				







				(39) 



				Security and authentication




An NGN shall provide security from network operator and user perspective.




An NGN shall provide the possibility to establish trust relationships with other networks, with application providers and with users. This includes the capability of the network to authenticate and authorize a single user and another network. A user should have the possibility to authenticate the network.




IP multimedia applications shall be provided in a secure manner.



				net
sec



				







				(40) 



				Auto-configuration of communication devices




Whenever a device is plugged to a network, the network provides means to configure the device automatically



				oam



				







				(41) 



				Regulatory requirements




The NGN shall support regulatory requirements especially with respect to emergency communications and lawful interception.



				reg



				







				(42) 



				Requirements on Security




· Confidentiality: no unauthorized information leakage/ access




· Integrity: no unauthorized data modification




· Non Repudiation: performed actions can not be denied




· Availability: no Denial of Service/ accessibility of services or data




· Privacy: no unauthorized profiling, disclosure and modification



				sec



				







				(43) 



				Network privacy




The NGN architecture shall allow for operators to limit the visibility of the network topology to authorized entities and control of access to network data from other domains



				prv



				







				(44) 



				User privacy




Non unauthorized disclosure or manipulation of user data including user preferences, profiles, presence & availability and location information



				prv



				







				(45) 



				“CLIP/CLIR”




The NGN shall support mechanisms for the network operator to guarantee the authenticity of a user identity presented for an incoming call to a user where the call is wholly within that operator’s network (i.e. originating and terminating parties are subscribers to, and resident in, a single NGN). This is equivalent to the situation for CLIP with today’s telephony networks.




The NGN shall provide mechanisms that allow to present the identity of the session originator, if this is not restricted by the session originator.



				prv
reg
sec,
net




				







				(46) 



				“COLP/COLR”




The NGN shall provide mechanisms that allow to present the identity of the connected party to the session originator, if this is not restricted by the connected party or the network.



				prv
reg
sec,
net




				







				(47) 



				(Title tbd)




The NGN shall provide mechanisms that allow a user to refuse an incoming session or accept only a subset of it. This can be automatic (terminal limitations) or explicit (user preferences).



				user



				







				(48) 



				(Title tbd)




The NGN shall support the negotiation to add or delete media components of IP multimedia applications during an IP multimedia session.



				user



				







				(49) 



				(Title tbd)




The NGN shall support the user initiated suspend and resume of an IP multimedia session.



				user



				







				(50) 



				(Title tbd)




The NGN shall allow the user to end an IP multimedia session at any time.



				user



				







				(51) 



				(Title tbd)




It shall be possible for the user or the network to identify an alternative destination for an IP multimedia session or individual media of an IP multimedia session.




Redirection to alternative destinations may be initiated by the sending party, receiving party or the network on their behalf.



				user
net



				







				(52) 



				(Title tbd)




The NGN shall support more than one IP multimedia session to be run by a user in parallel.



				user
net



				







				(53) 



				(Title tbd)




The NGN shall support activation of concurrent IP multimedia applications within IP multimedia sessions.



				user
net



				
















Table 1: High Level NGN Requirements



6
Detailed requirements




To be provided as needed.




6.1 Policy Control



This clause develops the high level (release independent) requirements for policy control in TISPAN_NGN networks.  Additionally, to aide decisions regarding a phased approach to implementation of a policy control architecture framework meeting these requirements, potentially within different TISPAN_NGN Releases any constraints placed upon the capabilities/usage scenarios supported by these requirements are identified. The aim of this approach is to ensure that a consistent approach to policy control is adopted across TISPAN_NGN releases to enable easy evolution and potentially incorporation of new requirements as they are identified in the future.  




6.1.1 Introduction to Policy Control




A policy represents a pre-defined view of decision making that an entity has adopted.  To facilitate decision making the entity consults its pre-defined view or policy in order to make decisions.  Policies and policy control are in this respect to be seen in many different scenarios – employers, for example, often have policies regarding the level of expenses that employees are allowed to book when travelling on business, banks usually have policies on the level of overdraft that a customer may draw.  Network operators also apply policies with respect to how and when their subscribers can use the network.  For example, a subscriber may pay more for voice calls made on the network during peak periods compared with off-peak times and during a radio phone in competition the network operator may place policies on the level of traffic allowed to call the radio station phone number so as to protect the network from becoming overloaded, hence ensuring that service can be maintained to the majority of subscribers. 




