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Abstract of the contribution: This paper discuss the need to add the function of QoS mapping to the PGW.
1. Introduction

Interworking between the EPS and 3GPP 2G/3G SGSNs, which provide only Gn and Gp interfaces but no S3, S4 or S5/S8 interfaces, has been specified in annex D of TS 23.401. when the UE attach to Gn/Gp SGSN via GERAN/UTRAN, both the Gn/Gp SGSN and the PGW use the Pre-Rel-8 QoS parameters. When the UE attach to the MME via EUTRAN, the MME, the SGW and the PGW use the ESP QoS parameters. According to the current specification, when the UE moves between the GERAN/UTRAN and EUTRAN, the mapping between the EPS and Pre-Rel-8 QoS parameters should be only performed in the MME. 
However, some issues about QoS mapping may be unclear in the current specification. This paper analyses different scenarios related with these issues and then give some proposals.

2. Discussion

The UE moves between GERAN/UTRAN and EUTRAN and only the MME performs the QoS parameters mapping. Scenario (a) and (b) is as below: 
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Scenario (a):
UE attach to Gn/Gp SGSN first. 
-
The Gn/Gp SGSN and the PGW use the Pre-Rel-8 QoS parameters.
-
The interface between the PGW and CG is Ga. However, the EPS QoS parameters used on this interface can’t be retrieved because the PGW don’t have the function of QoS mapping.
UE moves from GERAN/UTRAN to E-UTRAN.
-
The MME requests the UE context from the Gn/Gp SGSN and maps the Pre-Rel-8 QoS parameters to the EPS QoS parameters. 
-
The MME sends Create Session Request message to the SGW, which includes the IE “Bearer Level QoS” (see more detail in TS 29.274). However the Bearer Modify Request message sent from MME to SGW doesn’t include the IE “Bearer Level QoS” (see more detail in TS 29.274). Then the MME and the SGW use the EPS QoS parameters. However, the PGW uses the Pre-Rel-8 QoS parameters.
-
When the PGW initiates the bearer modification procedure to modify the QoS. However, the Update Bearer Request message transferred from the PGW to the SGW can’t include the Pre-Rel-8 QoS in the IE “Bearer Level QoS” (see more detail in TS 29.274).

-
The interface between the PGW and CG is Ga. However, the EPS QoS parameters used on this interface can’t be retrieved because the PGW don’t have the function of QoS mapping.
Scenario (b):

UE attach to MME first. 

-
The MME, the SGW and the PGW use the EPS QoS parameters.

-
The interface between the PGW and CG is Ga. The EPS QoS parameters are used on this interface.

UE move from EUTRAN to GERAN/UTRAN
-
The Gn/Gp SGSN requests the UE context from the MME. The MME maps the EPS QoS parameters to the Pre-Rel-8 QoS parameters and transfers them the Gn/Gp SGSN.
-
The Gn/Gp SGSN transfers the Pre-Rel-8 QoS parameters included in the Update PDP Context Request message (see more detail in TS 29.274) to the PGW. Then the PGW have two sets QoS parameters. Should the PGW keep both or discard one set? If the answer is the latter, which one should be discarded? 
-
When the PGW initiates the PDP context modification procedure to modify the QoS. Because the Update PDP Context Request message can only transfer the Pre-Rel-8 QoS parameters. It seems that the PGW should keep the both set of QoS parameters or only the Pre-Rel-8 QoS parameters.
-
The interface between the PGW and CG is Ga. The EPS QoS parameters are used on this interface. It seems that the PGW should keep the both set of QoS parameters or only the EPS QoS parameters.

PGW is an anchor node when the UE moves between GERAN/UTRAN and E-UTRAN. It supports both GTPv1, GTPv2, GTP’ and it can understand both Pre-Rel-8 QoS and EPS QoS. Thus, it is proposed to add the function of QoS mapping to the PGW. The PGW performs QoS mapping as:
-
If PGW receives messages from MME via SGW without EPS QoS parameters, it shall perform the QoS mapping to retrieve the EPS QoS parameter from the Pre-Rel-8 QoS parameters, following the QoS mapping rules defined in Annex E of TS 23.401.
-
On the Ga interface, the PGW always uses the EPS QoS parameters.

3. Proposal

The text in red is unclear because the current SA2, CT4 and SA5 specifications don’t align with each other. Thus, it is proposed that SA2 should define a baseline, i.e. adding the function of QoS mapping to the PGW, and send a LS to CT4 and SA5 to consider these issues and conclusions.
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