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1. Introduction
Stage 2 had identified that the TEID and GTPU address allocation after restoration of the U plane can follow solution #3 given in sub-clause 6.1.1.5.4 but has left the decision upto CT4 to discuss and decide. This PCR adds a solution for PGW-U restoration without restart.
2. Reason for Change
Stage 3 needs to discuss and conclude on a solution for PGW-U restoration without restart
3. Proposal
It is proposed to add the solution given in this PCR to the TR 29.8de

* * * First Change * * * *
[bookmark: _Toc454285385]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 23.714: "Study on control and user plane separation of EPC nodes".
[x]	IETF RFC 5227, IPv4 Address Conflict Detection.
[y]	IETF RFC 4271, A Border Gateway Protocol 4
Editor's Note: Add a solution for SGW-U failure.

* * * Next Change * * * *
[bookmark: _Toc454285399]5.5 Solutions for PGW-U failure with and without restart
This section describes solutions for PGW-U failure with and without restart.
[bookmark: _Toc454285396]5.5.1x	PGW-U Failure Without Restart – Solution#1: Solution 1PGW-C Recreating the User Plane Sessions in a New PGW-U
5.5.x.1	Solution Description
When the PGW-C detects the failure of an PGW-U without a restart, it may optionally perform the operations as shown in the call flow below to restore the user plane sessions:
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Figure x: Session Restoration after PGW-U Failure without Restart

1) The PGW-C detects that the PGW-U failed without a restart. In order to restore the user plane sessions hosted in the failed PGW-U, the PGW-C identifies and select a new PGW-U entity that can take up the user plane sessions lost from the failed PGW-U. The PGW-C shall follow the procedures identified under sub-clause x.y for selection of user plane entity by the control plane for this purpose. If the failed PGW-U supports multiple GTPU end point addresses, then the PGW-C can potentially migrate each of those GTPU endpoint address and the the list of user plane sessions using that GTPU endpoint address to a different PGW-U. In such a case it is assumed that the user plane sessions that share the same S5 GTPU endpoint have their PDN addressees allocated from the same IP sub-pool in the failed PGWU.
Editor's Note:	The reference to sub-clause x.y needs to be updated once stage 2 normatively specifies the high level principles of user plane selection.
2) [bookmark: _GoBack]The PGW-C instructs the selected PGW-U to take up the given GTPU end point address(es), which is same as the GTPU end point address(es) of the failed PGW-U. The PGW-C also instructs the selected PGW-U to own the IP pool(s) that the PDN addresses of the user plane sessions to be restored share.
Editor's Note: Whether this instruction is piggybacked over Sx Session Management Message or a nodal Sx Management Message is required is FFS.
Once the selected PGW-U is instructed to take up a GTPU end point address(es), the PGW-U shall advertise that IP to its MAC address mapping to the peer routers, through mechanisms like ARP Announcement (Gratituous ARP) as specified in IETF RFC 5227 [x]. However the exact mechanisms needed to achieve this are out of scope of 3GPP.
Similarly the PGW-C shall advertise that the new PGW-U is owning the IP pool(s) that was owned by the failed PGW-U earlier, to the upstream IP routers, so that the upstream routers forward the downlink IP packets to the right PGW-U. The PGW-U may use mechanisms like BGP updates, as specified in IETF RFC 4271 [y] for this. BGP updates may cause routing convergence delays in the upstream routers. There could also be other mechanisms that could be used for updating the upstream routers. However, the exact mechanisms needed to achieve this are out of scope of 3GPP.
3) The PGW-C recreates the user plane sessions that were on the failed PGW-U on the selected PGW-U by using the Sx session management procedures. 

5.5.x.2	Solution Evaluation
Pros:
-	This solution has no impacts to peer nodes.
-	No impacts to existing S5 interface and GTP-C protocol.
Cons:
-	User plane sessions of bearers that share the same S5 GTPU end-point address can be re-created only in their entirety. This requires a new PGW-U to be available to take up all the sessions from the failed GTPU endpoint of a PGWU.
-	If existing PGW-U nodes that are healthy have spare capacity to take up sessions, sessions can't be recreated on them directly as they may have different GTPU end point addresses. In order to recreate sessions on an existing healthy PGW-U, a logical partition needs to be created on that PGW-U and that partition needs to be created with a logical interface having the specified GTPU end point address(es). Even then there may not be enough capacity on that node to take up all the recreated sessions that share the same S5 GTPU end-point address.

* * * End of Changes * * * *