Like any other network TISPAN_NGN will require to be able to operate in an environment in which entities responsible for the services offered to the subscriber can consult policies regarding provision of that service whilst at the same time the network responsible for delivering services to a subscriber can also apply policies and make decisions based on the circumstances under which the particular service is being delivered at that time. 




6.1.2  Policy Control Requirements



Table 2 identifies the requirements for control of policy within TISPAN_NGN networks.  Each requirement is identified by a unique number to enable easy identification of the requirement in subsequent discussion in this document. This list focuses on the overall requirements for policy control within TISPAN_NGN without regard to in which release these requirements shall be met.  Section 6.1.5 recognises that in order to determine whether or not each of these requirements is a release 1 requirement then there is a need to look at the overall evolution of the Policy Control Framework taking into consideration the scenarios that are likely to be needed in future releases. Section 6.1.5 therefore acts as an aide to release planning for policy control aspects in TISPAN_NGN. Based on the recommendations in section 6.1.5, section 6.1.6 then goes on to present the Release 1 Policy control requirements whilst section 6.1.7 introduces a high level Release 1 Policy Control framework Architecture based on the requirements in 6.1.6.



				Requirement ID (R_ID)



				Requirement



				Comments







				1



				Policy control must be able to be enforced on service flows at the ingress to the core network from any access network.



				







				2



				Policy control must be able to be applied to service flows resulting from applications resident in any TISPAN_NGN subsystem (e.g. streaming subsystem, emulation subsystem and any “service set/subsystem” identified in the future).



				







				3



				Policy control must support the capability for the network provider to enforce Service Level Agreements (SLAs) agreed with their subscribers.



				







				4



				Policy control must support the capability for the network provider to enforce Service Level Agreements (SLAs) agreed with (3rd party) service providers.



				Note that in the case where the network operator owns the application servers from which the service is provided then there will still be a need to communicate policies from the application to the network and then onto the bearer level in order to ensure that the operator can meet SLAs agreed with the subscriber to that service.







				5



				Policy control must support the capability for network operators to enforce Service Level Agreements (SLAs) agreed with peer/interconnecting networks.



				







				5a



				Network entities involved in exchanging policy information with the application layer and with the bearer layer shall do so in an application agnostic way.



				







				6



				Policy control must include mechanisms for recording resource usage and associating this with the type of service usage to enable network providers to adopt a variety of charging models.



				







				7



				Policy control must include support for entities with knowledge of the bearer level to asynchronously inform policy management entities of a change in resources so as to enable policy management entities (if necessary) to re-evaluate policy decisions.  (The “PULL” requirement)



				







				8



				Policy control must include support for applications to influence policy decisions without the bearer layer first requesting a policy decision as often applications will have some relevant information regarding policy that results in decisions being pushed down to appropriate enforcement points (e.g. whether or not the user is authorized to use the services of the application). (The “PUSH” requirement)



				







				9



				The policy control framework developed in support of these requirements must be scalable.



				







				10



				These requirements must be met in the context of a multiple release approach to NGN standards development in such a way as to minimize re-engineering of solutions developed in support of these requirements today and in future releases.



				


















Table 2:  High level requirements for policy control in TISPAN_NGN




6.1.3 Requirements Analysis



This section evaluates the effect of each of the requirements on architectures that may be adopted for policy control.  The purpose is to identify key components and interfaces of an architecture framework for policy control. 




6.1.3.1 The admission control requirement (R_ID: #1)




A general goal of TISPAN_NGN is the support of multiple different IP Connectivity Access Networks on a single common IP core network.  TISPAN_NGN will support “nomadicity” enabling subscribers to use different devices to access similar services over different access networks (possibly based on differing technologies – e.g. xDSL, WLAN, 3GPP UTRAN etc).  Network providers may wish to modify the service set available in different access networks for a variety of reasons – e.g. bandwidth constraints in different access technologies or perhaps the subscriber is not authorized to receive certain services in certain access types.  This implies that networks may wish to enforce policy decisions on a per access basis.  The architectural implication of this requirement is that a Policy Enforcement Point (PEP) is required per access network.  This PEP would be positioned at the ingress of the access network to the core network.  Figure 1 illustrates this architectural constraint.
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Figure 1: Proposed location of Policy Enforcement Point (PEP) to support R_ID #1




Note: It is possible that Mobile IP for IPv4 (see RFC3344) may be used in TISPAN NGN.  In such a scenario it is likely that the PEP is co-located with the “Home Agent” responsible for “hiding” the presence of the application/host appearing on different access networks from the home network.  This scenario requires further study.



