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Introduction
SA2 has requested CT4 to perform an analysis of SIRIG related architectural impacts and provide related feedback and proposal back to SA2.
This contribution focuses on SIRIG related PCC impacts. It is proposed that CT3 and CT4 have an initial discussion of those PCC impacts and inform SA2 about agreed findings via an LS.
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Scenarios and Objectives of SIRIG

The key use case of SIRIG is efficient utilization of GERAN resources when UE is accessing non-operator controlled services over the internet (CMCC Paper [1], SIRIG WID [2]). The characteristic of this scenario is non-predictive and fast changing user switching between different services, eg IM chatting, HTTP/WAP browsing, social networks, push services, etc. A typical Webpage will be downloaded by many short-lived independent TCP connections for different parts of the contents (e.g. information from different sources, embedded pictures, scripts, or video). Video streaming can also involve the download of many small chunks using many independent HTTP/TCP connections (e.g. for the Apple HTTP Live Streaming, or 3GPP adaptive HTTP streaming in TS 26.247).
The primary means of achieving this efficient utilization is “...the standardization of procedures in the BSS to retrieve service/application type indication from the PS domain Core Network” (SIRIG WID [2]).  The mechanism proposed is the use of GTP-U service marking (CMCC Paper [1]). It should also be noted that GTP-U service marking is primarily intended for a single (primary) PDP context, where a default PCC rule with wildcarded filters can be used. An important usage of GTP-U service marking within GERAN is the selection of appropriate reserved bandwidth / timeslots for detected services. 
It should be noted that the objective of the marking is not the signalling of QoS requirement to GERAN (bandwidth, delays, error-rates), but service/application type indication for efficient utilization of GERAN resources.  The QoS requirement for the GERAN is still the negotiated QoS of the primary PDP context.
In this paper, we assume that the service/application type indication is provided by GTP-U service marking in GTP-U header. The details of such GTP-U service marking is not the subject of this paper.
As SIRIG aims at application differentiation and bandwidth requirements are an important aspect of SIRIG application differentiation, reusing of existing predefined QCI values for SIRIG related GTP-U service marking seems not appropriate. GERAN is still discussing which GTP-U service marking values are required; it is also still open if predefined values for certain application characteristics will be standardised at all or if values will be based on operator configuration. Decision whether to define standardised GTP-U service marking values should also be left to GERAN.
TENET-1: SIRIG is not about signalling QoS requirement to the RAN.  The QoS requirement to be supported by the service/application corresponds to that of the bearer on which the service/application is bound.
GTP-U Service indication when TDF and PCEF are combined
3GPP has defined Traffic Detection Function (TDF) since Rel-11 for detection of applications using application detection and Control (ADC) rules (detection logic is always predefined) in the TDF. The TDF also may support the enforcement actions of gating, redirection and bandwidth limitation (TS 23.203 [3]).
The PCEF (PGW/GGSN) is where bearer-binding occurs and for GERAN where GTP-U bearers corresponding to PCC rules are created.

For SIRIG, the PGW/GGSN is the node where the GTP-U service indication function will need to be performed. For SIRIG, the TDF enforcement function will be extended to support GTP-U service indication. Note that this functionality of TDF is 3GPP specific and only for RAT-type GERAN.
Further, if the PCEF informed the PCRF when detecting each short-lived TCP connection, and the PCRF reacted with installing some PCC rule(s) matching the detected TCP flows, a huge amount of signalling on the Gx interface would become necessary, and the PCRF would be highly loaded. In addition, a high number of PCC rules would be required at the PCEF, again resulting in additional load. PCC interaction might also be so slow that a significant portion of the TCP flow has already passed before PCC rule controlled GTP-U service marking commences.

PROPOSAL-1a: For SIRIG, for the case of combined TDF/PCEF, the enforcement functionality of TDF is extended to support GTP-U service indication marking. This is a 3GPP specific functionality only for RAT-type GERAN. 

