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1. 
Introduction
SA2 has been investigating the “Harmonization of Gq’/Rx for Common IMS”. 

As part of the working process of this WI, it is planned to conduct an analysis which documents:

· synergies between the Gq' and Rx reference points, 

· impacts on RACS and PCC architectures and the protocol aspects to the extent required for Gq’/Rx harmonization

· rationale and recommendations for required CRs to existing 3GPP specifications that would provide alignment of Gq' and Rx reference points and the protocol aspects as a result of the analysis.

This contribution provides input for this analysis and proposes a way forward for the harmonization of Gq’ and Rx within 3GPP Rel-8 for Common IMS. 
2. 
Discussion

Similarly as the Policy and Charging Control architecture in 3GPP, the Resource and Admission Control Subsystem is the TISPAN NGN subsystem responsible for the implementation of policy-based transport control features, by using procedures and mechanisms that provide resource reservation and admission control. Besides acting as a Resource Control Framework, RACS also includes support for controlling Network Address Translation (NAT) at the edge of networks and for assisting in remote NAT traversal. Furthermore, RACS also covers aspects related to the derivation, modification, and installation of traffic policies, end to end quality of service, transport-level charging and overload control.

Under the scope of Common IMS, it is reasonable to consider the harmonization of the reference points used by the P-CSCF for policy control (i.e. Rx towards a PCRF in 3GPP PCC and Gq’ towards an SPDF in TISPAN RACS environments). 

In order to determine the level of harmonization that could be reached during 3GPP Rel-8, the following sections will analyse the synergies and differences in the protocols themselves, the procedures at the protocol end-points and the policy and access architectures in the respective environments. 
NOTE: 
TISPAN is currently in the specification process of RACS Release 2. The ready date for RACS stage 3 work in TISPAN is expected in Q2, 2008. 

3GPP Rel-7 PCC specifications are already frozen. Little requirements have been identified so far for the Rel-8 version of 3GPP Rx interface but still some evolution can be expected. 
2.1 
TISPAN Gq’ and 3GPP Rx protocols 
Protocol specification for both TISPAN Gq’ (ETSI ES 238 017) and 3GPP Rx (TS 29.214) were derived from the 3GPP Rel-6 SBLP Gq specification TS 29.209. Annex B in TISPAN ES 183.017 is derived from 3GPP Rel-6 TS 29.208, and similar information applicable for Rx is now contained in 3GPP TS 29.213.
Although a full protocol analysis and comparison would be responsibility of CT Working Groups (i.e. CT3), this section will try to highlight main commonalities and differences between these protocols. 

· Both interfaces share the core AVPs defined and used in 3GPP Rel-7 Rx.
· There is a number of AVPs defined in TISPAN Gq’, not supported in 3GPP Rel-7 Rx …

· AVPs for NAT control (Binding‑information, input/output-list, V6/V4-transport-address, Port-number, Latching-Indication).
· AVPs for comparison to the NASS profile (Transport/Reservation/Service-Class)

· Authorization-Lifetime & Auth-Grace-Period

· Flow-Grouping 

· Overbooking-Indicator 
· In TISPAN Release 2, Gq’ will contain additional AVPs in support of multicast (e.g. IPTV). 
· Similarly, there is a number of AVPs defined in 3GPP Rx, not supported in TISPAN Gq’ …

· AVPs for Access NW Charging Correlation (Access-NW-Charging-Address/Identifier/-Value)

· AVPs for Authorization of Service Information (Service-Info-Status & Acceptable-Service-Info)

· AVPs for Access Awareness (IP-CAN-Type & 3GPP-RAT-Type)

· AVP for indication of Emergency Service (Service-URN) 

· TISPAN Gq’ and 3GPP Rx seem to be using different AVPs for user identification …

· TISPAN Gq’ uses User-Name and Globally‑Unique‑Address (incl. Address‑Realm) while 
3GPP Rx uses Subscription-Id and Framed-IP-Address & Framed-IPv6-Prefix 
· There is also a number of values for the Specific-Action and Experimental-Result-Code AVPs defined and 

used specifically for either Gq’ or Rx.

