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Abstract of the contribution: This contribution addresses the granularity of the QoS information that is provided over S7a,b,c.
Introduction
The one open issue with regard to off-path signaling from the Helsinki meeting is the granularity of the QoS information that is provided by the PCRF over S7a,b,c to respectively trusted non-3GPP access, untrusted non-3GPP access and the Serving GW. The two options that have been discussed are to provide the QoS information over S7a,b,c with the same SDF granularity (same TFTs) as provide over S7 to the PDN GW or to aggregate SDFs with the same QCI in the PCRF and provide information over S7a,b,c with QCI granularity. 

This contribution discusses the pros and cons of both approaches and concludes that SDF level granularity is more desirable.

Discussion
Location of PCEF functions

Although the discussions at SA2#59 focused on S7c to the Serving GW we can generalize the issue from a PCC perspective by defining for the purpose of this paper a Bearer Binding and Verification Function (BBVF). According to the agreed location of PCEF functions, the BBVF performs UL + DL bearer binding and UL bearer verification and is located in the PDN GW and Serving GW for GTP-based and PMIP-based S5/S8, respectively. The Serving GW also performs accounting on user and QCI granularity for inter-operator charging, but this function is considered to be outside the scope of PCC and is not addressed in this contribution.

Figure 1 –PCEF and BBVF location
For simplicity figure 1 only considers the non-roaming scenario where handover may take place between a non-3GPP access and an E-UTRAN access with either a PMIP- or a GTP-based S5 interface between Serving GW and PDN GW. When we would replace S5 by S8 in the figure it would also represent inter-PLMN handover between a PMIP- and a GTP-based PLMN.
The open issue is whether the BBVF in the Serving GW and non-3GPP access is provided with QoS level information per SDF (with the same SDF TFT as provided to the PGW) or that the PCRF aggregates SDFs per QCI. The latter has been suggested as an optimization to reduce the signaling over the S7a,b,c interface.
Granularity of PCC information and signaling optimization
We will only consider the treatment of network initiated QoS in this contribution, after the sessions between BBVF and PCRF and between PCEF and PCRF have been established on initial attach. The procedure through which these sessions are established are the subject of a separate contribution.
In response to a network initiated resource request from an AF, the PCRF will take a policy decision and generate a set of PCC rules irrespective of the location of the BBVF functionality. This set of PCC rules is passed over S7, also irrespective of the BBVF location. The granularity of the PCC rules is that used for charging differentiation. Different flows may be defined in the service request from the AF that are authorized with the same QoS (same QCI) but may be charged separately. 
The BBVF only requires the QoS information in the PCC rules. If the set of PCC rules resulting from a single AF contains rules with the same QCI and ARP, then the information that is passed over S7a,b,c could be condensed by aggregating the QoS information with the same QCI and ARP in the PCRF. This would reduce the amount of signaling, but only for a single AF request, at the expense of increased functionality of the PCRF, that has to keep track of the aggregate of SDFs. 
If the resource request for a flow with the same QCI and ARP arises subsequently from an AF session modification or from a session with a different AF, the only difference between per QCI aggregation in the PCRF or not is that between modification of an existing QCI authorization and the authorization of a new SDF. This doesn’t make a difference in terms of signaling. 
The signaling reduction of per QCI aggregation in the PCRF is hence limited to a single AF resource request.
Impact on BBVF behavior of aggregation per QCI

The reduction in granularity that results from per QCI aggregation in the PCRF has the undesirable side effect that it reduces flexibility for the BBVF bearer binding implementation when the BBVF is located in the Serving GW or non-3GPP access. Consider the example where a single AF request includes two voice SDFs with the same GBR QCI and ARP. If these SDFs are signaled separately, the BBVF could (after signaling dedicated bearer activation to the RAN) accept one voice SDF, but decline the other. If the PCRF firsts aggregates both SDFs to a single request, the BBVF can only accept or decline both requests. This problem also arises in case of handover or in case the E-UTRAN needs to pre-empt some radio bearers due to radio congestion.
Conclusion and Proposal
We conclude from the above that the reduction in signaling on S7a,b,c from per QCI aggregation in the PCRF is limited to a single AF request. This limited benefit comes at the expense of increased functionality for the PCRF that has to maintain state and mapping for a new per QCI aggregate.
Aggregation also puts a system with the BBVF allocated in the Serving GW or non-3GPP access at a disadvantage because it is no longer possible to perform admission control on individual SDFs resulting from a single AF request.
We therefore propose to signal QoS policy over S7a,b,c per individual SDF as defined over S7. 

The proposed text changes for TS 23.402 are as follows:

Begin change: Modify 23.402, Section 4.6
4.6
QoS Concepts 

<This section explains additions to QoS concepts in TS 23.401 that are relevant to non-3GPP accesses and PMIP-based S5/S8>
The QoS model that is applied in conjunction with IETF based reference points does not use bearer IDs in user plane packets. Instead it is based on packet filters and associated QoS parameters (QCI, ARP, MBR, GBR) provided to the access system through off-path signalling.
The PCRF signals the same packet filters and associated QoS parameters over S7a, S7b and S7c as over S7; in other words the granularity of the QoS information that is passed over S7a, S7b and S7c is the same as over S7.
.

End of change
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