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1. Introduction

The objective of this WI is studying the way to guarantee End to End QoS. QoS guarantee in Backbone IP NW has been studied sufficiently in this WI. However, while IP-CCN is introduced in the connection models, QoS guarantee within IP-CCN has not been studied yet. Therefore, the clarification of whether QoS guarantee in IP-CCN is achieved in each connection model is needed. And if not, the necessary modification should be done. 

This contribution proposes the clarification and necessary modification for IP-CCN QoS guarantee.

2. Discussion

 4 connection models have been studied in section 5.2 of the TR. Clarifications of whether each model is satisfied QoS in IP-CCN are needed. If not, the functions and interfaces should be added in order to guarantee QoS in IP-CCN.

5.2.1 UE-UE connection via interconnected IMS networks
Owing to QoS signalling among CFCFs and AF in the transit IMS, QoS can be guaranteed in the transit IMS. QoS can also be guaranteed in IP-CAN by current GPRS QoS mechanism. And QoS from GGSN to BG are guaranteed QoS by enforcing QoS policy in PEP of GGSN.
QoS from BG to GGSN should be guaranteed between PEPs within the IP-CCN as depicted in the figure 5.2.1.2.1 of the previous version (0.5.0) of the TR. PEPs in BGs are accidentally dropped in the figure 5.2.1.2.1 of the current version (0.6.0) of the TR, therefore they should be added.

5.2.2 UE-UE connection via backbone IP networks with off-path QoS signaling
Similar to the connection model above, owing to QoS signalling among PDFs and BCF, QoS in the backbone IP network can be guaranteed. QoS can also be guaranteed in IP-CAN by current GPRS QoS mechanism. And the packets from GGSN to BG are guaranteed QoS by enforcing QoS policy in PEP of GGSN.
However QoS from BG to GGSN are not guaranteed, because no QoS enforcement is done for the packets in that section. Therefore PEP should be added to in BG and is instructed by PDF.
If this discussion above is proper, any further study stated in the Editor’s note may not be necessary and the note may be now possible to be removed.
There may be 2 ideas of how to PEP in BG is instructed from PDF: (1)PDF in IP-CAN and (2)PDF in IP-CCN.

 IP-CAN and IP-CCN may be owned by different operators. In that case, it is not preferable to instruct the QoS policy from one operator’s entity to the other operator’s entity. The PEP and the PDF should be located in the same operator. So PDF should also be added to IP-CCN and instruct PEP in BG.

The interaction among PDFs and BCF should be clarified, when the PDF in IP-CCN added. The PDFs in IP-CAN and in IP-CCN can send QoS information by IMS signalling. So QoS signalling between them is not needed. The QoS signalling among PDFs in IP-CCN and BCF is needed for QoS provision in backbone IP network.

5.2.3 UE-UE connection via backbone IP networks without QoS signaling
In this connection model, QoS in backbone IP network is provided by static SLA. And QoS in IP-CAN and from GGSN to BG are guaranteed using the same mechanism as 5.2.1 and 5.2.2.

However QoS from BG to GGSN are not guaranteed, because no QoS enforcement is done for the packets in that section. Therefore PEP should be added to BG and PDF is also added to IP-CCN as the same reason in 5.2.2. 
If this discussion above is proper, any further study stated in the Editor’s note may not be necessary and the note may be now possible to be removed.
5.2.4 UE-UE connection via backbone IP networks with on-path QoS signaling
In this connection model, on-path QoS signalling is sent and received among PEPs in GGSN and routers in backbone IP networks for QoS guarantee in current version of TR. However, in order to guarantee End to End QoS, the routers in IP-CCN also should deal QoS signalling. 

Because BG acts based on the instruction of the on-path QoS signalling, BG doesn’t have to have PEP function and interact with PDF. 
If this discussion above is proper, any further study stated in the Editor’s note may not be necessary and the note may be now possible to be removed.

