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Abstract of the contribution: This contribution proposes to base all references in TS 23.401 to PCC on the assumption that PCEF and PCRF functionality is always present to some degree and may or may not be integrated in a single entity, i.e the PDN GW.
Introduction
The agreed version of TS 23.401 from the Orlando meeting refers in several sections and procedures the case that ‘the PCC architecture is not present’ or the PCRF is not present, while it is not described anywhere what underlying PCC deployment model is assumed in these cases. This contribution discusses various deployment models and how TS 23.401 can allow for implementation options that support only a limited set of PCC features.
Discussion
Policy and charging requirements

It is well understood that different operators will have different deployment plans for EPS with different requirements for policy and charging control. Particularly some of the initial deployments will not require the full functionality provided by the PCC framework. The question from a standardization perspective is whether there is sufficient interest in a particular reduced feature set to warrant an optimized standardized solution for this feature set. 

An initial deployment model that has been put forward in S2-072521 is that of an EPS data only deployment, while operator provided voice service is supported in CS mode through 2G/3G access. Data only initial EPS deployment is probably of general interest and we therefore want to explore the policy control and charging requirements for this case. These are not addressed in S2-072521, so let us investigate a few possible feature sets for this deployment model, as shown in table 1 below.
	
	feature set

	
	1
	2
	3
	4
	5

	Network Initiated Dynamic Policy Control
	-
	-
	-
	-
	x

	UE Initiated Dynamic Policy Control
	-
	-
	-
	x
	x

	Dedicated Bearers on Attach
	-
	-
	x
	x
	x

	Flow Based Charging
	-
	x
	x
	x
	x


Table 1 – Policy and charging requirements for Data Only deployment
Feature set 1 is the absolute minimum where only a default bearer is established on attach and there is only flat rate charging. The QoS parameters of the default bearer are subscription based. This is a popular service model for fixed broadband access, but will it be widely used as the only service model in initial EPS deployments? We don’t expect so, because radio resources are likely to remain more costly than shared resources – e.g. backhaul capacity in a DSL network – in fixed broadband access. Feature set 2 also provides only a default bearer but does support static flow based charging on this default bearer. This can be a single meter or multiple according to static provisioned filters e.g. to meter the traffic with certain web sites differently. Feature set 3 allows for additional dedicated bearers to be established on attach. This will be used in combination with flow based charging, otherwise there is no motivation for the user to use different bearers. These first three feature sets support only static, subscription based, policy control. Feature sets 4 and 5 provide dynamic policy control, either for UE initiated service sessions (FS4) or also for Network initiated service sessions (FS5). 
Moving from FS1 to FS5 requires an increasing amount of PCC functionality. Only for FS1 could it be argued that it requires no PCC functionality at all, although we still need a mechanism to install and activate the subscription QoS parameters on the default bearer. FS2 does require PCEF functionality in the PDN GW and the interfaces to offline and online charging systems as applicable. FS3 requires subscription based QoS parameters for multiple bearers, not just for the default bearer. FS4 requires a dynamic policy control engine, but does not require an Rx interface assuming that network based services will use network initiated QoS. FS5 then requires the full-blown PCC functionality including the Rx interface.
Let us now consider what has been specified in TS 23.401.

Current TS 23.401 mechanisms and procedures

TS 23.401 provides the QoS parameter values of the default bearer separately from those for any other bearers. This is described in 4.6.1.1:
The initial bearer level QoS parameter values of the default bearer are assigned by the network, based on subscription data (in case of E-UTRAN the MME sets those initial values based on subscription data retrieved from HSS). The PCEF may change those values based in interaction with the PCRF or based on local configuration.

This is also reflected in the attach procedure in clause 5.3.2 where in step 12 the MME provides amongst others the Default Bearer QoS to the Serving GW. 
Clause 5.3.2 contains a similar statement as the last statement quoted above:
The PCC rules applied to the default EPS bearer may be predefined in the PDN GW and activated in the attachment by the PDN GW itself.