6.1.3.2 Applicable across applications and service sets (R_ID: #2)




TISPAN_NGN networks allow for network providers to combine service capabilities to create services to be offered to subscribers.  These service capabilities are typically hosted on application servers.  A single subscriber may use a variety of different services which are offered by the network provider using capabilities from a variety of different application servers.  Requirement #2 recognises that in addition to requirement #1 the services which a user can obtain in a particular access network originate from many different sources.  No new architectural constraints are placed directly on the system as a result of this requirement, however the recognition that policy control applies across service sets implies that mechanisms exist for enabling policies developed by those applications to be federated with network level policies and then enforced at the relevant access(es) in order to maintain SLAs between the subscriber, the network and the service provider. Architectural constraints implied by these assumptions are addressed under requirements #3 and #4.




NOTE: The service provider and network provider may be the same entity. The separation of functions is included here to support the scenario where the service provider is a 3rd party application provider.




6.1.3.3 Enforcement of Service Level Agreements (R_ID: #3, #4 , #5 and #5a)




Requirements #3, #4 and #5 relate to the need to enable TISPAN_NGN networks to meet the needs of Service Level Agreements agreed between various different entities.  The development of such agreements and the associated requirement for entities involved in these agreements to communicate policies associated with these agreements and indeed to police the implementation of these agreements results in the development of particular functionalities within the TISPAN_NGN network that require to be accommodated within the TISPAN_NGN policy framework architecture. Requirements #3 and #4 result in the need to be able to communicate policy decisions between (potentially multiple) heterogeneous application servers providing a variety of services and the network and for the network to be able to broker between the policies communicated from the applications and network provider policies with respect to SLA between the network provider and the subscriber.  Architecturally these requirements can be served by the creation of a new functional entity – a “policy broker”.  The “policy broker” sits in the core network between the applications and the Policy Enforcement Point in the access network.  A “policy broker” has interfaces to each application server and interfaces to a different PEP in each access network.  A simplified version of this concept is shown in figure 2 for a single access network and a single application.
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Figure 2: The policy broker




Requirement #5 places the additional requirement that there is a Policy Enforcement Point between peer networks to ensure that SLAs between operators can be policied and/or appropriate interconnect charging can be developed.  This PEP also has an interface to a policy broker.  



Requirement #5a recognises that policies have to be brokered between multiple different applications.  One possible strategy for brokering between these different applications is to allow each of the applications to interface to the policy broker.  If this approach to supporting multiple parallel applications is taken then, to facilitate scalability and extensibility, this interface should be application agnostic. The implication of such a requirement is that the associated interface between the policy broker and the PEP should also be application agnostic.



6.1.3.4 Recording of resource usage and associating with service usage (R_ID: #6)




As a result of the previous requirements it is clear that a user could be using services by connecting to TISPAN_NGN through a variety of different access technologies.  These services could in turn be hosted from a number of different application servers.  The resulting policy framework results in the creation of a “policy broker” functional element that is able to aggregate policies from a number of different application servers and to apply policies based upon the SLAs between the various entities involved in the service – namely the service provider(s), the network provider(s) and the subscriber.  In order to be able to support charging between each of these entities there is a need to be able to monitor and account for resource usage and to be able to associate this with the type of service being used.  It appears that in the policy framework developed thus far, the functional entity most likely to be aware of information that would be relevant to any charging models is the “policy broker”.    




6.1.3.5 Policy push versus Policy Pull




Table 2 identifies requirements for both policy push and policy pull. While both of these approaches to policy control can support key elements of policy control such as admission control, statistics in support of billing information, traffic classification and marking and traffic policing and shaping, both “push” and “pull” models favour some particular policy control features.   Sections 6.1.3.6 and 6.1.3.7 outline the reasoning behind why both “pull” and “push” models are useful in TISPAN_NGN. 



