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1. Introduction
It was agreed in CT4#44 to start new study “Feasibility study of GTP-PMIP Interworking Proxy” (C4-091918) and create a new TR (C4-091919). This paper proposes the principle of on-path and off-path model mapping mechanism for GTP-PMIP Interworking Proxy.
2. Discussion
2-1. Issue of QoS provisioning
2-1-1. review of on-path model and off-path model
NOTE: Assumption: PMIP based S-GW toward GTP based P-GW scenario. 
In the stage2 specification, there are the concepts of “on-path model” and “off-path model” for conveying QoS information between S-GW and P-GW (related specifications are TS23.401, TS23.402 and TS23.203). 
In off-path model, the protocol for S5/S8 interface, PMIP doesn’t convey the QoS information, therefore PCC procedures using PCRF are used to convey the QoS information between S-GW to P-GW. 
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Figure2-1-1.1 off-path model

In on-path model, the protocol for S5/S8 interface, GTP embeds QoS information and mobility management into one protocol. P-GW only has connection with PCRF.
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Figure2-1-1.2 on-path model
2-1-2. on-path and off-path combined model with IWP scenario
Considering S8 PMIP case i.e. roaming case, S9 interface between vPCRF and hPCRF is used to convey the QoS information with Diameter. In Attach call flow, S-GW in the roaming network obtains appropriate QoS information for a user via S9 before sending PBU toward P-GW in the home network.
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Figure2-1-2.1 Example Attach call flow with S8 PMIP case (off-path model)
One of the IWP scenarios described in the clause 4 of the TR, PMIP-based S-GW in the roaming network connects via IWP toward GTP-based P-GW in the home network. The on-path and off-path combined model for above IWP scenario is shown below.
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Figure2-1-2.2 on-path and off-path combined model in IWP scenario

In this case, during Attach flow, S-GW can not download appropriate QoS information for a particular user before sending PBU from S-GW to IWP, because IWP doesn’t have QoS information for the user..
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Figure2-1-2.3 IWP doesn’t have QoS information to return in CC-Answer to achieve PMIP scenario for S-GW in vPLMN
If GTP-based P-GW is used in the home network and PMIP-based S-GW is used in the visited network, hPCRF and vPCRF aren’t connected directly because GTP protocol on S8 could include QoS information. Therefore IWP have no way to obtain QoS information via direct link to hPCRF, in other word, hPCRF don’t have S9 interface.
2-2. proposed solution – provisional QoS  
To send Proxy Binding Update from S-GW in vPLMN to IWP, it needs to execute PCC procedure in advance to get QoS information. In that scenario, IWP don’t have appropriate QoS information at that step. Therefore to solve this problem, it is proposed that IWP stores the QoS information which is not obtained from hPCRF during the procedures, but provisional QoS information that are pre-configured based on e.g. inter-operator agreement. 
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Figure2-2.1 IWP returns provisional QoS in CC-Answer during attach procedure

However if S-GW keeps using such provisional QoS information, there could be undesirable situation from service point of view e.g. real QoS could be higher than provisional information. Therefore, after established bearer on S8 interface, provisional QoS information in S-GW has to be updated by real QoS information obtained from hPCRF during attach procedures sent from P-GW to S-GW through IWP.
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Figure2-2.2 IWP compares provisional and real QoS and sends QoS update request to vPCRF if needed
3. Conclusions

This paper proposes to agree on the above-mentioned on-path and off-path model mapping using provisional QoS.  It is also proposed to agree on the below text as one of the alternatives as on-path and off-path model mapping mechanism for IWP.

4. Proposal

It is proposed to agree the following changes to 3GPP TR29.abc.
* * * First Change * * * *

5.2
Message binding procedures for S9-PCC and S8 protocols
5.2.x QoS provisioning in 3GPP access case
5.2.x.1 Review of on-path model and off-path model

NOTE: Assumption: PMIP based S-GW toward GTP based P-GW scenario. 

In the stage2 specification, there are the concepts of “on-path model” and “off-path model” for conveying QoS information between S-GW and P-GW (related specifications are TS23.401, TS23.402 and TS23.203). 

In off-path model, the protocol for S5/S8 interface, PMIP doesn’t convey the QoS information, therefore PCC procedures using PCRF are used to convey the QoS information between S-GW to P-GW. 

[image: image8.emf]S-GW

P-GW

PCRF

S5

Gxc

Gx

PMIP

QoSinfo QoSinfo


Figure5.2.x.1.1 off-path model

In on-path model, the protocol for S5/S8 interface, GTP embeds QoS information and mobility management into one protocol. P-GW only has connection with PCRF.
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Figure5.2.x.1.2 on-path model
5.2.x.2 on-path and off-path combined model with IWP scenario

Considering S8 PMIP case i.e. roaming case, S9 interface between vPCRF and hPCRF is used to convey the QoS information with Diameter. In Attach call flow, S-GW in the roaming network obtains appropriate QoS information for a user via S9 before sending PBU toward P-GW in the home network.
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Figure5.2.x.2.1 Example Attach call flow with S8 PMIP case (off-path model)

One of the IWP scenarios described in the clause 4 of the TR, PMIP-based S-GW in the roaming network connects via IWP toward GTP-based P-GW in the home network. The on-path and off-path combined model for above IWP scenario is shown below.
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Figure5.2.x.2.2 on-path and off-path combined model in IWP scenario

In this case, during Attach flow, S-GW can not download appropriate QoS information for a particular user before sending PBU from S-GW to IWP, because IWP doesn’t have QoS information for the user..

[image: image12.emf]S-GW

hPCRF

P-GW

HPLMN VPLMN

vPCRF

S8

Gx

IWP

PMIP

attach

CC-

Request

CC-

Request

No QoSinfo!


Figure5.2.x.2.3 IWP doesn’t have QoS information to return in CC-Answer to achieve PMIP scenario for S-GW in vPLMN

If GTP-based P-GW is used in the home network and PMIP-based S-GW is used in the visited network, hPCRF and vPCRF aren’t connected directly because GTP protocol on S8 could include QoS information. Therefore IWP have no way to obtain QoS information via direct link to hPCRF, in other word, hPCRF don’t have S9 interface.
5.2.x.3 Alternative 1 – provisional QoS  

To send Proxy Binding Update from S-GW in vPLMN to IWP, it needs to execute PCC procedure in advance to get QoS information. In that scenario, IWP don’t have appropriate QoS information at that step. Therefore to solve this problem, it is proposed that IWP stores the QoS information which is not obtained from hPCRF during the procedures, but provisional QoS information that are pre-configured based on e.g. inter-operator agreement. 
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Figure5.2.x.3.1 IWP returns provisional QoS in CC-Answer during attach procedure

However if S-GW keeps using such provisional QoS information, there could be undesirable situation from service point of view e.g. real QoS could be higher than provisional information. Therefore, after established bearer on S8 interface, provisional QoS information in S-GW has to be updated by real QoS information obtained from hPCRF during attach procedures sent from P-GW to S-GW through IWP.
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Figure5.2.x.3.2 IWP compares provisional and real QoS and sends QoS update request to vPCRF if needed
* * * End of Change * * * *































