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1
Introduction

The operator may not wish to provision all of their PGW-U capacity close to the edge of the network and the operator may wish to only add ‘low latency UPFs’ “on demand”. 

The operator may also wish to provide access to these low latency user plane functions to existing, pre-release 15 UEs.
Release 14 CUPS (TSs 23.214/29.244) seems to provide tools that enable a SGW-U to also support Uplink Classifier type functionality such as the breakout of certain flows, usage reporting for those flows, LI, etc.
This paper proposes that the use of the application detection described in solution #3 in TR 23.739 can be used to trigger the insertion of an SGW-U configured as an “uplink classifier” to provide break out of the required low latency application’s traffic.
2
Proposal
It is proposed to add the following ALL NEW text to TR 23.739 v0.3.0. Revision marks show the updates from S2-185859.

****************  start of ALL NEW text ***********************

6.Y
Solution #Y: Detection of application requiring low latency which leads to the addition of a user plane node as an Uplink Classifier
6.Y.1
Introduction

The solution addresses Key Issue #1 "How to detect the activation of a service requiring low latency user plane support". 

This solution targets the use case where an operator has much of their (legacy) SGi-LAN infrastructure centralized and only wishes to use the limited capacity of "Edge" SGi-LAN infrastructure when the UE is actually using an application that will benefit from the low user plane latency.

This solution aims to address the case where an operator wishes to provide this lower latency support using pre-Release 15 UEs.
NOTE:
In this solution, the UE is not expected to be informed of the addition (or removal) of the traffic breakout function at the additional user plane node. This may impact the continuity of ongoing application flows in the UE. Study of solutions to this aspect of this solution will be conducted under FS_5G_URLLC.
6.Y.2
Functional Description
The MME uses the APN and current cell-ID to select a combined S/PGW-C which is connected to a set of UPFs that, together, provide connectivity to all cells in the PLMN.
The operator has prior knowledge of which applications (and which UEs) they want to provide with very low latency. The operator has knowledge of which user plane functions can provide access to the servers for such low latency applications, and has provisioned this information in the S/PGW-Cs.

The PCRF requests application detection to detect when those UEs are using those applications. 

Upon the detection of the application (or detection of UE mobility), the S/PGW-C may decide to connect in an additional user plane node in between the RAN and the PGW-U. This user plane node is in a low latency location (closer to the UE location). This user plane node has SGW-U and PGW-U functionality, but appears as a SGW-U to the RAN and the PGW-U. When such a node is added, it is reported to the PCRF. 
While the PCRF does not interact with the SGW-C, the use of a combined S/PGW-C allows implementation specific mechanisms within the S/PGW-C to be used for any PCRF related actions needed to control an SGW-U. 
NOTE:
As the MME has selected a S/PGW-C that is connected to a set of UPFs that together cover the PLMN, there should be no need to support SGW-C relocation.
The PCRF will provide the relevant rules to configure this user plane node to breakout the flows related to this application (along with related usage reporting). This requires this user plane node to have SGW-U capabilities and some PGW-U capabilities: but combined S/PGW-Us are supported by the Release 14 CUPS specifications.
Editor's note:
How PCRF provide the relevant rules to configure this user plane node is FFS.
6.Y.3
Procedure

This solution describes a triggering mechanism that, after triggering, can then add an appropriately located user plane node and provide it with traffic breakout rules.

The solution comprises the following steps:

1)
At PDN connection establishment, the S/PGW-C contacts the PCRF (IMSI, APN). 

2)
The PCRF contacts the SPR/UDR and the SPR/UDR downloads subscription policy data relevant for that APN and that UE. For this solution, the APN/UE combination is tagged in the SPR/UDR for "application dependent low latency". 

3)
The PCRF requests the S/PGW-C to activate User Location Reporting or Presence Reporting Area reporting. The PCRF requests the TDF/PCEF to detect when traffic for the low latency application is detected.
4) At detection of the low latency application (or UE mobility), the S/PGW-C uses its DNS (or local configuration) to determine the appropriate user plane function using APN and the UE's reported eNB ID/TAI as inputs. This type of DNS enquiry is specified in clause 5.10 of TS 29.303 [4].
5)
If the DNS response (or use of the local configuration) indicates that there is one or more better located user plane nodes, then the S/PGW-C may decide that the insertion of an additional user plane node is needed for low latency. In that case the S/PGW-C initiates the CUPS procedures for insertion of a user plane. The S/PGW-C sends a new message to the MME so that the MME sends an E-RAB modify message to the RAN to update the RAN with the new uplink transport address for that PDN connection. The S/PGW-C informs the original PGW-U of the downlink transport address for that PDN connection.
6) The S/PGW-C reports and requests session modification to the PCRF and new policies will be installed by the S/PGW-C in the new user plane node for diverting the low latency traffic; detecting the start/stop of the application traffic; and performing GTP-U forwarding for the other flows.
If no dynamic rules are used, the S/PGW-C will use locally configured rules.
After step 6, the S/PGW-C can return the PDN connection to the central S/PGW-U, at detection of application traffic stop and report it to PCRF, which will instruct new policies for the modified session. Typically, the PCRF would control this process by sending an appropriate rule (in step 6) to cause the detection of the traffic stop. 
6.Y.4
Impacts on existing entities and interfaces

Editor's note:
This clause is not necessarily complete.

a)
The SPR/UDR/PCRF needs to be configured with data as to which UEs and which APNs are tagged for "application dependent low latency" service. This is in line with the specification in TS 29.335 [7] for the operation of the Ud interface between UDR and PCRF.

b)
Potentially, new event trigger codepoint(s) needs to be defined (e.g. UE mobility with low latency application) on the PCRF-PCEF interface. 

There may be other Gx interface impacts, e.g. if dynamic rules are used for the configuration of the additional user plane node.
c)
The S/PGW-C needs to be configured with information related to which user plane functions have access to Application Servers deployed locally. 
The S/PGW-C needs internal functionality to react to the application usage and/or mobility events of low latency users potentially allocating an additional user plane node as an uplink classifier.
The S/PGW-C needs functionality to control multiple user plane nodes for that UE.
d)
In order to return the UE's S/PGW-U to a central location, application detection functionality is needed at the 'low latency' user plane node location. This could be a standalone TDF or implemented within the user plane node acting as PCEF.
e)
The additional user plane node may need additional functionality (compared to Rel 14 CUPS) to support the splitting of the uplink data flows (within one EPS bearer) between the local breakout and the GTP-U tunnel to the PGW-U.

NAT functionality or some L2 enforcement of traffic is expected to be needed on the local breakout path from the additional user plane node. This may be new functionality compared to Rel 14 CUPS.
f)
at step 5, a new GTP-C message is needed in order for the S/PGW-C to inform the MME that the uplink transport address for that PDN connection has changed. MME functionality may be needed to generate the subsequent S1-AP E-RAB modification signalling.
g)
If the MME requests SGW relocation at some time after the insertion of the additional user plane node, the S/PGW-C treats the additional user plane node as a PGW-U for that procedure.

h)
the UE is not informed of the addition (or removal) of the traffic breakout function at the additional user plane node. This may impact the UE’s application, or may require a solution that impacts the UE.
NOTE:
Study of solutions to bullet h will be conducted under FS_5G_URLLC.
6.Y.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.

************* end of ALL NEW added text **************