Note that controlling the mapping from Application-ID to GTP-U service indication marking should not be stored in the PCRF, we propose that this functionality is not part of dynamic ADC rule and only part of predefined ADC rule in the TDF. Hence there are no impacts to the Gx interface. 

The PCRF can still influence the GTP-U packet marking by activating suitable predefined ADC rules, e.g. dependent on a subscription profile.
PROPOSAL-1b: For SIRIG, for the case of combined TDF/PCEF, the GTP-U service indication marking functionality is part of predefined ADC rules only.  Hence, there are no impacts to the Gx interface.
GTP-U Service indication when TDF and PCEF are separated

The basic SIRIG requirement for a separate TDF is that it needs to request the PCEF to apply GTP-U service marking for IP flows it detects.

This scenario creates a few issues, since the TDF enforcement functionality (GTP-U service indication) cannot be performed by the TDF function. The only possible way of getting the PCEF to do the GTP-U service indication functionality would need to be using modification of PCC rule on the Gx interface.  
Modifying PCC rule to create an enforcement action of GTP-U service indication has the following drawbacks:

1. PCC rules for charging and QoS control and not for transmitting service indication to access-networks. Hence, use of PCC rules to transfer service/application type indication is not in keeping with the functionality supported by PCC rules. 

2. The PCRF will need to be configured with access-specific 3GPP GERAN GTP-U marking information.

Using PCC rules to get the PCEF to provide service-indication to GERAN would extending the functionality of PCC rules and of the PCEF (service-type indication propagation). This will require discussions with SA2 and will not be possible in Rel-11 timeframe.  Such extensions could be considered for further release.  
PROPOSAL-2: For the case of standalone TDF, we would invite SA2 to study how the functionality of providing GTP-U service indication marking can be supported. 
Additional PCC impacts for a PMIP EPC
While PMIP support might not be required in normative specification work in scope of the SIRIG WI, which is restricted to GERAN access, forward compatibility of selected solutions should be considered: Concepts similar to SIRIG might be applied to other RANs, which are possibly attached via a PMIP EPC, in future releases.

For PMIP, the BBERF is a separate network entity from the PCEF. Hence, the TDF functionality can not be collocated with BBEF function. 

The basic SIRIG-style requirement for PMIP is anticipated to be that a separate TDF or combined PCEF/TDF needs to request the BBERF to apply radio specific user plane service marking for IP flows it detects. GTP-U is not available as transport for this service marking between PCEF and BBERF.

Requirements for a standalone TDF and for the support of PMIP are thus quite similar, and it is anticipated that 

when a solution for stand-alone TDF is created, that solution can also apply to the PMIP EPC case.

PROPOSAL-3: When solution for GTP-U service indication marking to GERAN is created (in a later Release), the solution should be also applied to the PMIP EPC.
Summary of Conclusions

It is proposed that CT3/CT4 agree to the following:

TENNET-1: SIRIG is not about signalling of QoS requirement to the RAN.  The QoS requirement to be provided  to the service/application corresponds to that of the bearer on which the service/application is bound.
PROPOSAL-1a: For SIRIG, for the case of combined TDF/PCEF, the enforcement functionality of TDF is extended to support GTP-U service indication marking. This is a 3GPP specific functionality only for RAT-type GERAN. 

PROPOSAL-1b: For SIRIG, for the case of combined TDF/PCEF, the GTP-U service indication marking functionality is part of predefined ADC rules only.  Hence, there are no impacts to the Gx interface.
PROPOSAL-2: For the case of standalone TDF, we would invite SA2 to study how the functionality of providing GTP-U service indication marking can be supported.
PROPOSAL-3: When solution for GTP-U service indication marking to GERAN is created (in a later Release), the solution should be also applied to the PMIP EPC.
Moreover, if proposals 1a and 1b are agreed, NSN can bring in the proposed CRs to 23.203 3GPP specific annex.
In addition, a decision whether to define standardised GTP-U service marking values should also be left to GERAN. Should GERAN decide to standardise values for GTP-U service marking, CT3 could capture the service description (data-rate usage, priority) for these GTP-U service marking values.
