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Abstract of the contribution: This document discusses the CP/UP optional functionality related to buffering and F-TEID allocation, and proposes a path forward to avoid implementations where neither UP/CP node implement necessary capabilities.
1
Overview

At SA2 #115 it was concluded in the TR that F-TEID allocation and buffering would be optional at for the control and user plane – it was noted at the time this may create situations in which both UP node and CP node did not have the functionality and that further evaluation would be done during the normative phase.

No agreement was reached at SA2 #116, although it appeared there was two schools of thought, one group preferred mandatory F-TEID/Buffering to occur in the Control plane with an option in the User plane, the second group preferred mandatory F-TEID/Buffering to occur in the User plane with an option in the Control plane.  This document explores each position and proposes a compromise resolution.

2
Overview of Differing Approaches

2.1
Mandating Buffering in Control Plane

Buffering in the Control plane places high demands on the transport network between the UP and CP nodes, both in terms of Throughput, and Latency.  But enables low cost UP nodes (lower memory requirements) – ideal for implementations with CP and UP nodes in same rack (separating throughput scalability from subscriber/service scalability).

2.2
Mandating F-TEID Allocation in Control Plane

Shifts allocation for UP resources away from UP node, preventing UP from optimizing use of local resources. Centralizes F-TEID/IP pools into fewer nodes (hence minimizing management overhead), aligns allocation function with UP selection function. Ideal for implementations where each UP is identical and provides common services for all users. 

2.3
Mandating Buffering in User Plane

Buffering in the User plane node requires additional memory and reliability for UP hardware than simply optimizing the HW for I/O.  But simplifies the network connectivity between the UP/CP nodes, allowing for more flexible deployment of UP and CP nodes – ideal for implementations where CP and UP nodes are geographically diverse.

2.4
Mandating F-TEID in User Plane

Requires management of F-TEID/IP pools at the local level, hence increasing management overhead.  Keeps allocation of UP resources in same node as those UP resources are utilized, enabling UP to better manage the local resources.  Ideal for implementations where UP’s are specialized and provide differential services to groups of users.

3
Scenario Considerations for Buffering

3.1
CP Buffering Mandatory

3.1.1
Scenario 1A: CP Buffering Mandatory with no UP Buffering

In this scenario CP Buffering is Mandated by the standards, but operator/vendor choose not to perform buffering in the UP.

CP node is manufactured with extra memory to support buffering.

Extra memory is used for buffering, number of user records may be limited.

3.1.2
Scenario 1B: CP Buffering Mandatory with UP Buffering Implemented

In this scenario CP Buffering is Mandated by the standards, but operator/vendor choose to implement buffering in the UP.  

CP node is manufactured with extra memory to support buffering.

As buffering is now done in UP, memory is freed up and can be used to support additional user records.

3.2
UP Buffering Mandatory

3.2.1
Scenario 2A: UP Buffering Mandatory with no CP Buffering

In this scenario UP Buffering is Mandated by the standards, but operator/vendor choose not to perform buffering in the CP.

UP node is manufactured with extra memory to support buffering.

Extra memory is used for buffering.

3.2.2
Scenario 2B: UP Buffering Mandatory with CP Buffering Implemented

In this scenario UP Buffering is Mandated by the standards, but operator/vendor choose to implement buffering in the CP.

UP node is manufactured with extra memory to support buffering.

Extra memory is unused.

4
Options for way forward

To this author there appear to be 4 ways forward:

a) Agree that CP buffering and F-TEID allocation is mandatory and UP is optional.

b) Agree that UP buffering and F-TEID allocation is mandatory and CP is optional.

c) Agree that CP buffering and UP F-TEID allocation is mandatory and UP buffering and CP F-TEID is optional.

d) Leave status quo as is with both CP/UP optional, and document issue in TS.

5
Proposal

It is proposed that option c) is endorsed as the way forward, in addition to address issues regarding network impacts to buffering in the CP it is proposed that a note be added to the TS advising of the impacts on the network between CP and UP nodes when UP buffering is not used.
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