6.1.3.6 Support for a “pull” model (R_ID: #7)




Policy “pull” is illustrated in figure #3.  It is referred to as “policy pull” because upon receiving a resource allocation request on the bearer path the Policy Enforcement Point (PEP) requests or “pulls” a policy decision from the policy broker.  The policy broker is usually already aware that a policy decision may be pulled by the PEP as it has itself already had a request from the application server for a decision as to whether the service can be initiated in the first place based on information available to the policy broker (e.g. number of other services the subscriber has currently active / available bandwidth etc).  Policy pull may be useful in scenarios whereby there is a need to asynchronously inform the policy broker of changes at the bearer level and to pull a new policy decision without necessarily involving the application layer.  A key example is in support for mobility scenarios if the application server(s) do not have detailed knowledge of the network topology and so it is unknown what PEP the bearer will appear at during call set up.  Additionally, the “pull” model is intrinsically suited to resource and service authorization since the decision to admit (policy flow 7 in figure 3) is based upon a policy request (see flow 6 in figure 3) that is directly based on resource reservation requests made at the bearer level (see flow 5 in figure 3). 
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Figure 3:  “Policy Pull” for SIP based sessions with validation of UE (1, 2, 3, 4, 5, 6, 7, 8)




While requirement #7 is important it does not place any additional requirements on the policy control framework architecture developed thus far save that the functionalities supported in the identified entities should support appropriate information flows to allow for the “pull model” to be used if necessary.




6.1.3.7 Support for “push” model (R_ID: #8)




Policy “push” is illustrated in figure 4.  It is referred to as “policy push” because policy decisions are pushed from the application layer down to the bearer level (PEP) via the policy broker.  This differs from the “policy pull” model because in any “push” scenario the decisions sent to the policy enforcement point (PEP) are unsolicited.  Policy push is more appropriate in scenarios whereby the PEP has information necessary for call completion that the user equipment may not have for example (in the case of NAT and FW traversal) knowledge of available “public” addresses. Additionally the push model allows for “dynamic PEP provisioning” -  the ability of applications to be able to alter policy decisions that may otherwise not be able to be easily “pulled” from the user equipement via the PEP. 




Policy push also tends to favour the ability to mark packets in support of resource reservation mechanisms and the ability push a policy on to the PEP to monitor traffic and report on any SLA violations. 
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     Figure 4: “Policy Push” for SIP sessions with (without) validation of UE [1,2,3,4,(5),7, (8)]




While requirement #8 is important it does not place any additional requirements on the policy control framework architecture developed thus far save that the functionalities supported in the identified entities should support appropriate information flows to allow for the “push model” to be used if necessary.




6.1.3.8 Scalability (R_ID: #9)




Scalability is somewhat addressed in previous requirements (e.g. Requirements #3, #4, #5 and #5a) by the creation of the policy broker to enable policies to be communicated between the application layer and the bearer layer and vice versa in support of SLAs between the various entities involved (subscriber, network provider and service provider).  Without such a policy broker each application would have to be aware of every other application and have total knowledge of the appropriate SLAs before being able to make a policy decision.  In the architecture developed thus far, policy control is split between the application layer and the policy broker with the policy broker being the arbitrator of policies developed at the application layer.  In this context, it is possible that further scaling can be achieved through the creation of additional policy broking entities in a hierachical fashion.  As an example, one hierachy of policy broker may be responsible for the application of network wide policies whilst another (lower level) policy broker may be responsible for domain wide policies.  The policy control framework developed within TISPAN_NGN should not preclude the development of such policy hierarchies in order to achieve scalability requirements.




Requirement #7 (policy pull) has also been shown to have an effect on scalability in preventing detailed involvement from the application layer if changes in the bearer level are likely to require new policy decisions to be taken.  Given the importance of the policy broker in the proposed policy control architecture the possibility of using multiple servers to implement the policy broker should be investigated.  This is however an implementation issue.




6.1.3.9 Extensibility (R_ID: #10)



It is believed that as a result of the architectural directions taken so far in support of requirements 1 to 9 that the proposed policy control functional architecture is extensible and will not preclude the ability of other access networks and service sets/subsystems to be introduced as part of a release based approach to TISPAN_NGN development.   








6.1.5
Analysis of Policy Control Requirements and usage constraints




The requirements identified in table 2 represent the high level requirements for a policy control framework that includes all of the functionality expected to be needed in Release N of TISPAN_NGN.  These requirements however are not enough by themselves to be able to develop an architecture framework evolutionary strategy for policy control over a number of TISPAN_NGN releases. This section further evaluates the high level requirements developed in Table 2 in the context of scenarios expected to be supported in Release 1 and scenarios currently expected to be in future releases.  As a result of this analysis the requirements for Release 1 are derived whilst considering possible future evolutionary paths. 



