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 Discussion

In S2-07276, an analysis of the options for PCC/QoS signalling for S2 interface was provided. Based on several arguments it was shown that an off-path signalling model and packet classification for providing QoS based on SDF Template filters is the most appropriate model for S2 interface.

Here, we consider the options for PCC/QoS solution for IETF based S5/S8 interface. The functional allocation between PDN GW and S-GW for TS 23.401 is based on GPRS architecture and use of GTP protocol on S5 interface. The model has the following characteristics:

1. Centralized PCEF in PDN-GW which is the charging execution point and also orchestrates QoS negotiation in the access network. The S-GW is provided QCI value for relaying to eNB for admission control.

2. Aggregation of SDFs across PCC rules that have same QCI value occurs at PDN GW.

3. QoS Aggregates are marked into bearers by the PDN GW on S5. Similar QoS aggregates are used on the S1 interface. The S-GW does a one-to-one mapping from S5-aggregate to S1-aggregate.

If one were to “re-create” the same PCC/QoS solution (not architecture) for IETF based S5/S8, then the solution would be On-path PMIP signalling with QoS bearers. (These terms are used and defined in S2-07276). Other IETF based solutions in increasing order of “distance” from the GPRS/GTP solution are:

1. On-path PMIP signalling with QoS bearers: Exactly same as GTP solution.

2. On-path Diameter signalling with QoS bearers (GRE-IDs): Not much of a difference

3. On-path Diameter signalling without QoS bearers: There are a few variants here:

a. Aggregation of SDFs into TFTs done in PDN GW and signalled to S-GW.

b. SDF level signalling done to S-GW with rule to map all SDFs with same QCI to one S1-bearers. Hence, aggregation at S-GW.
4. Off-path signalling with QoS bearers (GRE-IDs): This is a technically complicated solution. QoS signalling occurs off-path but instead of SDFs being communicated GRE-IDs, that are setup on-path between the PDN GW and S-GW, are communicated on the S9 interface. This creates a very tight coupling between mobility protocol and off-path signalling. 
5. Off-path signalling without QoS bearers: In this scheme there are two S7 interfaces, one to PDN-GW and another to S-GW. Appropriate rules, eg charging to PDN GW and QoS to A-GW are pushed on the appropriate S7 interface. 

Aggregation of SDFs onto the same bearer on S1-U interface can be implemented by setting the rule in S-GW to map all SDFs with the same QCI onto one S1-U GTP tunnel. 
The key difference with the GPRS model is that the role of orchestrating QoS negotiation in the 3GPP access-network is performed by the S-GW instead of the PDN GW. 
Inter-working with S2 interface that terminates at the S-GW
The key scenario to consider here is the case when S2 interface terminates at the S-GW. Making on-path signalling approach on S5/S8 interface work with off-path signalling on S2 interface is a bit cumbersome especially when UE makes a handoff between 3GPP and non-3GPP accesses. If on-path signalling is used on S2 interface, S-GW needs to support additional functionality of proxying PCC signalling with the non-3GPP access. Also, for non-3GPP accesses that perform orchestration of QoS negotiation (PEP) in the non-3GPP access, the S-GW will need to forward PCC rules instead of just QoS information to non-3GPP accesses. If there are QoS bearers on S8 interface and no bearers on S2 interface, the functionality of S-GW gets even more complicated.
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Figure 1. Interworking of On path signalling on S8b with (a) off-path signalling on S2 interface, and (b) with on-path on S2  (S-GW needs to support additional functions of PCC/QoS interaction with non-3GPPP accesses).
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Figure 2. Inter-working of off-path signalling on S5/S8 with off-path signalling on S2 interface.
By contrast, the inter-working of off-path signalling on S5/S8 interface with off-path signalling on S2 interface is much simpler and shown in the figure above. The S-GW does not need to support any PCC/QoS interaction functionality with non-3GPP accesses.

CONCLUSION
In this paper we have considered various PCC/QoS solutions for IETF based S5/S8 interface. Though an on-path signalling model with QoS bearers can be created for IETF based S5/S8b interface to try to satisfy the requirement of “same functional split on S5 interface”, in inteworking with non-3GPP access, such a solution creates additional functionality requirements on the S-GW which complicate the design of S-GW. Moreover, we have shown that even with off-path signalling on S5/S8 interface it is possible to aggregate SDFs and map them into a single S1-U bearer just like in the case of GTP based S5/S8 interface.  The main difference with off-path signalling model is that PCC execution function moves to the S-GW. There are significant advantages of such a move which includes distribution of the 3GPP specific PCEF functionality to S-GW which would result in both Cap-ex and Op-ex expenses. This would also make the 3GPP architecture to be closer aligned with non-3GPP architecture and hence leverage technologies across a wider spectrum.  

The proposal is to agree to use:

· Off-path signalling model with a bearer-less model on S5/S8 interface, i.e the determination of QoS to be provided to IP packets in S-GW is based on SDF template only.
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