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Abstract of the contribution: Discusses the applicability of SSC mode 3 for mobility with LLC.
1. Introduction
SID "FS_LLC_Mob" was approved in SA#78 the objective of this SID is copied below: 

 Improvements to enable low latency following UE mobility and, possibly, following the activation of a service requiring low latency. Retain single SGW-C per UE concept but utilise SGW-C’s “independent SGW-U per PDN connection” concept and expect to base on a “make before break” PDN connection mobility concept (with UE IP address change).  
Anticipated work and impacts are e.g.:

- 
decide on whether to initiate “make before break” from e.g. MME or PCRF,. 

- 
investigate the need for e.g. PGW-C to PCRF interface extensions to support ”make before break” PDN connection mobility (and if needed to support this, e.g. MME-SGW-PGW interface extensions).  

The different options (e.g. MME vs. PCRF) will be compared and possible intermediate versions of the solutions can be maintained in a Technical Report.
For 5GS, SA2 has defined Service and Session continuity mode 3 as follows in TS 23.501 cl. 5.9.2.3: 

For PDU Session of SSC mode 3, the network allows the establishment of UE connectivity via a new PDU Session Anchor to the same data network before connectivity between the UE and the previous PDU Session Anchor is released. When trigger conditions apply, the network decides whether to select a PDU Session Anchor UPF suitable for the UE's new conditions (e.g. point of attachment to the network).

The procedure is described in TS 23.502 cl.4.3.5.2: 
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Figure 4.3.5.2-1: Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions
1.
The SMF determines that the serving UPF or the SMF needs to be changed.
2.
The SMF invokes the Namf_Communication_N1N2MessageTransfer (PDU Session ID, SMF Reallocation requested indication, N1 SM container (PDU Session Modification Command (Cause, PDU Session Release timer))) where PDU Session ID indicates the existing PDU Session to be relocated and Cause indicates that a PDU Session re-establishment to the same DN is required.


The SMF Reallocation requested indication indicates whether the SMF is requested to be reallocated.

The release timer value indicates how long the network is willing to maintain the PDU Session.
[…]

In order to determine whether the existing design of the procedure for SSC mode 3 as described for 5GS is applicable to Low Latency communication we need to consider "how" (i.e. what are the triggers) the SMF can use in order to determine that the serving UPF or the SMF needs to be changed. 

In case of Low Latency Communication the assumption is that the UPF/PGW-U is collocated with RAN and this is the only way that the Packet Delay Budget (PDB) of the related QCIs can be met. This means that it cannot be afforded that the PDN connection can stay anchored in a non-optimal PGW-U/UPF for a certain transient period of time since the delay requiremens cannot be met during this period. 

Overall this means that, if we would like to re-use the principles of SSC mode 3 regardless of whether the trigger for PDN connection establishment/modification comes from MME or PCRF, the PDN connection has to be pre-established before the mobility event (Handover) occurs otherwise the delay requirements cannot be met.
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Figure 1: Sequence of events for PDN Connection relocation in order to achieve LLC
Taking this one step further it means that the node that will trigger the PDN connection "pre-establishment" (MME or PCRF) has to anticipate in advance the mobility event and trigger the UE to establish the PDN connection to the appropriate PGW. 
Observation 1: The node that will trigger the PDN connection "pre-establishment" (MME or PCRF) for the "make before break" PDN connection, has to anticipate in advance the mobility event and trigger the UE to establish the new PDN connection to the appropriate PGW, before the actual mobility event occurs. 

In addition, if the new PDN connection is established before the actual handover, the following needs to be considered:

-
the handover may actually not take place or may fail, in which case the UE should not start using the new PDN connection -
there may be multiple targets for the mobility, in which case multiple PDN connections, but not “used” by the UE until the handover to the relevant target location takes place.

Our understanding is that these considerations has not been discussed for 5GS SSC mode 3. The unstated assumption was that the SMF triggers the "relocation" AFTER the mobility event occurs. To consider changing this assumption that appliesfor 5GS and make this applicable to LLC_Mob will bring the following issues in the overall design that need to be resolved: 

· How the node that triggers the PDN connection "pre-establishment" (MME or PCRF) for the "make before break" PDN connection, anticipate the mobility patterns of the UE? For instance assuming as above that the PGW-Us are collocated with different eNBs how can it expect that the UE will move to the "right" eNB (where the session anchor is)? 

· Given the above is it correct to assume that multiple PDN connections (instead of just one) may have to be "pre-established" in order to cover all possible target nodes in advance of the mobility event? 
· Given the mobility is unpredictable and as per above the UE may have to "pre-establish" multiple PDN connections in order to cover all possible target nodes, does a message additional from those used for SSC mode 3 will have to be defined in order to inform the UE which of the "pre-established" PDN connections to use? For instance does an actual "trigger" for the UE to re-bind the applications to a specific PDN connection/IP address?
· How the node that triggers the PDN connection "pre-establishment" (MME or PCRF) will know all the possible "target" eNB and associate them with corresponding PGWs? 

Given the above issues are not easy to solve and have not been studied even for SSC mode 3 for 5GS, they have to be defined as key issues if the "make before break" PDN Connection concept is to be used for Low Latency Communication.
2. Proposal

It is proposed to discuss the following issues and capture corresponding key issues in the TR for FS_LLC_mob
>>>Start Changes<<<

5
Key Issues

5.X1
Key Issue X1: How to anticipate the UE mobility in advance to a new anchor
5.X1.1
Description

Editor’s note: This clause provides a short description of the key issue.
The node that will trigger the PDN connection "pre-establishment" (MME or PCRF) for the "make before break" PDN connection, has to anticipate in advance the mobility event and trigger the UE to establish the new PDN connection and provide new routing rules to the UE for the appropriate PGW, before the actual mobility event occurs.
How the node that triggers the PDN connection "pre-establishment" (MME or PCRF) for the "make before break" PDN connection, and how to anticipate the mobility patterns of the UE will be studied as part of this key issue. For instance assuming as above that the PGW-Us are collocated with different eNBs how can it expect that the UE will move to the "right" eNB (where the session anchor is)?
5.X2
Key Issue X2: How to trigger the re-binding of applications to the specific PDN connection/IP address that will be the target of mobility
5.X2.1
Description

Given the mobility is unpredictable and as per key issue X 1the UE may have to "pre-establish" multiple PDN connections in order to cover all possible target nodes, does a new message additional need to be defined in order to inform the UE which of the "pre-established" PDN connections to use, need to be delayed till after the handover takes place? For instance does an actual "trigger" for the UE to re-bind the applications to a specific PDN connection/IP address need to be defined?
>>>End of Changes<<<
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