· Finally, the same Diameter commands are supported in both protocols with minor differences in AVP 
support, apart from the support of AVPs specific for Gq’ and/or Rx as highlighted above.

It can be therefore concluded that TISPAN Gq’ and 3GPP Rx are obviously relatively similar with respect to the encoding and support of AVPs and Diameter commands. Pending CT3 assessment, a pure protocol alignment of TISPAN Gq’ and 3GPP Rx protocols seems feasible.  

However, the protocol specifications for both TISPAN Gq’ and 3GPP Rx reference points, do not only specify the list of AVPs and Diameter commands supported. These specifications additionally provide a description of the processing rules of the information exchange over the respective interfaces and the procedures triggered by those. 

Therefore, in order to determine the level of alignment between Gq’ and Rx, it would be required to also analyse the different procedures at the protocol end-points; in one hand the AF (a P-CSCF in the case of IMS) and in the other hand, either a TISPAN SPDF or a 3GPP PCRF. Before doing that, it is advisable to have an overview of the Policy and Access architectures in TISPAN and in 3GPP.    

2.2 
TISPAN and 3GPP Policy and Access Architectures
The following figure presents the TISPAN RACS (Release 2) and Transport Architecture and the 3GPP PCC architecture (to make it simpler only the 3GPP Rel-7 PCC architecture is shown). 
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As it can be seen in the figure above, the underlying policy and access architectures in TISPAN and 3GPP present significant differences. At first glance…

· TISPAN and 3GPP make use of different Policy Server instances (i.e. SPDF in TISPAN, PCRF in 3GPP). A high level of synergy is expected but several procedures differ as we will see below. 

· The policy server in TISPAN (SPDF) does not seem to have the input of the user access information for policy decision. It is the A-RACF within the TISPAN RACS subsystem and not the SPDF the one having access to such information from the NASS subsystem. In 3GPP, the PCRF is capable to perform policy decisions also based on subscription profile information from an SPR.  

· TISPAN RACS supports the Rf reference point for the exchange of charging information with the offline Charging system. However, support for on-line or for flow-based charging is not supported in TISPAN RACS while this is a key feature provided by 3GPP PCC architecture.  

· The policy server in TISPAN (SPDF) requires two different southbound interfaces. 
· The SPDF interacts with the A-RACF (Access Resource and Admission Control Function) to ask for an admission control decision for the QoS resources required for the Application session via the Rq reference point. 
In turn, A-RACF requires an additional southbound interface towards the RCEF (Resource Control Enforcement Function) at the TISPAN Transport Layer (Re reference point). The RCEF ensures facilities for the enforcement of traffic policies defined by the access network provider that are communicated by the A-RACF.
· In addition to the enforcement of traffic policies, the SPDF interacts with the BGF to ask for NAPT control services via the Ia reference point. 
In 3GPP, a single southbound interface from the policy server is required i.e. Gx reference point. In 3GPP Rel-8 the evolution of Rel-7 Gx reference point, the S7 reference point, presents additional flavours (i.e. S7a and S7c). However, little divergences between these additional flavours of S7 and S7 itself are foreseen. 

Functionality over 3GPP Gx reference point is more similar to the functionality provided in TISPAN over Re reference point rather than to the functionality over Rq or Ia. 

· Additionally, TISPAN R2 RACS architecture supports SPDF to SPDF roaming interfaces (Ri’ inter-operator interface and Rd’ intra-operator interface although this latter is not specified in TISPAN R2). 3GPP R7 PCC only provides informative guidance for roaming. Full Roaming capabilities are to be defined in SAE 3GPP R8.
It results rather difficult to perform a clean allocation of functionality from TISPAN SPDF, A-RACF, NASS, RCEF and BGF into 3GPP’s PCC architecture nodes (PCRF, SPR, PCEF, PDN-GW, S-GW). 