The latter implies that the QoS of the default bearer may be fully defined by a predefined rule, i.e. that it may be subscription independent. The wording of 4.6.1.1 also covers the case where the PCEF applies a policy to limit the QoS parameters of any default bearer to a maximum set by local configuration of the PCEF.
This means that we currently have three mechanisms in TS 23.401 to determine the QoS parameters for the default bearer in the PDN GW:
1. Based on subscription data stored in the HSS and provided by the MME,
2. Based on subscription data and provided by the PCRF,

3. Based on local configuration of the PDN GW.

The latter mechanism based on local configuration seems to be of little use in deployments with only a default bearer, because it does not allow the default bearer QoS to be based on subscription data. The Default Bearer QoS provided by the MME is superfluous in case there is interaction with the PCRF, because the PCRF obtains the complete QoS profile of the user from the SPR, and will provide the Default Bearer QoS when the IP-CAN session is established. 
The motivation for the MME provision of the Default Bearer QoS must be to have an optimized solution for deployments that only require support for FS1 or FS2 mentioned above. The question is how to describe such an optimized solution in our specifications.
Description of PCC deployment options

Clause 5.4 on session management starts every sub-clause with the statement:
If the PCC architecture is not present, the PDN GW may apply a local QoS policy.

Apart from the fact that it is not clear to ‘what’ the PDN GW may apply a local policy (other than a Create Default Bearer Request), the phrase ‘if the PCC architecture is not present’ would suggest an EPS deployment without PCEF, i.e. without flow based charging, which we do not believe to be of much interest. 
If we assume that there is significant interest in an optimized solution that can support FS1 as well as FS2, the optimization could be that the PDN GW requires neither an interface for policy control (S7), nor a dedicated interface to retrieve the subscriber QoS profile (Sp). From a specification point this could be described as a deployment without PCRF or we could say that the PCRF is integrated in the PDN GW and does not offer external interfaces. In the latter case it would be the integrated PCRF that provides any local policy of the PDN GW.
We find the integrated approach the most elegant solution. It can be explained upfront in the QoS section as a PCC deployment option for a static, default bearer only EPS system and avoids the need to refer explicitly in every procedure to this option. It also has the advantage that backwards compatibility when adding PCC features is built into the specification. It is one thing to specify specialised mechanisms for a static, default bearer only deployment option, but we need to ensure that such mechanisms are consistent with those of a fully featured system.
Conclusion and Proposal
We conclude from the above that optimized EPS implementations that support only a subset of PCC features, e.g. for a static, default only bearer deployment, can be allowed by simply including a note to this effect under a general section on PCC. It may then be assumed that some PCEF and some PCRF functionality are always present in an EPS deployment. This avoids the need to introduce references in TS 23.401 to other specifications than TS 23.203 in case ‘the PCC architecture is not present’. It also avoids the need to refer to PCC implementation options in the procedures. To cover the possibility that the PDN GW may autonomously activate pre-configured PCC rules, we can simply state that either the PDN GW (without integrated PCRF) or the PCRF may activate a PCC rule.  
To position PCC as an integral part of EPS deployment in the beginning of section 4 we propose to extend the scope of section 4.3.2.5 to PCC and add a note there that the PCC functionality may be tailored to deployment requirements. A further note is proposed to section 4.4.3.3 to indicate that PCRF functionality may be contained in the PDN GW. The proposed change to 4.6.4 is for editorial consistency.
WIth the notes it is no longer necessary to refer to ‘PCC/PCRF-less’ deployment in the procedures and it is proposed to delete five instances of such statements.

The proposed changes are as follows:
Begin first change: Modify 23.401, Section 4.3.2.5
4.3.2.5
Policy and Charging Control
The EPS applies the PCC framework as defined in 3GPP TS 23.203 [6] for QoS policy and charging control This includes the functionality of PCEF and PCRF as defined by 3GPP TS 23.203 [6]. The PCEF encompasses service data flow detection, policy enforcement and flow based charging functionalities The PCRF encompasses policy control decision and flow based charging control functionality. It provides network control towards the PCEF. .The PCC framework enables dynamic policy control, but PCC may also be deployed with reduced features providing static policy control only.
NOTE:
The implementation of the PCC framework in EPS may be optimized according to the policy and charging features required by an EPS deployment. For example, for a deployment requiring only a single QoS class (per PDN GW) and no dynamic policy control, the PCRF and PCEF functionality may only offer the features required for that deployment.

