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1
Discussion

TR 22.864 (SMARTER NEO) has several requirements for efficient user plane paths. These requirements apply to communication between UEs attached to the same network, between a UE and a host in the Internet, and between a UE and a service providing entity residing close to the network edge, as illustrated with this excerpt from TR 22.864:
5.1.2.2
Efficient User Plane

Editor’s Note: The following requirements are copied from [2], clause 5.8.3:

Subject to operator’s policy and/or based on application needs, the 3GPP network shall support efficient user-plane paths between UEs attached to the same network, even if the UEs change their location during communication.

Subject to operator’s policy and/or based on application needs, the 3GPP network shall support efficient user-plane paths between a UE attached to the mobile network and communication peers outside of the mobile network (e.g. Internet hosts).
Editor’s Note: The following requirements are copied from [2], clause 5.37.2:

Subject to the service agreement between the operator and the service provider, the 3GPP network shall enable hosting of services (including both MNO provided services and 3rd party provided services) closer to the end user to improve user experience and save backhaul resources.

The 3GPP network shall be able to support routing of data traffic to the entity hosting services closer to the end user for specific services of a UE.

The 3GPP network shall support efficient user-plane paths between a UE and the entity hosting the service closer to the end user even if the UE changes its location during communication.

The 3GPP network shall be able to support charging, QoS, and Lawful Interception (LI) for services hosted closer to the end user.
With the EPS paradigm today the user plane path is typically tunnelled to an IP anchor (the PGW) residing in the CN before it can be routed to the destination using IP routing. For two communicating UEs connected to the same network this paradigm leads to an undesirable “hairpin” via the UEs’ respective PGWs. The inefficiency of the “hairpin” routing may get worse over time due to UE mobility (e.g. if the UEs move closer to each other while their PGWs remain the same).

One way to optimise the user plane paths in EPS today is by using SIPTO at the Local Network (SIPTO@LN), however this approach can only work for fairly static UEs. Indeed, IP preservation is not supported with SIPTO@LN when the UE leaves the current eNB  (SIPTO@LN with collocated LGW) or the current “local home network” (SIPTO@LN with standalone LGW).

Another approach in EPS today for optimising user plane paths is by using a traffic offload function (e.g. the TOF defined in TS 23.060 for UTRAN access only) which also allows for traffic offload at the radio access network by typically relying on Network Address Translator (NAT) function. While the TOF has not been specified in detail, it is understood that it also has issues with UE mobility (e.g. changing from one TOF to another implies a change of the UE’s NAT function).

It is noted that many applications today are able to survive IP address changes by leveraging application-layer mechanisms. For traffic generated by such applications the efficient user plane paths can be reconciled with UE mobility if the IP address change is done in a way that minimises the impact to the user experience (e.g. minimization of interruption time).

This corresponds to another SMARTER NEO requirement categorised under “mobility support” in TR 22.864:

5.3.2
Potential Requirements

The 3GPP system shall enable operators to define different levels of mobility support for different UEs. 

Mobility support consists of providing none, any one or some combination of the following (subject to further consideration regarding complexity by Stage 2):

-
minimizing packet loss during inter- and/or intra-RAT cell changes for some or all packet data connections (e.g. APNs) of a UE, 

-
maintaining the same IP address assigned to a UE across different cells and RATs for some or all packet data connections (e.g. APNs) of a UE,

-
minimizing impact to the user experience (e.g. minimization of interruption time) when changing the IP address and IP anchoring point for some or all packet data connections (e.g. APNs) of a UE 
While the highlighted requirement has been grouped together with other mobility requirements, we think it stands out from the other two bullets above in that it implies interactions with Session Management and is typically needed to support mobility in scenarios with efficient user plane paths.
Based on the SMARTER NEO requirements referenced previously it is proposed to define a key issue on efficient user plane paths. This key issue will study solutions for establishment and maintenance of efficient user plane paths, taking into account UE mobility.

2
Proposal

It is proposed to agree the text below for inclusion in TR 23.799.
####################### START TEXT FOR TR 23.799 ##########################
5
Key Issues and Solutions
5.x
Key issue: Efficient user plane paths
Editor's Note: This clause will identify key architectural issues and the corresponding candidate solutions during the design of the next generation system architecture.

5.x.1
Description
TR 22.864 (SMARTER NEO) has several requirements for efficient user plane paths. These requirements apply to communication between UEs attached to the same network, between a UE and a host in the Internet, and between a UE and a service providing entity residing close to the network edge.

With the EPS paradigm today the user plane path is typically tunnelled to an IP anchor (the PGW) residing in the CN before it can be routed to the destination using IP routing. For two communicating UEs connected to the same network this paradigm leads to an undesirable “hairpin” via the UEs’ respective PGWs. The inefficiency of the “hairpin” routing may get worse over time due to UE mobility (e.g. if the UEs move closer to each other while their PGWs remain the same).

One way to optimise the user plane paths in EPS today is by using SIPTO at the Local Network (SIPTO@LN), however this approach can only work for fairly static UEs. Indeed, IP preservation is not supported with SIPTO@LN when the UE leaves the current eNB with collocated LGW or the current “local home network” for SIPTO@LN with standalone LGW.

Another approach in EPS today for optimising user plane paths is by using a traffic offload function (e.g. the TOF defined in TS 23.060 for UTRAN access only) which also allows for traffic offload at the radio access network by typically relying on Network Address Translator (NAT) function. While the TOF has not been specified in detail, it is understood that it also has issues with UE mobility (e.g. changing from one TOF to another implies a change of the UE’s NAT function).

It is noted that many applications today are able to survive IP address changes by leveraging application-layer mechanisms. For traffic generated by such applications the efficient user plane paths can be reconciled with UE mobility if the IP address change is done in a way that minimises the impact to the user experience (e.g. minimization of interruption time).

This key issue will study solutions for establishment and maintenance of efficient user plane paths, taking into account UE mobility.

Solutions for this key issue will study the following items (non-exhaustive list):
· establishment and maintenance of efficient user-plane paths between UEs attached to the same network, even if the UEs change their location during communication.

· establishment and maintenance of efficient user-plane paths between a UE attached to the mobile network and communication peers outside of the mobile network (e.g. Internet hosts).
· establishment and maintenance of efficient user-plane paths between a UE and a service hosting entity residing close to the edge (including the radio access network) even if the UE changes its location during communication.

· minimising impact to the user experience (e.g. minimisation of interruption time) when changing the IP address and IP anchoring point for some or all packet data connections of a UE.
· Interactions with session management and/or mobility management framework.
· support for charging, QoS, and Lawful Interception (LI) for services hosted closer to the end user.
####################### END TEXT FOR TR 23.799 ##########################
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