SA WG2 Temporary Document

Page 2
-


3GPP TSG SA WG2 Architecture — S2#58
S2-07xxxx

25 - 29 June 2007

Orlando, FL, USA

Source:
Motorola
Title:
On PCC/QoS architecture for S2 interface
Document for:
Discussion 
Agenda Item:
8.4.5
Work Item / Release:
SAE / Rel 8
Abstract of the contribution: This contribution analysis some considerations of PCC/QoS architecture for S2 interface.

Discussion

The following aspects are discussed for PCC/QoS solution for S2 interface.

1. Functional allocation of PCEF between PDN GW and non-3GPP accesses

Here we consider the functionality allocation of policy (qos execution) and charging-execution between the P-GW and non-3GPP access and what PCC/QoS information-elements are needed to be transferred. 

Both in 3GPP2 and WiMAX, the PDN-GW is allowed to have simple functionality of mobility anchoring (HA) and not contain charging and policing functionality. In these systems, the assumption is that some of this functionality is provided in the access-network. Also in some instantiations, the charging execution may occur in the PDN GW and the qos execution, i.e. negotiations for providing appropriate QoS to flows, occurs in the non-3GPP access network.

Hence, the PCEF functionality for non-3GPP access is distributed between the PDN GW and entities in the access-network of non-3GPP accesses. The split is not the same in different non-3GPP accesses. In order to enable these models signalling of entire PCC rules or subset of PCC rules (eg QoS related information only along with packet filters) need to be transported towards the non-3GPP accesses. The determination of what information to forward is typically made by the PCRF itself.

2. Aggregation of QoS Information across PCC rules provided to non-3GPP accesses
Here we consider if aggregation of QoS information across PCC-rules is needed, i.e. is QoS information provided per SDF or per TFT, where TFT may contain SDFs from different PCC-rules with same QCI, is needed or required.
In the previous discussion given that either full or parts of the PCC rule may need to be transferred to the to non-3GPP accesses, it is not that easy to answer the above question. The above question is based on the assumption that only QoS information is needed to be provided to the non-3GPP access.  In case full PCC rules, i.e the charging part of the PCC rule also needs to be transferred to the non-3GPP access, aggregation of QoS information across PCC-rules will typically be a function, if needed, done by the non-3GPP access network itself to simplify management, for example, the radio resources. It is also not clear if the non-3GPP access makes use of supplementary information in PCC rule, such as hints about the application type to provide appropriate QoS.  However, if the non-3GPP access uses a simplified QoS mechanism that is based on QCI only, aggregating SDFs across PCC rules with same QCI value may be useful in reducing the number of separate QoS rules/flows to handle in the non-3GPP access. 

The issue is where best to place the aggregation function – (i) in PCRF, (ii) north of non-3GPP access, e.g., PDN GW, or (iii) in the non-3GPP access. Option (i) is not really desired since it is adding functionality to PCRF that is not really needed and is access-dependent. Option (ii) is possible in case the PCC signalling occurs via the PDN-GW to the non-3GPP access and the non-3GPP access only requires QCI level QoS information. Option (iii) is the most generic option and is dependent on the requirements of the particular non-3GPP access. If aggregation across PCC rules simplifies QoS execution in the non-3GPP access, the non-3GPP access will provide this functional element while distributing QoS rules to the QoS execution points (e.g., base stations, AP).
3. For QoS handling, are the packets marked or unmarked (bearer/bearerless) on S2

The issue here is whether the determination of what QoS to provide to which packet is based on analysis of (inner) full IP-headers (“deep packet inspection”), or a single field marking in the (inner) packet header, for example GTP-TEID or GRE-IDs on the S2 interface. Most accesses (3GPP2, WiMax, TISPAN) are not expecting packets to be marked for QoS at the interface between the access-network (i.e S2 interface) and core-network. Particular access-networks may use “QoS bearers” inside the access-system, eg. 3GPP2, however in these cases the creation of bearers from SDFs resides in the access-network itself. In other access-networks, eg WiMAX Profile B, such bearers are not created and the full SDF template is made available to the QoS execution point (eg. AP)
4. PCC/QoS Signaling path 
The issue is what PCC/QoS signalling path is used (a) piggy-backed on mobility signalling (On-path PMIP), (b) on-path but not linked to mobility signalling (On-path Diameter) or (c) off-path using S9/S7 interface.
For the on-path PMIP case, extensions to MIPv6, and hence applicable to PMIPv6, such as draft-haley-mip6-mh-signaling-02.txt and draft-ietf-mip6-vsm-01.txt are used to signal objects such as QoS and PCC rules. For on-path diameter, a diameter interface parallel to S2 is used to transfer PCC/QoS rules and in case of off-path signalling S7 interface from vPCRF provides PCC/QoS rules to the non-3GPP access and S9 is used for transport of PCC rules between hPCRF and vPCRF and also for negotiation, if needed, between the HPLMN and VPLMN.

There are several aspects to consider (which will with high probability be covered by several contributions to this meeting) for these solutions. A very high overview of these aspects is provided below:

	Aspects for S2 
	On-path PMIP
	On-path Diameter
	Off-path (S9/S7)

	Coupling to mobility protocol
	Very tight
	Tight
	Loose/None

	Support for host-based mobility
	Not possible
	Requires modifications

	Yes

	Maturity
	Low
	Medium 
	Medium

	Acceptability to other SDOs
	Low
	Maybe
	High

	Re-use of Local breakout arch.
	None
	None
	Yes (S9)


The rating of some of these aspects are subjective in nature, and instead of spending hours debating each point, it would be best to focus on the key element of acceptability of the solution to other SDOs, since S2 interface is for support of non-3GPP accesses. Several contributions have shown that the off-path architecture is the one specified for TISPAN. The off-path architecture is also in consideration in WiMAX and several 3GPP2 operators have expressed support for the off-path architecture. Another element to consider is the support for host-based mobility solution which is supported by the off-path model.
CONCLUSION

It is proposed that the following main conclusions be agreed for S2 interface and captured in the TS 23.402:

· The determination of QoS to be provided to IP packets in non-3GPP accesses is based on SDF template only. (Bearerless QoS Model).

In addition, the following conclusion also be considered, and if agreed modifications made to architecture diagram in TS 23.402:

·  Off-path signalling using S9/S7 interface is used to deliver PCC rules to non-3GPP accesses.
� Eg. Informing the PDN-GW (HA) of the AGW address through certain off-path mechanisms (eg AAA). 
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