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Abstract of the contribution: This contribution proposes to introduce a new QoS framework.
Introduction

In the current EPS system, the AS will provide session information to the PCRF, PCRF generates the QoS rules to the PCEF, PCEF enforces the QoS rules and delivers the QoS parameters in the QoS rules to the eNB via the SGW and MME, and eNB enforces the QoS parameters into radio special internal packet scheduling handling. If Non-3GPP access is used to connect the EPC, the QoS parameters will be transferred to the Non-3GPP AN (e.g. TWAN) and the Non-3GPP AN will enforce the QoS parameters into radio special internal packet scheduling handling. Since the PCRF is located at the "centre (High)" location of the EPS network and eNB/Non-3GPP AN is located at the " edge (Low)" of the EPS network, this QoS control procedure is some like "Hight" to "Low" direction control, we call it "Vertical QoS Control".

During the idle mode TAU/RAU procedure, the source MME/S4-SGSN will transfer the QoS parameters for the PDN connection to the target MME/S4-SGSN, and QoS parameters in the source SGW will be provided to the target SGW by the target MME/S4-SGSN. During the handover procedure, the source RAN will transfer the QoS Parameters for all the radio bearers to the target RAN directly or indirectly, at the same time, similar with the TAU/RAU procedure, the source MME/S4-SGSN will transfer all QoS Parameters for the PDN connection to the target MME/S4-SGSN, and QoS Parameters in the source SGW will be provided to the target SGW by the target MME/S4-SGSN. We call these QoS Parameters transfer as the "Horizontal QoS Control".

Conclusion 1: To cater for the NextGen QoS Control requirement, a high level Vertical-Horizontal QoS model is proposed as the EPS QoS model as below:
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Proposal
It is proposed to add the following QoS model to the TR 23.799 “Study on Architecture for Next Generation System”.
* * * Start of change 1 * * * *
6.2.x
Vertical-Horizontal QoS framework 
This is a solution to address the key issue about the QoS framework. 
6.2.X.1 
NextGen Architecture Assumption

The figure 6.2.x.1-1 shows the assumption of the NextGen architecture for the Non-Roaming case, the CP distributes the QoS related information to UE, AN, UP_1 and UP_2 directly or indirectly and UP_2 is the user plane Anchor to the PDN.
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Figure 6.2.x.1-1 NextGen Architecture for Non-Roaming

If there is only one UP function in the NextGen core, then the QoS transfer scenarios are simplified as the use case 1 in Figure 6.2.x.2.2-1 and Figure 6.2.x.2.3-1. However, there is still two UP functions in the home-routed scenario as described below:
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Figure 6.2.x.1-2 NextGen Architecture for Home-Routed

6.2.x.2
Vertical-Horizontal QoS Model
The figure 6.2.x.2-1 shows a high level Vertical-Horizontal QoS model.

Pre-condition:

· For simplicity, only one UP node and CPF node is showed in the figure.

[image: image4.emf]AS

CPF_1

UP_1

AN_1

CPF_2

UP_1'

AN_2

UE UE

QoS parameters

QoS parameters 

QoS parameters

V

e

r

t

i

c

a

l

 

Q

o

S

Horizontal QoS 

Session 

Information

QoS parameters

QoS parameters

QoS parameters

QoS parameters 

QoS parameters


Figure 6.2.x.2-1 Vertical-Horizontal QoS Model

Based on the above QoS model, to implement QoS control, the following two aspects shall be considered:

1. QoS parameters acquisition;
2. QoS control mechanism based on the QoS parameters. 
For QoS parameters acquisition, there are two following dimensional QoS transmission:
· Vertical: QoS Parameters are transferred to UP, AN and UE from CP function directly or indirectly for QoS enforcement.
· Horizontal: QoS Parameters are transferred to target CPF_2, AN_2 directly or indirectly from source CPF_1 and AN_1.
Note:  QoS Parameters are the collection of the QoS Control parameters and the associated QoS Control traffic objects (e.g. "Flow", "Bearer" or "Session", are to be defined by 3GPP and needs to be updated accordingly). 
For QoS control mechanism based on the QoS parameters, when the UE, AN and UP received the QoS related control parameters, the following two QoS control mechanisms can be used:
· GBR QoS control: The QoS control is flow-based.
· NGBR QoS control: The QoS control can be based on packet/flow-based. For an IP flow, IP packets of different content types can be identified in the network and UE via the packet marking. 

Editor’s Note: How to implement QoS control for non-IP packet is FFS.
6.2.x.2.1
QoS Parameters Transfer During the PDU Session Establishment Procedure
The figure 6.2.x.2.1-1 shows a high level QoS parameters transfer during the PDU Session establishment procedure.
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Figure 6.2.x.2.1-1 QoS parameters transfer during the PDU Session establishment procedure
When the QoS control should be implemented, the CP_1 should determine the QoS parameters and transfer them to related QoS control node, e.g. UE, AN and UP.
6.2.X.2.2 
QoS Parameters Transfer During the Idle Mode Location Update Procedure
The figure 6.2.x.2.2-1 shows a high level QoS Parameters transfer during the idle mode location update procedure based on the above NextGen architecture.
Pre-condition for idle mode location update procedure:

· The AN does not store the UE QoS Parameters for the AN and CP stores the UE QoS Parameters for all the PDU Sessions.
· For simplicity, UP_2 is not showed in the figure. 
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Figure 6.2.x.2.2-1 QoS parameter switch for the Idle mode Location Update Procedure

For use case 1: AN changes without CP& UP_1 relocation 
· There is no QoS Parameters transfer.
For Use case 2: AN changes with UP_1 relocation and without CP relocation
· The target UP_1’ obtains the QoS Parameters as in UP_1 from CP A.

For Use case 3: AN changes with UP and CP relocation

· The target CP B obtains the QoS Parameters for all the PDU Sessions from the source CP A, and transfer the QoS Parameters to UP_1’.

Editor’s Note:
whether the AN 1 and/or AN2 can be non-3GPP access network is FFS.
6.2.X.2.3 
QoS Parameters Transfer During the Handover Procedure
The figure 6.2.x.2.3-1 shows a high level QoS Parameters transfer during the handover procedure based on the above NextGen architecture.
Pre-condition for the handover procedure:

· The AN stores the UE QoS Parameters for the AN and CP stores the UE QoS Parameters for all the PDU Sessions.
· For simplicity, UP_2 is not showed in the figure. 
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Figure 6.2.x.2.3-1 QoS parameters switch during the handover Procedure
For use case 1: AN changes without CP& UP relocation 

· The target AN 2 directly obtains the QoS Parameters from the source AN1 during the handover procedure.
For Use case 2: AN changes with UP_1 relocation

· The target AN 2 directly or indirectly (forwarding by the CP) obtains the QoS Parameters from the source AN1 during the handover procedure;
· The target UP_1’ obtains the QoS Parameters as used in UP_1 from CP A.

For Use case 3: AN changes with UP & CP relocation

· 
The target AN 2 obtain the QoS Parameters used in AN1 directly or indirectly (forwarding by the CP A&CP B);
· The target CP B obtains the QoS Parameters for all the PDU Sessions from the CP A, and transfer the QoS Parameters to UP_1’.

Editor’s Note:
whether the AN 1 and/or AN2 can be non-3GPP access network is FFS.
6.2.x.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
* * * End of Changes * * * 
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