6.1.5.1 6.1.5.1 Push versus Pull



Requirements 7 and 8 in table 2 are the policy “pull” and policy “push” requirements respectively.  As identified in section 6.1.4.x both “push” and “pull” approaches have features which may make them more suited to particular usage scenarios.  When analysed in the context of the scenarios that are expected to be supported in Release 1 it becomes apparent that the policy “pull” approach includes functionality beyond that which is needed for release 1.  In particular, policy pull usually assumes some form or bearer layer resource reservation signalling such as RSVP or NSIS. To date, RSVP has not been widely implemented.  NSIS, on the other hand, is still in development.  Recommending a “policy push” approach for Release 1 however should not be seen as the only approach to be taken in all future releases – policy pull approaches based on the use of IP layer QoS signalling have advantages in that they adhere to the IP signalling “hourglass” model potentially allowing client initiated QoS signalling from applications hosted on the client without the need for the network to be aware of the particular application that is requesting the QoS.  Furthermore approaches such as NSIS are attempting to solve problems such as how policies may be instantiated for traffic in secure tunnels or traffic that is being tunnelled to a Home Agent (HA) which is acting as the interface to the home network in a MobileIP scenario.  Such scenarios are currently not part of TISPAN_NGN Release 1.




Note:  For the particular case of reserving bandwidth for traffic in secure tunnels it is still possible that a “push” based approach could be developed.  In this scenario the Policy Broker (PDF) would push the policy decision to the Policy Enforcement Point (PEP) at the edge of the network (typically the GGSN / Home Agent in Mobile IP scenario).  At the GGSN the policy would then be pushed further to other PDFs residing in the network over which the tunnelled data is being sent.  These PDFs would then be responsible for pushing policy decisions (e.g. DSCP packet marking) on to the routers/PEPs over which the tunnel is being carried.  Such a scenario would require inter-operator interfaces for policy-push.  This scenario is for further study.  



6.1.5.2 Application Agnostic



Requirements 3, 4 and 5 discussed the need to be able to communicate policy information in support of maintaining SLAs that had been agreed between the network provider and the subscriber and the network provider and the application provider.  Requirement 5a further stated that the interface between the application layer and the network and the between the network and the bearer layer should be application agnostic.  The reasoning behind requirement 5a was that the NGN may support many parallel applications which require interaction with the policy broker.  In the interests of extensibility and cost it therefore makes sense for those interfaces communicating policy information between the application layer and the network and between the network and the bearer layer (i.e. Gq and Go interfaces in IMS) to be application agnostic.



6.1.5.3 Core Network to Core Network policy




Requirement 5 indicates that there is a need to communicate policies between peer core networks in support of inter-operator SLAs.  Given that limited bandwidth is usually more of an issue in the IP-CAN it is likely that in release 1 policy control requirements for the inter core network scenario will be limited to the ability to perform NAT and Firewall functions rather than performing other policy functions such as admission control, packet marking etc.



6.1.6 Release 1 Requirements for Policy Control Framework




As a result of the analysis in section 6.1.5 table 3 (below) lists the release 1 requirements for the Policy Control Framework. Where these requirements are the same as those in Table 2 the same Requirement ID number has been retained.  New requirements are identified with new numbers.  



				Requirement ID



				Requirement



				Comment







				1



				Policy control must be able to be enforced on service flows at the ingress to the core network from any access network.



				







				2



				Policy control must be able to be applied to service flows resulting from applications resident in any TISPAN_NGN subsystem (e.g. streaming subsystem, emulation subsystem and any “service set/subsystem” identified in the future).



				







				2a



				Policy Control shall be provided for SIP based applications.







				







				3



				Policy control must support the capability for the network provider to enforce Service Level Agreements (SLAs) agreed with their subscribers.



				







				4



				Policy control must support the capability for the network provider to enforce Service Level Agreements (SLAs) agreed with (3rd party) service providers.



				Note that in the case where the network operator owns the application servers from which the service is provided then there will still be a need to communicate policies from the application to the network and then onto the bearer level in order to ensure that the operator can meet SLAs agreed with the subscriber to that service.







				5 (modified)



				Policy control must support the capability for network operators to enforce Service Level Agreements (SLAs) agreed with peer/interconnecting networks. For release 1 policy control between operators will be limited to NAT and Firewall functionality.



				







				5a



				Network entities involved in exchanging policy information with the application layer and with the bearer layer shall do so in an application agnostic way.



				Note that even though Requirement 2a indicates that in Release 1 there will effectively only be 1 application so far as the Policy Control framework is concerned it is still important to retain this “application agnostic” requirement since it is unclear whether future releases will include support for IP bearer layer QoS signalling (e.g. NSIS) and / or whether multiple parallel applications will be allowed to communicate policies to the policy broker.