In particular, regarding the end point of the interface between the P-CSCF and the policy architecture, it is evident that the functionality of TISPAN’s SPDF and 3GPP’s PCRF is not equivalent. Additional divergences in SPDF and PCRF procedures are discussed in the section below. 

2.3 
TISPAN Gq’ and 3GPP Rx end-point procedures 
TISPAN Gq’ lies between the P-CSCF and an SPDF (Service Based Policy Decision Function). Alternately, 3GPP Rx lies between the P-CSCF and a PCRF (Policy and Charging Rules Function). 

Thus, the reference point used for policy control by a P-CSCF terminates in different policy server instances and here we find relevant differences in the procedures executed by the policy servers for each environment. 

· One of the key differences we can find is the NAPT control capabilities over Gq’. 

In conjunction with the TISPAN Gq’ specific AVPs for this purpose, the SPDF is responsible to request the services of the Border Gateway Function (BGF) at the underlying TISPAN transport layer for NAPT control over Ia reference point. 

It is highly unlikely and undesirable that at this point in time of Rel-8 it is requested that the 3GPP PCRF supports an additional reference point.   
Finally and more relevant in this case, is that in 3GPP, a P-CSCF does not rely on the Policy architecture for NAPT Control at all. 3GPP defines the Iq reference point between the P-CSCF and the IMS Access Gateway to be used for that purpose. In the event of a potential merge of TISPAN’s SPDF functionality for NAPT control into PCRF, 3GPP would be enabling the use of different interfaces for the same purpose.  
· Another key difference in procedures relates to the handling of Rx/Gq’ Requests and Responses. 

In TISPAN, when NAPT control functions apply, the P-CSCF is required to interact with the SPDF both at reception of the SDP offer and at reception of the SDP answer. At reception of requests from the P-CSCF, the SPDF initiates corresponding procedures towards the BGF for NAPT control and also towards the A-RACF to request necessary resources for the P-CSCF request. The SPDF waits for the result of the interactions with the BGF and A-RACF before returning a response to the P-CSCF. The response to the P-CSCF implies therefore a confirmation that the required resources for the session are already available. 

In 3GPP, the P-CSCF is required to interact with the PCRF at reception of SDP offer only if interested in checking if enough bandwidth for a particular service request would be available. This check is optional for the P-CSCF and even if performed, the reservation of required resources is not yet initiated (that is performed at reception of SDP Answer when P-CSCF is able to provide a full QoS Authorization to the PCRF. At reception of requests from the P-CSCF the PCRF does not wait for the interactions towards the bearer layer to be completed to respond to the P-CSCF requests.   
This particular handling of the Requests/Responses over Rx in 3GPP is critical in mobile environments in order to optimize the reservation of required resources and overall session set-up times. 

· It is unlikely that all the AVPs defined in TISPAN Gq’ and not currently present in 3GPP Rx are applicable for 3GPP environments. 
One example is the Flow-Grouping AVP coming from 3GPP Rel-6 SBLP which is currently supported in TISPAN Gq’ but it is no longer required in 3GPP Rel-7 Rx where the assignment of IP flows to specific bearers is determined by the QCI assigned to the IP Flows rather than determined by an indication from the P-CSCF. 
· It should be therefore evaluated whether TISPAN specific capabilities apply to 3GPP environments. 
· Flow-Grouping

· Request/Refresh soft-state reservation 

· QoS Resource Reservation based on Overbooking-Indicator and Transport/Service/Reservation-Class.
· Additional AVPs for support of multicast bearers as currently being defined for RACS Rel- 2.
Similarly, it should be evaluated whether 3GPP specific capabilities apply to TISPAN environments. 

