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Abstract of the contribution:

This paper proposes two alternatives for QoS signalling in the roaming case with Home routed traffic: via the PCC infrastructure (out-of-band) and via the S8 reference point (on-path). The handling of multiple PCRFs is addressed as part of the former alternative.
1. Introduction
During discussions on distributions of PCC functions in SAE roaming scenarios in the last meeting (see [1]) it was pointed out that there are basically two alternatives for conveying QoS information in the Visited network:
· Alternative A: via the PCC infrastructure (S9-S7b);

· Alternative B: via the S8 reference point.

We refer to these two alternatives as out-of-band and on-path signalling, respectively (refer to Figure 1).
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a) Alternative A: out-of-band QoS signalling
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b) Alternative B: on-path signalling

 Figure 1: Two alternatives for QoS signalling: a) Alternative A: via PCC infrastructure (out-of-band); b) Alternative B: via S8 (on-path)
The signalling flows proposed in the next section illustrate the procedures for setup of Default and Dedicated SAE bearers for the two signalling alternatives. The purpose of this exercise is to compare the number of steps in each procedure.
Also provided in the Appendix is a call flow for the Local Breakout case.

2. Signalling Flows for Default IP Access Service
2.1 Alternative A
This procedure is used when the UE establishes the default IP access service or upon handover involving a relocation of the Policy Enforcement Point (PEP) i.e. upon handover involving relocation of MME/UPE.
Proxy MIP (PMIP) is used as an example of QoS unaware protocol, for which out-of-band QoS signalling may be appropriate.
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Figure 2: Setup of Default IP Access service with out-of-band signalling
Notes:

· It is assumed that the hPCRF function is assigned on per-UE basis and is retrieved by means of a new UE NAI (e.g. IMSI@pcc.operator.com). This hPCRF serves as a PCC anchor point for the session’s lifetime i.e. upon PEP relocation the vPCRF retrieves always the same hPCRF for a given UE;
· The vPCRF function is assigned by the VPLMN and is not UE specific. The vPCRF may or may not change upon PEP relocation;
· If the UE has ongoing sessions during PEP relocation, the Response messages (steps 4-5) contain the policy and charging rules related to those sessions (that were stored in the hPCRF), so that the rules can be re-installed in the target PEP.
It is FFS whether there is an interaction between the hPCRF and the SAE anchor (e.g. Mobile IP Home Agent) during the setup of the Default IP Access service.
2.2 Alternative B

This procedure is used when the UE establishes the default IP access service.

GTP is used as an example of QoS-aware protocol.
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Figure 3: Setup of Default IP Access service with on-path signalling
Notes:

· none
3. Signalling Flows for Dedicated Bearer Setup
3.1 Alternative A
This procedure is used with network initiated bearers when the AF is in the HPLMN.
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Figure 4: Setup of Dedicated bearer with out-of-band signalling
Policy information in this approach is pushed towards the VPLMN, along with the QoS information for realisation of the access bearer (S1 bearer in case of LTE access).

Notes:

· the interaction with the Home SAE anchor (Step 4b) may not be needed if the flow based charging takes place in the VPLMN.
3.2 Alternative B
This procedure is used with network initiated bearers when the AF is in the HPLMN.
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Figure 5: Setup of Dedicated bearer with on-path signalling

Policy information in this approach is pushed towards the VPLMN, along with the QoS information for realisation of the access bearer (S1 bearer in case of LTE access).

Notes:

· This is a generic call flow assuming that the NW-initiated bearer is a 2-step procedure (request/ response). If REL-7 GTP is used across S8, then the signalling flow should be slightly modified, because NW-initiated bearer setup procedure in GTP is a 3-step procedure. More specifically, the NAS signalling in Step 6 (Initiate PDP Ctxt Activation) would have to be conveyed all the way down to the UE, requesting the latter to initiate the Secondary PDP Context Activation procedure.
4. Conclusion and Proposal

It is proposed to discuss the pros and cons of the two signalling alternatives based on the call flows provided in Sections 2 and 3, and possibly agree some text for inclusion in the TR (e.g. in Section 7.1 or in Section 7.12.4).

Looking at the figures in Sections 2 and 3, it appears that the number of procedural steps in both signalling alternatives is the same.
In the specific case where REL-7 GTP is used across S8 the overall signalling procedure is slightly longer because of the 3-step nature of the Network Requested Secondary PDP Context Activation.
References
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APPENDIX: Case when AF is in VPLMN

This procedure is used with network initiated bearers when the AF is in the VPLMN (refer to Local Breakout in Figure 4.3-2 in TR 23.882).
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Figure A: Network initiated bearers with AF in VPLMN

Policy information in this approach is pushed towards the VPLMN, along with the QoS information for realisation of the access bearer (S1 bearer in case of LTE access).

Notes:

· The vPCRF may optionally forward the AF-triggered request to the hPCRF in the HPLMN to check against home policies (Steps 3-5). Alternatively it may make a local decision e.g. based on the roaming agreement. It is FFS whether both approaches should be allowed. It is also FFS the extent to which the hPCRF may modify rules from the vPCRF.
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6. Default IP access service complete











Steps 2-5 and 2a-3a can be executed in parallel







3a. Response







2a. PMIP registration







5. Response







3. PEP registration







2. PEP registration







4. Response







1. Default IP access service request



 (or following PEP relocation)







AF



(HPLMN)







MME/UPE











eNodeB







h-SAE



anchor







hPCRF







UE







vPCRF












_1222604396.doc

[image: image1]

























































6. Default IP access service complete
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