				6



				Policy control must include mechanisms for recording resource usage and associating this with the type of service usage to enable network providers to adopt a variety of charging models.



				







				8



				Policy control must include support for applications to influence policy decisions without the bearer layer first requesting a policy decision as often applications will have some relevant information regarding policy that results in decisions being pushed down to appropriate enforcement points (e.g. whether or not the user is authorized to use the services of the application). (The “PUSH” requirement)



				







				9



				The policy control framework developed in support of these requirements must be scalable.



				







				10



				These requirements must be met in the context of a multiple release approach to NGN standards development in such a way as to minimize re-engineering of solutions developed in support of these requirements today and in future releases.



				











Table 3:  Release 1 Requirements for Policy Control Framework




6.1.7 Proposed Release 1 Functional Architecture for Policy Control



Figure x shows the proposed Functional Architecture for policy control for TISPAN_NGN Release 1.  Table 4 provides details of the interfaces and relates each interface to existing interfaces in IMS release 6.
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Figure X: Release 1 Policy Control Functional Architecture



				Interface



				Comments



				Equivalent Interface in IMS Release 6







				A, B, C, D



				This is an application layer interface. Under the requirements for R1 policy control architecture only one application (namely the NGN session control) can talk to the policy control framework, thus in R1 this will be based upon the the NGN Session Control protocol (i.e. SIP).



				Gm, Mw







				E, F, G



				This is an application agnostic protocol that is used to push policy decisions down to the policy broker. 



				Similar to Gq though Gq does not currently support NAT/FW traversal and Gq is also not defined at the boundary between 2 core networks.







				H, I, J



				This is an application agnostic protocol that is used to push policy decisions down to the Policy Enforcement Point (PEP). 



				Similar to Go though Go does not currently support NAT/FW traversal and Go is also not defined at the boundary between 2 core networks.











Table 4:  Release 1 Policy Control interfaces and relationship to existing IMS Release 6 interfaces
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Abstract




This paper proposes a number of updates to the policy control requirements contained in WI01017.  It should be noted that these updates are shown with respect to a companion contribution 04TD122 -- that was produced in response to an action item given to the contributor to integrate the policy control information from 03bTD030 into WI01017.



1. Introduction




The companion file attached within this zip file contains a number of proposed updates to the policy control requirements.  These updates build on the proposals made in contribution 03bTD030.  The aim of these updates is to further clarify the policy control requirements for the NGN and to begin to analyse these requirements in the context of release 1 scenarios so that a set of release 1 requirements for policy control in the NGN can be developed.



2. Proposal




It is proposed that the meeting review the proposed updates to the policy control requirements and adopt those found acceptable.





                      ___________________________
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1. Introduction




This contribution proposes modifications of the Tispan NGN release1 definition (TR00001) and new text for the resource and admission control subsystem architecture in ES2021, specifically for xDSL access.




2. Proposal for text




6. RACS Architecture for xDSL access



For xDSL access the Reference to DSL forum TR59, WT81 and ITU I.610 is FFS. It is however considered in this text that in xDSL networks with ATM transport, the differentiated QoS services can be delivered following two main architectures:




· Separated resources and control functions: 1 ATM VC per type of service



· Common shared resources: 1 single ATM VC for all services



The RACS shall control these two xDSL QoS architecture types.




6.1 Parameters exchanged on e4 interface (A-RACF - NASS) 




This is the interface between the R-ACF and the Customer Location Function (CLF) of the network attachment subsystem (NASS)




· Whenever an CPE/TE attaches to the xDSL access, using e.g. PPP/CHAP, or whenever a CPE boots and is auto-configured with DHCP, the CLF shall inform the A-RACF of the corresponding new binding between the ATM PVC and the assigned IP address via the e4 interface, plus the IP edge ID, identifying the IP edge that serves the particular CPE for which the QoS is requested.



· For the PPP case, the A-RACF will retrieve the PVC – IP address bindings via the e4 interface. Alternatively, the A-RACF may operate as an RADIUS proxy between IP edge and the RADIUS proxy (NACF) in the NASS and retrieve the binding by snooping the Radius messaging.




· For the DHCP case, the A-RACF will retrieve the PVC – IP@ bindings via the e4 interface from the NACF (NASS). The IP edge acts as DHCP relay towards the NACF, and provides the required info via DHCP option 82. 





















