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Abstract of the contribution:

Solution 1 for assignment of dedicated MME/SGSN as described in TR 23.707 with a signaling sequence which includes use of the Update Location Procedure. This contribution discusses the processing impact and error scenarios from use of Update Location Procedure and proposes a change of impact to mitigate these effects.
1
Background

TR 23.707 and solution 1 for assignment of dedicated MME/SGSN specifies a signaling flow of redirection as outlined by figure 5.2.1.1.1.2.1-2 of the TR. A copy of the figure is included here:
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For a scenario triggered by a TAU Request from the UE, some highlighted steps of the flow is the following sequence
1.
The UE requests to get network service.
2.
The RAN node selects a first MME node.
3.
The first MME node attempts to retrieve UE Usage Type from the node where the UE is currently registered, the Old MME/SGSN, using the Context Request procedure.
The Old MME/SGSN does not provide a UE Usage Type.
Absence of information “UE Usage Type” at step 3 may e.g. be a result from that the Old MME/SGSN is a legacy node which does not support dedicated core network functionality.
6.
Since UE Usage Type is not provided by the Old MME/SGSN, the first MME attempts to retrieve UE Usage Type from HSS using the Update Location procedure.
An effect from using the Update Location procedure is that the UE registration at HSS is moved from the Old MME/SGSN to the first MME.
The change in registration includes use of the Cancel Location procedure to the Old MME/SGSN, which causes the node to drop its UE context. For that reason it’s necessary that the first MME stores the UE context it has received as a result of step 3.
10.
The first MME node use UE Usage Type to select a dedicated core network to serve the UE.
The first MME node sends a reroute of the UE NAS request indicating an intended dedicated core network.
The reroute signaling includes a GUTI allocated by the first MME.
11.
The RAN node selects an MME node in the intended dedicated core network and sends the TAU request to the selected MME node.
The signaling includes the GUTI allocated by the first MME.
12.
The selected MME node in the dedicated core network executes the TAU procedure.
As part of the TAU procedure the selected MME use the GUTI allocated by the first MME to retrieve the UE context using the Context Request procedure.

2
Discussion

At the end of the TAU procedure execution with a successful result, the selected MME in the dedicated core network informs the UE about TAU procedure execution success and provides the UE with an updated GUTI as part of the TAU Accept message.

The new GUTI is a reference to the serving MME in the dedicated core network, i.e. where the UE is registered by HSS and where the UE context is stored.

If the TAU execution

· is interrupted after the Update Location at the first MME and before the UE receives a TAU Accept, or,

· the selected MME is temporarily unable to successfully conclude the TAU procedure and sends a TAU Reject with e.g. a cause code #22,

the UE still has the GUTI provided by the Old MME/SGSN despite that the UE context now has been moved to the first MME.

When the UE retries the TAU Request, or change access and attempts the RAU procedure, then this UE request will always fail and cause the UE to re-attach.

The reason is the inconsistency caused by that the UE is provided with a GUTI which does not match the node where the UE context is stored, and as a result it’s not possible to locate the UE context based on information from the UE.

The inconsistency is caused by the Update Location from the first MME since the Update Location cause the HSS to send a Cancel Location to the Old MME/SGSN and thereby cause that node to drop the UE context.

3
Solution proposal

Change the procedure between MME/SGSN and HSS such that it can be used for DECOR without causing a subsequent cancel location with unnecessary UE context removal and a risk of re-attach with end user service interruption.

That is a good approach since the use of Update Location by the first MME is not to start serving the UE or get access to a complete UE subscription data, but rather just get a temporary access to UE Usage Type from subscription data.

With adding that option to a use of the Update Location procedure the flow will instead be:

1.
The UE requests to get network service.

2.
The RAN node selects a first MME node.

3.
The first MME node attempts to retrieve UE Usage Type from the node where the UE is currently registered, the Old MME/SGSN, using the Context Request procedure.
The Old MME/SGSN does not provide a UE Usage Type.
Absence of information “UE Usage Type” at step 3 may e.g. be a result from that the Old MME/SGSN is a legacy node which does not support dedicated core network functionality.

6.
Since UE Usage Type is not provided by the Old MME/SGSN, the first MME attempts to retrieve UE Usage Type from HSS.
The signaling does not cause HSS to send Cancel Location to the Old MME/SGSN.
10.
The first MME node uses UE Usage Type to select a dedicated core network to serve the UE.
The first MME node sends a re-route of the UE request indicating an intended dedicated core network.
The re-route signaling does not include a GUTI allocated by the first MME. That’s not needed since the GUTI from the UE now correctly indicates the node where the UE context is stored.
11.
The RAN node selects an MME node in the intended dedicated core network and sends the TAU request to the selected MME node.
The signaling does not include the GUTI allocated by the first MME.

12.
The selected MME node in the dedicated core network executes the TAU procedure.
As part of the TAU procedure the selected MME uses the GUTI as provided by the UE to retrieve the UE context using the Context Request procedure.

4
Evaluation
Without the proposed change the UE will always be forced to re-attach when the TAU procedure execution is interrupted or rejected.
5
Proposal

Change the procedure between MME/SGSN and HSS such that it can be used for DECOR without causing a subsequent cancel location with unnecessary UE Context removal and a risk of re-attach with end user service interruption.

If agreed it is proposed to reflect the change in other DECOR CRs.
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4c.Attach/TAU procedure from TS 23.401







5. Other Steps from Attach/TAU procedure until Update Location Request as per TS 23.401
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14. Attach procedure is continues from Step 4 between UE and the dedicated network as per TS 23.401
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8. Cancel Location Ack
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6. Update Location Request
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