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Introduction

This contribution compares 2 solutions for UE initiated multi access attaches and flow mobility when S2a is used.

Discussion

1. Problem Statement
In rel8, the UE can only attach from one access network, in PGW, there’s only one leg, which is connected to the current attached access network. If the UE attaches from another access network, the PGW will switch the user plane tunnel from the source access network to the target network.

However, to support multi access, the PGW behaves slightly differently. It keeps multiple legs, which are connected to each access network the UE is attached to simultaneously. To support this, the PGW needs to be able differentiate the scenario of multi access attach from the handover attach and the initial attach.

In this paper, we discuss 2 solutions to support this, and compare pros and cons of these 2 solutions.
2. Solutions
2.1 Solution 1
In this solution, the UE sends an indication of multi access attach to the access network, i.e. the UE sends an indication to the MME or trusted non-3GPP access network. The MME/trusted non-3GPP access network forwards this indication to the PGW.
If the PMIPv6 is used between the access network and the PGW, the PMIP need to be enhanced to send this indication to the PGW. One mechanism is to enhance the PMIPv6 as it is done for DSMIPv6, which includes flow filters and flow ID in BU for flow mobility, and a BID in BU to support multiple CoA per HoA. To support simultaneous coexistence of PMIPv6 with other mobility protocols (e.g. GTP or DSMIPv6), an indication of multi access is needed in PBU.

The following procedure is a simplified example of how this solution works. In this procedure, the UE first attaches in LTE with GTP based S5/S8, and then the UE attaches to a trusted non-3GPP access network via PMIPv6 based S2a.
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Figure 1: Attach to trusted non-3GPP IP access via PMIPv6 based S2a when the UE is LTE attached

For flow mobility, the MAG in the target access network sends a PBU with the flow ID, which needs to be moved to the target access network, to the PDN GW.

In this solution, if the PCC is not deployed, the flow can still be moved from one access network to another, however, if PCC is not deployed, the PCEF and the MAG cannot have consistent view of the QoS profile of an IP flow, except the PCEF and the MAG have the same configuration.
The solution has impacts on access network, i.e. the MME, SGW, and the trusted non 3GPP IP access network. In 3GPP, the NAS needs to be updated to support carrying MA indication and flow filters in attach request; the GTP-C needs to be updated to support the MA indication. The Trusted non-3GPP IP access also need to support MA indication and flow filters in L3 attach trigger, which is, however, out of scope of 3GPP specification.
This solution also requires PMIPv6 enhancement, to carry filters and MA indication. However, such work to enhance PMIPv6 to support multiple accesses has not started yet in IETF. This adds uncertainty to this solution.

This solution changes the Rel8 procedures, e.g. UE initiated resource allocation procedure. In this solution, the PMIPv6 signalling is needed for resource allocation requested by UE, without a PDN connection request, however, in Rel8, PMIPv6 signalling is not needed in such case.

In this solution, the PGW and PCRF are inevitable to be impacted.

Furthermore, mechanisms need to be considered to handle the coexistence of Rel8 entities which does not support this feature with Rel9 entities. To avoid impact to EUTRAN, all of the MMEs in a pool need to be upgraded, otherwise, it will be in a random manner of whether this feature will be supported for an UE. And the Gateway selection function in the MME needs to be upgraded to consider the coexistence of Rel 8 Gateways and the Rel 9 Gateways which support multi access.
2.2 Solution 2

In this solution, the UE sends an indication of multi access attach to the PGW via PCO. The access network regards the attach as a normal attach, and is not aware of the multi access. A simplified example procedure is shown in figure 2:
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Figure 2

For flow mobility initiated by the UE, the UE first request for resource allocation in target system, and then the resource in source system can be released by PGW or UE. This can be done by Rel 8 procedures as in section 6.7.1 in TS 23.402, with enhancements of PGW and PCRF.

The most outstanding benefit of this solution is that it has no impact on access network, only the UE, PDN GW, and PCRF are impacted. It needs no enhancement to PMIPv6, Rel8 procedures can be reused, with the exception of including a new indication in PCO.
One disadvantage of this solution is that it depends on the deployment of PCC. However, this is how Rel8 is specified. In Rel8, without PCC, it is not possible to operate on flow level. One possible way to solve this problem is to include packet filter ID into the PCO, and exchange between UE and PDN GW directly, if it’s so desired.
Conclusion

Comparing the 2 solutions, we recommend adopting solution 2, since its smaller impacts on Rel 8 architecture. Solution 2 only impacts the function of UE, PDN GW, and PCRF, which are inevitable to support multi access. 
A corresponding P-CR on procedures is included in S2-09xxxx.
Proposal

The following new text is proposed to be added to the TR 23.861.

* * * First Change * * * *

7
Solutions for multi access PDN connectivity and IP flow mobility

Editor’s Note: This subclause will describe the proposed solutions for the use cases identified in subclause 4.

7.1
IP flow mobility solution

7.1.1 Indication of Multi Access during Attach and PDN Connection Establishment

To support Multi Access, the UE shall initiate attach to each access network, and initiate PDN connection establishment in each access network. 

When the UE attaches to an access system, the UE shall indicate to the PDN GW that Multi Access is supported. According to the indication, the PDN GW will remain multiple bindings of a PDN connection with multiple access networks for the UE.

To avoid the impact on the access network, if the mobility management protocol selected in an access network is NBM, e.g. the GTP or PMIPv6, the UE send such indication to the PDN GW via PCO.

If the selected mobility management protocol in an access system is DSMIPv6, the UE shall include such indication in Binding Update, how this indication is encoded in BU is FFS.
7.1.2 PDN GW Enhancements


The PDN GW needs to be enhanced to support Multi Access, the enhanced PDN GW function includes:

· PDN GW is enhanced to support bindings of a PDN connection with multiple access networks. 
* * * End of Change * * * *
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