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Abstract of the contribution: For supporting the user plane session restoration case, it is proposed that control plane can provide previously allocated GTP-U IP address and TEID to the user plane.
Discussion

For the GTP-U IP address and TEID allocation, currently the TR captures one solution: allocation by the user plane function. In this solution the control plane requests the GTP-U IP address and TEID from the user plane. Although, this solution is fine for the establishment of new user plane session, it cannot be used for the restoration of the existing user plane session e.g. when the user plane restarts or fails and losses all the existing sessions. 

If we use the currently documented solution for the restoration case as well then the GTP-U IP address and TEID for the existing session would change and the signalling to the other network entities are needed to update them with the new identity of the GTP-U session. Or if the restoration procedure is not supported then the UE’s session has to be released and re-established. None of these is best solution to handle user plane restart or failure. Hence, in this paper, it is proposed that the control plane may provide the previously allocated GTP-U IP address and TEID (along with the other user plane session related information) to the user plane in order to restore the previously allocated user plane session, to handle the restart or failure of the user plane.
Proposal

It is proposed to agree to the following changes to TR 23.714.
* * * 1st Change * * * *

6.1.1.5
Considerations for GTP-U IP address and TEID allocation

6.1.1.5.1
Description 

This section describes solutions for item A.2 in the table, i.e. solutions for whether GTP-U IP address allocation is performed in the user plane or control plane solutions. 

6.1.1.5.2
Solution 1: GTP-U IP address and TEID allocation in the user plane function 

In this solution the allocation of the IP address and TEID for GTP-U is provided by the user plane function

Whenever a new user plane TEID and IP address allocation is required, e.g. during default bearer establishment, the control plane entity shall request the user plane entity to allocate the user plane TEID and IP address for the new (GTP) tunnel.

The user plane entity shall allocate the user plane TEID and IP address when the resource for the new GTP-tunnel is accepted and signal these parameters to the control plane entity.

The control plane entity shall signal the allocated user plane TEID and IP address to other network entities to complete the bearer establishment.
Editor’s note: Further details are FFS.
6.1.1.5.X
Solution X: Control plane function providing pre-allocated GTP-U IP address and TEID to the user plane function (during restoration scenario)
This solution is applicable for the user plane session restoration scenario, e.g. when the user plane restarts (or fails without restarting) and losses all the existing sessions. Those impacted user plane sessions can be restored in the restarted or another user plane by the control plane, if the user plane restoration procedures are supported by the control and user planes.
The principles of this solution can be applied on top of the control plane as well as the user plane based “GTP-U IP address and TEID allocation” solutions and it is assumed that the control plane stores the GTP-U IP address and TEID on a per session basis.
Once the control plane detects restart/failure of the user plane, as a part of the user plane session restoration, the control plane shall provide the previously allocated GTP-U IP address and TEID(s) (along with all the other session related information) to the new or restarted user plane (please refer to Note 3). This is performed by each control plane for all the UE sessions which were active between the control plane and the restarted/failed user plane. The new or restarted user plane shall use the pre-allocated GTP-U IP address and TEID for the given session instead of allocating new values for each of those sessions. This will ensure that the peer nodes can continue using the same GTP-U session identities even after the restart or failure of the user plane.
NOTE 1:
It is assumed there exist some protocol based mechanism, e.g. periodic exchange of heart-beat messages, for the control plane to detect the restart and/or failure of the user plane function.
NOTE 2:
Since restoration procedure is supported, it is assumed that the user plane function will not report change of restart-counter to the peer user plane functions. This is inline with the other restoration procedures defined by CT4.
Editor’s note:
It needs to be clarified whether or not there might be potential conflicts of allocation of F-TEID-u when this solution is applied on top of the user plane based “GTP-U IP address and TEID allocation.
NOTE 4:
The restoration and recovery aspects will be defined by CT4, therefore this should be rechecked with CT4.
Since there is no change of GTP-U IP address and TEID, no signalling to the other network entities are needed. Thus, the restoration of user plane session can be transparent to the other network entities.
This solution is applicable to the SGW as well as PGW.
* * * End of changes * * * *
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