End first change

Begin second change: Modify 23.401, Section 4.4.3.3
4.4.3.3
PDN GW

The PDN GW is the gateway which terminates the SGi interface towards the PDN. 

If a UE is accessing multiple PDNs, there may be more than one PDN GW for that UE.

PDN GW functions include:

-
Policy enforcement

-
Per-user based packet filtering (by e.g. deep packet inspection)

-
Charging support

-
Lawful Interception

-
UE IP address allocation

-
Packet screening
NOTE: The PDN GW may also contain PCRF functionality as an implementation option.
End second change

Begin third change: Modify 23.401, Section 4.6.4
4.6.4
PCC interaction
-
The PCRF conveys QoS parameters to the PCEF in PCC rules (one PCC rule per SDF) over the S7 reference point. The SDF QoS parameters consist of a QoS Class Identifier (QCI) and authorised Guaranteed and Maximum Bit Rate values for uplink and downlink. The QCI is a scalar that represents the QoS characteristics that the EPS is expected to provide for the SDF.
-
The set of standardized QCIs and their characteristics that the PCRF in an EPS can select from is provided in Annex B table B-1. It is expected that the PCRF selects a QCI in such a way that the IP-CAN receiving it can support it.
-
For E-UTRAN and for the same UE/PDN connection: SDFs associated with different QCIs shall not be mapped to the same EPS bearer.
-
For E-UTRAN the value of the Label of an EPS bearer is identical to the value of the QCI of the SDF(s) mapped to that EPS bearer.
Editor's note: It is FFS whether the PCRF may select a different QCI due to a handover to a different RAT type.

Editor's note: It is FFS if the QCI table B.1 will be moved to the Rel-8 version of TS 23.203.

Editor's note: In case of UMTS access to the EPC, the standardized QCIs in table B.1 will be mapped to UMTS QoS characteristics. It is FFS how to update TS 23.203 Table A.3 for Rel-8 to align it with the standardized QCIs. 

Editor's note: It is FFS whether ARP should be used to map SDFs with specific QCIs to EPS bearers and whether ARP should be introduced into the PCC rules to make this possible.

End third change

Begin fourth change: Modify 23.401, Section 5.3.2

14.
The PDN GW may interact with the PCRF to get the default PCC rules for the UE. This may lead to the establishment of a number of dedicated bearers following the procedures defined in clause 5.4.1 in association with the establishment of the default bearer. It is FFS how the establishment of the default and dedicated bearers is synchronized.
The RAT type is provided to the PCRF by the PDN GW if received by the previous message. If the PDN GW/PCEF is configured to activate predefined PCC rules for the default bearer, the interaction with the PCRF is not required (e.g. operator may configure to do this).
Editor's note:
It is FFS which kind of information will be provided by the PCRF. 
End fourth change

Begin fifth change: Modify 23.401, Section 5.4.1
5.4.1 Dedicated bearer activation

1.
For GTP based S5/S8:Either the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW or the PDN GW may apply a local QoS policy.
End fifth change

Begin sixth change: Modify 23.401, Section 5.4.2
5.4.2
Dedicated bearer modification with bearer QoS update

1.
For GTP based S5/S8:Either the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW or the PDN GW may apply a local QoS policy.
End sixth change

Begin seventh change: Modify 23.401, Section 5.4.3
5.4.3
Dedicated bearer modification without bearer QoS update 

1.
For GTP based S5/S8:Either the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW or the PDN GW may apply a local QoS policy.
End seventh change

Begin eight change: Modify 23.401, Section 5.4.4
5.4.4
Dedicated bearer deactivation

1.
For GTP based S5/S8:Either the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW or the PDN GW may apply a local QoS policy.
End eight change
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