In addition, the arrow showing On-path QoS signalling in figure 5.2.4.1 should be originated and terminated at GGSNs.
3. Proposal

It is proposed to add the following text and make the following changes to Section5.2 in TR 23.802.
FIRST CHANGE

5.2.1.2
Control and media via the same intermediate network

In this connection model the control and media packets are routed through the same intermediate network. This implies a requirement to force the media to follow a particular path based on the routing of the application layer signalling.

By forcing media to follow the same path as the control, it is possible to treat each session as an individual entity. This approach allows IMS interconnect agreements to be modelled on those used today for Circuit Switched calls. Charging by time, by data volume and by service is possible with this approach. Having PDF and PEP functions under control of an intermediate network AF/CSCF allows for policy control, QoS (bandwidth etc.) reservation and call admission control, if required by an Operator. 

The main disadvantages of forcing media to follow the same path as the control are the inefficiencies that might be introduced in terms of the path taken by the media packets.



[image: image2]
NOTE 1:
The IP-CCN, BG and BG PDF in the networks of IMS operator A and B that are shown in Figure 5.2.1.2.1 are not currently included within the 3GPP Architecture, but they are included here for better understanding of the problem domain. Only those parts of them contributing to E2E QoS would be within the scope of this study.
NOTE 2: 
Some functions exist in 3GPP specifications that may be similar to the BG entity in the figure. E.g. the GPRS BG and SEG as specified in 3GPP TS 33.210 and the BGW for the Gp interface as specified in 3GPP TS 23.060.

NOTE 3:
There may be more than one border gateway (BG) element at the edge of the network. The representation of a single element in the figure above is for simplicity and does not imply that it is required for the signalling and the media to traverse the same border gateway.

Figure 5.2.1.2.1: UE-UE connection via interconnected IMS networks with control and media via the same intermediate network
Several entities are required in the interconnected IMS networks (e.g. AF and PDF) to provide QoS in the corresponding backbone IP networks. QoS negotiation among the IMS domains is done by AFs and backbone IP network can be provided QoS. The way to provide QoS within the backbone IP network depends on the QoS policy of the intermediate operator.
GPRS QoS mechanism is used within IP-CAN for QoS provision. QoS in IP-CCN is provided by PEP in GGSN and BG. 
Since QoS is provided in each network as described above, end-end QoS can be achieved.
End of First CHANGE

Second CHANGE

5.2.2
UE-UE connection via backbone IP networks with off-path QoS signaling
UE served by IMS connects to peer UE via a backbone IP network with off-path QoS signaling. This signalling is transferred between policy decision points, i.e. between PDF and BCF. The backbone IP network is an abstraction that represents the set of inter-connecting network administrative domains between two IMS systems.
BCF performs QoS management within the backbone IP network. Gu interface is defined as the interface between the PDF in IMS and BCF in the backbone IP network.

Editor's Note:
Definitions and more detail explanations of the BCF and Gu interfaces would be described in section 3 or 5.
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NOTE 1: 
The IP-CCN and the BG in the originating and terminating operator are not currently included within the 3GPP Architecture, but they are included here for better understanding of the problem domain. Only those parts of them contributing to E2E QoS would be within the scope of this study.

NOTE 2: 
Some functions exist in 3GPP specifications that may be similar to the BG entity in the figure. E.g. the GPRS BG and SEG as specified in 3GPP TS 33.210 and the BGW for the Gp interface as specified in 3GPP TS 23.060.

NOTE 3:
There may be more than one border gateway (BG) element at the edge of the network. The representation of a single element in the figure above is for simplicity and does not imply that it is required for the signalling and the media to traverse the same border gateway.


Figure 5.2.2.1: UE-UE connection via backbone IP networks with BCF

This connection model is an extension of the IMS Rel-6 one to include a horizontal QoS signalling component between the IMS PDF and an equivalent functional entity, named BCF, in the backbone inter-connecting IP network.

