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Proposal
It is proposed to make the following revision marked changes to section 6.1 of TR 23.739 v0.2.1.

################### Changes to TR 23.739 v0.2.1 ########################
[bookmark: _Toc510607479]6.1	Solution #1: A posteriori make-before-break PDN connection mobility initiated by MME
[bookmark: _Toc510607480]6.1.1	Introduction
The solution addresses Key Issues #1 and#2.
[bookmark: _Toc510607481]6.1.2	Functional Description
This solution assumes that the establishment of a new PDN connection for make-before-break PDN connection mobility is initiated by the MME after the UE mobility event i.e. it is assumed that there is no need for anticipated establishment of new PDN connection(s) ahead of UE mobility.
Regarding Key Issue #1 (How to detect the activation of a service requiring low latency user plane support) this solution assumes that the services requiring low latency user plane support are configured to request and use a specific APN. All traffic associated with an APN for low latency service receives the same treatment from the perspective of make-before-break PDN connection mobility.
Regarding Key Issue #2 (How to detect that UE mobility requires the re-location of a user plane function) this solution assumes that the MME is configured to know the PGW "service areas" for low latency service APNs.
[bookmark: _Toc510607482]6.1.3	Procedures
Depicted in Figure 6.1.3-1 is a possible procedure for "make-before-break" PDN connection mobility in EPS. It is based on the 5G System procedure for SSC mode 3 PDU Session Anchor change with multiple PDU Sessions (TS 23.502 [5] clause 4.3.5.2).
The procedure is triggered by the MME in order to change the PGW for a UE in "make-before-break" manner. This procedure releases the existing PDU connection associated with an old PGW (i.e. PGW1 in Figure 6.1.3-1) after having established a new PDU connection to the same data network with a new PGW (i.e. PGW2 in Figure 6.1.3-1), which is controlled by the same MME.


Figure 6.1.3-1: "Make-before-break" PDN connection mobility
1.	User plane data are forwarded via SGW1 and PGW1.
2.	Due to UE mobility the MME relocates the SGW function to SGW2 while keeping PGW1.
3.	User plane data are forwarded via SGW2 and PGW1.
4.	The MME determines that the serving PGW (PGW1) needs to be changed.
5.	The MME forwards a NAS message (EPS Bearer ID, Cause, PDN connection Release timer) to the UE where EPS Bearer ID indicates the existing PDN connection to be relocated and Cause indicates that a PDN connection establishment to the same data network is required.
	The release timer value indicates how long the network is willing to maintain the PDN connection.
6.	Upon reception of the NAS indication the UE initiates a PDN connection establishment to the same APN. The MME knows that this PDN connection establishment is related to the NAS indication that it has provided to UE in step 5 and selects PGW2 which is geographically closer to the UE location (e.g. collocated with SGW2) and completes the establishment of the new PDN connection.
7.	After establishment of the new PDN connection the UE forwards new flows via the new PDN connection (SGW2-PGW2 user plane path), whereas existing traffic flows are forwarded via the old PDN connection (SGW2-PGW1 user plane path). The UE may also proactively move existing flows (where possible) from the old to the new PDN connection.
8.	The old PDN connection is released either by the UE before the timer provided in step 5 expires (e.g. once the UE has consolidated all traffic on the new PDN connection or if the old PDN connection is no more needed) or by the MME upon expiry of this timer.
Depicted in Figure 6.1.3-2 is the same procedure when CUPS is used in EPC.


Figure 6.1.3-2: "Make-before-break" PDN connection mobility with CUPS
1.	User plane data are forwarded via S/PGW-U1.
2.	The MME determines that the serving S/PGW-U (S/PGW-U1) needs to be changed.
3-4.	Same as steps 5-6 in Figure 6.1.3-1.
5.	After establishment of the new PDN connection the UE forwards new flows via the new PDN connection (P/SGW-U2 user plane path), whereas existing traffic flows are forwarded via the old PDN connection (P/SGW-U1 user plane path). The UE may also proactively move existing flows (where possible) from the old to the new PDN connection.
6.	Same as step 8 in Figure 6.1.3-1.
[bookmark: _Toc510607483]6.1.4	Impacts on existing entities and interfaces
This solution assumes that the MME is configured to know the PGW "service areas" for specific APNs. 
The NAS protocol needs to be enhanced to support the new indication(s) (refer to step 5  in Figure 6.1.3-1 or step 3 in Figure 6.1.3-2).
The UE needs to process the new downlink NAS indication and trigger a new PDN connection.
The MME needs to keep track that it has sent a NAS indication to the UE in order to do a new PGW selection for a second PDN connection establishment to the same APN (rather than re-using the existing PGW).

No other impact on existing interfaces has been identified.
[bookmark: _Toc510607484]6.1.5	Evaluation
The solution is similar to aligned with the SSC mode 3 functionality in the 5G System (refer to TS 23.502 [5] clause 4.3.5.2 but where the need for PDU Session Anchor relocation is determined by the EPC’s mobility management function rather than the EPC’s sSession mManagement logic in the “home” part of the PLMNFunction (SMF). 
The solution supports PCRF relocation (if needed).
The solution supports roaming scenarios, provided that the VPLMN is configured with the information on low-latency APNs and the PGW “service areas” (e.g. this may be the case when using Local Break Out).
The solution is not aware of the use (or non-use) of applications that require low latency (it is based only on APN and the relative locations of the S/PGW-U and the current eNB).

################### END OF PROPOSAL ########################
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