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Introduction

This paper discusses network initiated SAE Bearer establishment signalling sequences. The signalling sequences are shown in a context of a MME-UPE split architecture. The goal is to show and discuss the SAE Bearer signalling and the MME role in the procedure.

Current TR 23.661v1.6.1 already includes Figure H.7.2 on alternative B, using an interface from the PCRF to the MME, in addition to using an interface between the PCRF and SAE GW (IASA in the figure’s terminology). However, that approach would imply significant changes compared to the PCC architecture currently being standardized for Rel-7, since it would require multiple types of interfaces to the PCRF. Furthermore the MME is an LTE-specific entity; a PCRF-MME interface would therefore unnecessarily introduce an access dependency into the PCRF.  Using the network initiated SAE Bearer establishment procedure outlined below, it is possible to avoid these disadvantages. 

2 Discussion

In a MME-UPE split architecture the SAE Bearer establishment procedure should involve the MME in the signalling sequence, as shown below. The figure below shows the order of signalling and, in addition, bearer QoS parameters. 

For network initiated dedicated SAE Bearers the PCRF provisions the UPE/SAE GW with PCC rules, which allows the UPE/SAE GW to start a network initiated dedicated SAE Bearer establishment procedure.  The PCC rules include QCI, ARP and Bit Rates and uplink and downlink packet filters per Service Data Flow (SDF). Uplink packet filters are sent to the UE for uplink service bearer binding. The uplink packet filters may also be used by the UPE/SAE GW for other purposes such as for gating control. Downlink packet filters are installed in the UPE/SAE GW for service bearer binding in downlink direction. 

UPE/SAE GW sends a bearer request to the MME. The role of the MME in the bearer establishment procedure is to handle NAS signalling towards the UE, and to initiate the bearer establishment in the eNodeB.  

We see the following advantages in having MME included in the network initiated SAE Bearer signalling: 

· Control signalling between UPE/SAE GW and eNodeB, and NAS signalling between UPE/SAE GW and UE can be avoided. 

· When the MME handles idle to active mode transitions, the MME can re-establish all the SAE Bearers without UPE/SAE GW involvement when the UE wakes up from idle mode. This decreases the amount of signalling in the UPE/ SAE GW in the idle->active transitions. 

· Since the MME handles inter-3GPP handover signalling, the MME needs to be aware of the SAE Bearer information when the UE moves between LTE and 2G/3G access. This is expected to be quite a frequent event, especially in the initial phases of LTE introduction. By making the MME be aware of the SAE Bearer information, we avoid the need to send this information from UPE/ SAE GW to the MME during handover. 

· S7 is only needed between PCRF and UPE/SAE GW and S7 between PCRF and MME can be avoided.

Note that the signalling diagrams show the case of combined UPE and SAE GW only, although the use of S5a between them is not excluded. In that case S5a carries the bearer setup parameters. 

[image: image1]
Figure 1 Alternative B, , with a PCRF interface to the SAE GW only minimizing impact on the PCC architecture

Note: The level of QoS sent to the UE is FFS.

3.
Proposal

It is proposed that SA2 agrees to the solution outlined above for SAE Bearer establishment in the SAE architecture as one potential alternative within the context of option B. 

It is further proposed that the figure below is added to Annex H.7 as a further alternative for option B. It clarifies the separation of  MME and UPE in the context of SAE Bearer control signaling via the MME.

-----------start change---------------

H.7
PCRF triggered establishment of Dedicated Bearers

Editor’s note: The flows may be changed once the implied aspects on QoS signaling are agreed within the scope of the discussion on how QoS and bearers are set up.
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Figure H.7.1: Alternative A
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Note: The resource request from PCRF in step 2 can be replaced by a push authorization message to the IASA followed by SAE bearer setup requested from MME by the UPE, with similar acknowledgements via the IASA in step 9, but these do not affect these differences do not affect the discussion on MME and UPE.

Figure H.7.2.1: Alternative B, using PCRF-MME interface
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Figure H.7.2.2: Alternative B, without PCRF-MME interface
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Figure H.7.3: Alternative C
------------end of change-------------------
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