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	Reason for change:
	When the PGW-C/SMF Set is deployed in the network, upon a PGW-C/SMF partial or complete failure, or when a PGW-C/SMF is shutting down (e.g. scale-in), those affected PFCP sessions and PDN connections can be moved to an alternative PGW-C/SMF in the same SMF set, as specified in clause 31 of TS 23.007.

As required in clause 31.3:
The MME shall send a Create Session Request including a PGW Change Indication towards the newly selected PGW-C/SMF, via the same or a different SGW. The MME may defer doing so until it needs to send signalling to the SGW or PGW-C. The MME should reuse the same SGW if possible, since the PDN connection restoration remains then transparent to the eNodeB. The PGW Change Indication tells the SGW and PGW-C/SMF that this is a request to move an existing PDN connection to the new PGW-C/SMF. 

[bookmark: _Hlk74056133]The intention to select the old SGW is to try to reuse the old SGW-U, so that the existing SGW-U F-TEID (for the eNB to send uplink traffic) can be used without triggering signaling towards the eNB, to provide the new SGW-U F-TEID if the SGW-U has to be changed.

When a combined SGW/PGW/SMF has failed, apparently the MME is unable to select the old combined SGW-C/PGW-C; in such case, it is useful if the PGW-C (which is also a combined SGW-C/PGW-C) which is taking over the PDN connection can also inform the MME the SGW IP address, so that the MME can send the Create Session Request message towards that SGW IP address, thus the old SGW-U (and the old SGW-U F-TEID) can be retained. 


	
	

	Summary of change:
	Extend the PGW Change Info IE (in Create/Update/Delete Bearer Request message) to include a SGW IP Address(for S11), so that the MME should send the Create Session Request message towards that SGW IP address when doing restoration of the PDN connection.


	
	

	Consequences if not approved:
	Extra complexity on the PFCP Signalling, especially for the combined SGW-U/PGW-U, e.g. an extra PFCP session (for Sxa) need to be established between a new SGW-C and the old SGW-U, so that the existing PFCP session which might be a combined PFCP session for both Sxa and Sxb has to be split into two PFCP sessions, even when the old SGW-U is anyway selected; otherwise, when a new SGW-U is selected, this leads extra signaling towards eNB for providing the new SGW-U F-TEID for sending uplink traffic, extra PFCP session signalling to remove Sxa part of the existing PFCP session.
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The MME may trigger a PDN connection restoration to move the PDN connection to a different PGW-C/SMF, e.g. when receiving a PGW Restart Notification from the SGW with the cause "PGW not responding", as defined in this clause.


Figure 31.3-1: MME triggered PDN connection restoration
1.	The PGW-C/SMF fails without restart from the PGW-C/SMF set.
2.	When detecting that the PGW-C/SMF has failed, the SGW-C shall send a PGW Restart Notification to the MME as specified in clause 16.1A.2.
When detecting that a PGW-C/SMF has failed, the SGW-C and MME shall maintain the contexts of the PDN connections served by that PGW-C/SMF for which this procedure is supported.
3.	The MME should select an alternative PGW-C/SMF using the PGW Change Info received earlier from the PGW-C/SMF.
4.	The MME shall send a Create Session Request including a PGW Change Indication towards the newly selected PGW-C/SMF, via the same or a different SGW. The MME may defer doing so until it needs to send signalling to the SGW or PGW-C. The MME should reuse the same SGW if possible, since the PDN connection restoration remains then transparent to the eNodeB. The PGW Change Indication tells the SGW and PGW-C/SMF that this is a request to move an existing PDN connection to the new PGW-C/SMF. If the PGW Change Info received earlier in the Create/Update/Delete Bearer Request as specified in clause 31.4 contains a New SGW-C IP Address IE, the MME should send the Create Session Request message towards the SGW as indicated by that IE.
5.	The new PGW-C/SMF shall identify the PDN connection context using the UE's identity (i.e. IMSI or IMEI) and the Linked EPS Bearer Identity received in the Create Session Request. If it can take over the PDN connection, it shall return a Create Session Response towards the SGW and MME (including, among others, the new S5/S8 PGW F-TEID for control plane, its PGW node name and S5/S8 PGW F-TEIDs). The PGW-C/SMF shall not change the UE's IP address.
The SGW and MME shall update their PDN connection context with the information received from the PGW-C/SMF. Any subsequent control plane procedure between the MME, SGW and PGW shall take place as defined in existing procedures.

If the MME reselected a different SGW, the MME shall update the eNB with the new SGW's S1-U F-TEID using the MME triggered Serving GW relocation procedure (see clause 5.10.4 of 3GPP TS 23.401 [15]).
6.	The MME shall update the PGW identity in the HSS. Upon detecting that the association between APN and PGW-C/SMF FQDN is changed, if an active subscription from the UDM exists for the UE to be notified on the change of the data, the HSS shall notify the UDM as specified in Figure 5.3.4-5 of clause 5.3.4 of 3GPP TS 23.632 [47].
NOTE 1:	An active subscription from the UDM can exist e.g. to notify the AMF registered for the UE for non-3GPP access.
NOTE 2:	The PDN connection restoration procedure specified in this clause does not require any specific handling from the HSS and UDM.

* * * Next Change * * * *
[bookmark: _Toc73950819][bookmark: _Toc57882002]31.4	PGW triggered PDN connection restoration
The PGW-C/SMF currently supporting a PDN connection, or a new PGW-C/SMF from the same PGW-C/SMF set, may trigger a PDN connection restoration to move the PDN connection to a different PGW-C/SMF as defined in this clause.
This may happen e.g. when a PGW-C/SMF is de-instantiated (scale-in operation), or when a new PGW-C/SMF from the same PGW-C/SMF set is reselected for the PDN connection upon a request from the PCF or the PGW-U/UPF and, more generally, when the PGW-C/SMF supporting a PDN connection is no longer available and a new PGW-C/SMF of the same PGW-C/SMF set needs to send signalling to the SGW or MME, before the MME has triggered a PDN connection restoration.


Figure 31.4-1: PGW triggered PDN connection restoration
1.	The PGW-C/SMF currently supporting the PDN connection or another PGW-C/SMF from the same PGW-C/SMF set determines that the PDN connection needs to be moved to a different PGW-C/SMF, e.g. during a PGW-C/SMF set scale-in operation, or e.g. due to PCF or PGW-U/UPF reselecting an alternative PGW-C/SMF from the same PGW-C/SMF set due to the PGW-C/SMF serving the PDN connection being unavailable and this triggers bearer signalling towards the MME.
2 or 3.	The PGW-C/SMF currently supporting the PDN connection or the new PGW-C/SMF taking over the PDN connection may send an Update Bearer Request (or a Create Bearer Request or a Delete Bearer Request) towards the SGW, either immediately or only when the PGW-C/SMF needs to send signalling (Create, Update or Delete Bearer Request) towards the SGW and MME, including the PGW Change Info IE. The SGW shall relay transparently the PGW Change Info IE towards the MME. The PGW Change Info IE shall contain the new S5/S8 PGW IP address for control plane, and may include a new S11 SGW IP Address if it is a combined SGW-C/PGW-C.
4.	Same as step 4 of Figure 31.3-1, with the MME including in the Create Session Request the new S5/S8 PGW-C/SMF IP address received in the PGW Change Info.
5.	Same as step 5 of Figure 31.3-1.
6.	Same as step 6 of Figure 31.3-1.


* * * End of Changes * * * *
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