· Access Network Charging Correlation 

· Service Info Authorization 

· Subscription to Notification to AF Signalling Path Status

· Emergency Service Indication over Rx (Service-URN AVP)
3. Conclusion

Based on the analysis of the synergies and differences between the TISPAN Gq’ and 3GPP Rx protocols, the procedures at the protocol end-points and the policy and access architectures in the respective TISPAN and 3GPP environments leads to the conclusion that while a pure protocol alignment may be reasonably easy to implement, the integration of TISPAN’s SPDF functionality into 3GPP’s PCRF is not by any means a straight forward matter. 

· Capabilities for NAPT control would require the support for additional interfaces (Ia) at the PCRF and would represent an alternative mechanism for NAPT control at the P-CSCF to the already defined procedures over Iq reference point. 
· A PCRF incorporating SPDF functionality would implement in practice different logic and processing depending on the type of IP-CAN. It is not only that the result of policy decisions depends on the type of IP-CAN. On top of that, the type of policies and the procedures towards the P-CSCF and underlying transport layer will vary significantly depending on the IP-CAN. 
For the same reasons, the execution of the procedures for policy and charging control at the P-CSCF also differ significantly in the different environments.
4. Proposal

It is therefore proposed that the Gq’/Rx harmonization efforts during Rel-8 …

· are focused only at a pure protocol alignment level. 

· TISPAN and 3GPP environments still keep their own underlying policy and access architectures. 
This implies that a P-CSCF would keep on interacting with a SPDF in TISPAN environments and with a PCRF in 3GPP environments. These IMS interactions for policy control and related policy procedures towards underlying access layer would still be executed according to the processing rules defined for each environment.
Under these premises, different approaches for a pure protocol alignment work could be followed …

1) Rel-8 version of 3GPP Rx protocol specification incorporates the specific AVPs defined and used in TISPAN Gq’. 
The P-CSCF determines the set of AVPs and procedures to be applied over Rel-8 Rx reference point depending on the type of IP-CAN and policy architecture serving the user. 
This approach avoids conflicts regarding NAPT control. While in 3GPP, P-CSCF executes the NAPT control procedures as defined over 3GPP Iq reference point. While in TISPAN, P-CSCF executes the NAPT control procedures via specific use of Rel-8 Rx defined AVPs and Ia reference points as defined in TISPAN specifications. 

2) Gq’ and Rx are kept as separate reference points during the 3GPP Rel-8 timeframe. 
Even when a protocol alignment as outlined above (i.e. a single protocol specification) is reasonably easy to implement, the result would be that in practice different flavors of the Rx protocol would exist … 

· It is likely that not all of the Gq’ specific AVPs included within the Rel-8 version of Rx will be applicable in 3GPP environments and vice versa (e.g. P-CSCF makes use of the AVPs for NAPT control and soft state reservation only in TISPAN environments).
· The execution of the procedures for policy and charging control at the P-CSCF will be also different depending on the environments (e.g. early Rx requests in TISPAN vs Late Rx requests in 3GPP).
This approach therefore considers to keep Gq’ and Rx as separate reference points during the 3GPP Rel-8 timeframe. Certain level of alignment of Rx and Gq’ would still be possible during 3GPP Rel-8 timeframe following this approach; Gq’ could incorporate the support for those AVPs defined in Rx which do result applicable to TISPAN environments. Similarly Rx could incorporate the support for those AVPs defined in Gq’ which result applicable to 3GPP environments. 

SA2 is kindly requested to consider the proposal to focus the efforts for Gq’/Rx harmonization during Rel-8 to a pure protocol alignment level and to analyze the different alternatives for protocol alignment presented in this contribution. 
Beyond Rel-8, further consideration may be given to investigate the possibility of a common Policy architecture for TISPAN and 3GPP, depending on the interest from both communities. The Alignment of the policy architectures and policy control procedures in TISPAN and in 3GPP requires an in depth architectural analysis also considering alignment with the Evolve Packet Core architecture and the evolution of the PCC architecture defined in 3GPP during Rel-8. This architectural analysis represents  significant work (including requirements understanding) not feasible for Rel-8 timeline.
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