Any vertical interface between the BCF in the backbone IP network and other nodes within this network are considered outside the scope of this TR.
The BCF negotiates QoS with the PDF of the IP-CCN and the backbone IP network can be provided QoS  The way to provide QoS within the backbone IP network depends on the QoS policy of the backbone operator.
GPRS QoS mechanism is used within IP-CAN for QoS provision. QoS in IP-CCN is provided by PEP in GGSN and BG. 

Since QoS is provided in each network as described above, end-end QoS can be achieved.
End of Second CHANGE

Third CHANGE

5.2.3
UE-UE connection via backbone IP networks without QoS signaling

UE served by IMS connects to a remote UE via one or more backbone IP networks. QoS relationships are established between the different backbone IP network providers, between backbone IP network providers and PLMN operators and between different PLMN operators, without requiring per-session signalling. The backbone IP networks may be administered by PLMN operators.
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NOTE 1: 
The IP-CCN and the BG in the originating and terminating operator are not currently included within the 3GPP Architecture, but they are included here for better understanding of the problem domain. Only those parts of them contributing to E2E QoS would be within the scope of this study.

NOTE 2:
 Some functions exist in 3GPP specifications that may be similar to the BG entity in the figure. E.g. the GPRS BG and SEG as specified in 3GPP TS 33.210 and the BGW for the Gp interface as specified in 3GPP TS 23.060.

NOTE 3:
There may be more than one border gateway (BG) element at the edge of the network. The representation of a single element in the figure above is for simplicity and does not imply that it is required for the signalling and the media to traverse the same border gateway.


Figure 5.2.3.1: UE-UE connection via backbone IP networks without QoS signalling
There is no means to signal with the routers regarding On-Path IP QoS control. The routers transit user packets based on the static configuration depending on the QoS policy of the backbone operator. QoS is provided based on the static QoS policy in backbone IP network.
There may be SLAs established between the IP-CAN and Backbone IP Network or its aggregates based on DiffServ Service Classes [13]. Under such deployment scenarios, network usage feedback on the bearer path could be used together with QoS resource control within the IP-CAN network to provide resource availability information into IMS session control decisions.
GPRS QoS mechanism is used within IP-CAN for QoS provision. QoS in IP-CCN is provided by PEP in GGSN and BG. 

Since QoS is provided in each network as described above, end-end QoS can be achieved.
End of Third CHANGE

Fourth CHANGE
5.2.4
UE-UE connection via backbone IP networks with on-path QoS signaling

UE served by IMS connects to a remote UE via one or more backbone IP networks with on-path QoS signalling. The backbone IP networks may be administered by PLMN operators.

In on-path signalling model, QoS signaling messages are transferred between PEPs through routers that process user data packets.
[image: image7]
NOTE 1: 
The IP-CCN and the BG in the originating and terminating operator are not currently included within the 3GPP Architecture, but they are included here for better understanding of the problem domain. Only those parts of them contributing to E2E QoS would be within the scope of this study.

NOTE 2: 
Some functions exist in 3GPP specifications that may be similar to the BG entity in the figure. E.g. the GPRS BG and SEG as specified in 3GPP TS 33.210 and the BGW for the Gp interface as specified in 3GPP TS 23.060.

NOTE 3:
There may be more than one border gateway (BG) element at the edge of the network. The representation of a single element in the figure above is for simplicity and does not imply that it is required for the signalling and the media to traverse the same border gateway.


Figure 5.2.4.1: UE-UE connection via backbone IP networks with on-path QoS signalling
The PEP in the IP-CAN and the routers in the IP-CCN and the backbone network could be able to handle signalling regarding On-Path IP QoS control (e.g. RSVP, RSVP-TE, Aggregate-RSVP or MPLS-TE technology). The routers receive On-Path IP QoS control messages from IP-CAN or another backbone IP network. In order to provide QoS in the IP-CCN, on-path signalling handling can be selectively enabled on the Border Gateway and/or other nodes based on topology and E2E QoS requirements.
GPRS QoS mechanism is used within IP-CAN for QoS provision. 

Since QoS is provided in each network as described above, end-end QoS can be achieved.

End of Fourth CHANGE

End of CHANGES
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