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1 Introduction
The majority of the contributions (e.g. S2-073432, S2-073433) that update the procedures in TS 23.402 and TS 23.401 to adapt the signaling procedures with the “off-path” PCC/QoS delivery model (described in S2-073133), but also the existing procedures that are included in TS 23.401 and TS 23.402 assume that the handover happens between two interfaces of the same “model”. This contribution will address the issues around the co-existence of the “on-path” and “off-path” models in the same network deployment and propose mechanisms in order to handle these scenarios. In particular the most complex case that is not handled in the handover flows for S2/S5, which is the handover to an “on-path” interface from an “off-path” one.
This contribution aims to tackle the general case and is applicable to handover between any type of “on-path” interfaces (S5/S8) and any type of “off-path” (S2/S5/S8).

2 [image: image1.emf]PDN GW  HSS/

AAA 

UE

Source

GW 

MME/

SGSN 

Target 

GW

hPCRF

1.  GTPTunnel

2. Handover Trigger

3. Create 

Default 

Bearer 

Request

7. Indication of 

IP-CAN session 

establishment

8. ACK of IP-

CAN session 

establishment

12. Create 

dedicated 

bearer 

request

11. Handover Completion

13. Dedicated bearer establishment

14. Create 

Dedicated 

Bearer 

Response

4. Indication of 

IP-CAN session 

establishment

5. ACK of IP-

CAN session 

establishment

6. PBU

9. PBACK 10. Create 

Default 

Bearer 

Response

Analysis of the case of handing over FROM “on-path” TO “off-path”

Figure 1: Handover FROM on-path TO off-path
This case does not present any significant complexity and is tackled adequately by the contributions addressing the S2a handover for the roaming and non-roaming cases. In the flow we assume that the Target Gateway is a Serving Gateway that implements S5 IETF, but in reality it can be also a non-3GPP IP Access Gateway. In that case the steps 12 onwards have to be modified in order to correspond to the equivalent establishment of bearers with specific QoS characteristics over the non-3GPP system. 

The Target Gateway initially retrieves the PCC rules from the PCRF in step 5 and initiates the establishment of Dedicated EPS bearers corresponding to the PCC rules that it has retrieved from the PCRF and are active at the time of the UE’s handover. The number of “Create Dedicated Bearer Requests” that needs to be initiated will depend on the rules that are active at the time.The procedure from step 12 onwards is not any different with the handover case using the “on-path” model. 
3 Analysis of the case of handing over FROM “off-path” TO “on-path”
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In this scenario the handover happens between a source gateway implementing the “off-path” delivery model that can be a Serving GW with IETF based S5 or a non-3GPP access GW with S2 and a gateway implementing the “on-path” model which is Serving GW with GTP S5. 
Figure 2: Handover FROM off-path TO on-path
In this case the PDN GW upon the receiving the request for the establishment of the “Create Default Bearer Request” in step 4 it has to interact with the PCRF and indicate the that the QoS PCEF that enforces the PCC/QoS rules will move from the Source Serving GW to the PDN GW given the handover happens to a domain where the “on-path” model applies. This implies that the PDN GW needs to obtain all the rules to function as a QoS PCEF given in the previous domain it was functioning simply as a charging PCEF. In order to do that an indication has to be sent to the PCRF in step 5 to indicate this “change of model”. The retrieval of the rules by the PDN GW in step 6 will allow the PDN GW now to function as a QoS PCEF (as well as charging PCEF of course) and this will trigger the establishment of a number of dedicated EPS bearers by the PDN GW at this step that will correspond to the active sessions the UE has in place. This is process is not at all different to the procedures that are followed in the “initial attach” procedure where the PDN GW has to establish a number of dedicated bearers together with the default bearer as a result of its interaction with the PCRF. 
4 Generalization of PCC interactions

As it has been observed in the previous sections the co-existence of the “on-path” and “off-path” model is possible and the only implication is the move of the QoS PCEF function from the access Gateway (serving GW or non-3GPP GW) to the PDN GW for the case of handing over from “off-path” to “on-path” enabled gateways or domains. For the handover case from “on-path” enabled gateways or domains to “off-path” enabled gateways or domains the opposite applies. 
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: Off-path to off-path Handover

Figure 4: Off-path to on-path handover
Figure 5: On-path to on-path Handover

Figure 6: On-path to off-path Handover

The above figures indicate the different cases that might be applied with regards to the interaction between the on-path and off-path model as it can be observed the difference for the handover between the handovers across different PCC models is the move of the PCEF and as a result the initialization of the QoS enforcement in the form of dedicated EPS bearer initiation procedure from the PDN GW to the Serving GW.

5 Proposal

Based on the considerations provided in the previous sections, we propose to include the following text in section 5.5 of TS 23.402.  
Address the co-existence issue in all the signaling flows that exist in TS 23.401 and TS 23.402. The authors of the document are willing to provide contributions in case the aforementioned principles are agreed.

New text in section 5.5

5.5.x PCC Models co-existence principles

Figure  W: Off-path to off-path Handover

Figure X: Off-path to on-path handover

Figure Y: On-path to on-path Handover

Figure Z: On-path to off-path Handover

Two PCC models are defined in the EPS architecture applied to different interfaces. The off-path out-of-band model is applied in the S2 interfaces and S5/S8 IETF and the on-path and in-band is applied in the GTP-S5 and S8 interfaces. Both models shall be possible two co-exist in a single EPS deployment and handover between the Gateways implementing the two different models (e.g. between Serving Gateway implementing the on-path in-band model to a Serving Gateway implementing the off-path out-of-band model) shall be possible. The following general principles apply to the co-existence of the two PCC models in the same EPS deployment:
· Relocation between two Gateways implementing different PCC models shall be based on the relocation QoS related functions of the PCEF to the target Gateway.

· The Gateway in the target access system implementing the QoS-related functions of the PCEF shall be responsible for the binding of PCC/QoS rules to QoS bearers and the establishment of the QoS bearers in the target access system (i.e. dedicated EPS bearers).

· A PCC session should have an indication of the PCC model that is applied that can be a value of the IP-CAN type as it is not tied to any access specific IP-CAN type. This indication will change as a result of establishing new PCC sessions, when the UE relocates to gateways implementing PCC models.
End of new text in section 5.5
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