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Introduction

This contribution is to make the analysis on Update Bearer Request and Update Bearer Response messages for GTP based S5 interface based on the only candidate of GTP protocol. The stage 2 requirements for them are also updated.
Discussion

Based on the current 3GPP TS 23.401, Update Bearer Request/Response messages are used in the following procedures:
*    Tracking Area Update procedure with MME and Serving Gateway change procedure;

*    UTRAN Iu Mode to E-UTRAN Tracking Area Update procedure;

*    E-UTRAN to UTRAN Iu Mode Routing Area Update procedure;

*    GERAN A/Gb Mode to E-UTRAN Tracking Area Update procedure;

*    E-UTRAN to GERAN A/Gb Mode Routing Area Update procedure;

*    PDN GW Initiated Bearer Modification with Bearer QoS Update procedure;
*    MME Initiated Bearer Modification with Bearer QoS Update procedure;

*    Inter eNodeB Handover with only Serving GW Change procedure;

*    Inter eNodeB Handover with MME Relocation procedure;

*    E-UTRAN to UTRAN Iu mode Inter RAT handover based on PS handover procedure;

*    UTRAN Iu mode to E-UTRAN Inter RAT handover based on PS handover procedure;

*    E-UTRAN to GERAN A/Gb mode Inter RAT handover based on PS handover procedure;

*    GERAN A/Gb mode to E-UTRAN Inter RAT handover based on PS handover procedure;

Tracking Area Update procedure with MME and Serving Gateway change procedure
Inter eNodeB Handover with only Serving GW Change procedure

In the above procedures, Serving GW shall send Update Bearer Request to PDN GW to update the user plan on GTP based S5 from the old Serving GW to the new Serving GW for the UE. In this message, Serving GW will indicate the following parameters: 
· Serving GW Address for the user plane on GTP based S5
· Serving GW TEID of the user plane on GTP based S5
As a response, PDN GW shall send Update Response message to Serving GW to complete the update of the user plan on GTP based S5 from the old Serving GW to the new Serving GW for the UE. In this message, PDW GW will indicate the following parameters:
· PDN GW Address for the user plane on GTP based S5

· PDN GW TEID of the user plane on GTP based S5

UTRAN Iu Mode to E-UTRAN Tracking Area Update procedure
E-UTRAN to UTRAN Iu Mode Routing Area Update procedure

GERAN A/Gb Mode to E-UTRAN Tracking Area Update procedure

E-UTRAN to GERAN A/Gb Mode Routing Area Update procedure
E-UTRAN to UTRAN Iu mode Inter RAT handover based on PS handover procedure

UTRAN Iu mode to E-UTRAN Inter RAT handover based on PS handover procedure

E-UTRAN to GERAN A/Gb mode Inter RAT handover based on PS handover procedure

GERAN A/Gb mode to E-UTRAN Inter RAT handover based on PS handover procedure

In the above procedures, the new Serving GW shall send Update Bearer Request to PDN GW to inform the change of the RAT type and when the Serving GW is relocated, also to update the user plan on GTP based S5 from the old Serving GW to the new Serving GW for the UE. In this message, Serving GW will indicate the following parameters: 

· Serving GW Address for the user plane on GTP based S5
· Serving GW TEID of the user plane on GTP based S5
· RAT Type
As a response, PDN GW shall send Update Response message to Serving GW to complete the update procedure. In this message, PDW GW will indicate the following parameters:

· PDN GW Address for the user plane on GTP based S5

· PDN GW TEID of the user plane on GTP based S5
PDN GW Initiated Bearer Modification with Bearer QoS Update procedure
In the PDN GW Initiated Bearer Modification with Bearer QoS Update procedure, PDN GW shall send Update Bearer Request to Serving GW to update the QoS for an EPS bearer. In this message, PDN GW will indicate the following parameters: 

· EPS Bearer Identity
· Bearer QoS
· Procedure Transaction Id
· Uplink TFT
As a response, Serving GW shall send Update Response message to PDN GW to complete the update of the QoS for an EPS bearer. In this message, Serving GW will indicate the following parameters:

· EPS Bearer Identity (FFS)
MME Initiated Bearer Modification with Bearer QoS Update procedure
In the MME Initiated Bearer Modification with Bearer QoS Update procedure, Serving GW shall send Update Bearer Request to PDN GW to update the QoS for an EPS bearer. In this message, Serving GW will indicate the following parameters: 

· EPS Bearer Identity
· Bearer QoS
Inter eNodeB Handover with MME Relocation procedure

In the Inter eNodeB Handover with MME Relocation procedure, if the Serving GW is relocated, the Serving GW shall send Update Bearer Request to PDN GW to update the user plan on GTP based S5 from the old Serving GW to the new Serving GW for the UE. In this message, Serving GW will indicate the following parameters: 

· Serving GW Address for the user plane on GTP based S5
· Serving GW TEID of the user plane on GTP based S5
As a response, PDN GW shall send Update Response message to Serving GW to complete the update of the user plan on GTP based S5 from the old Serving GW to the new Serving GW for the UE. In this message, PDW GW will indicate the following parameters:

· PDN GW Address for the user plane on GTP based S5

· PDN GW TEID of the user plane on GTP based S5

Based on the current stage 2 agreement, this contribution will
*    Update the requirement section on GTP based S5 for all the related procedures to include the new parameters (The requirement on GTP based S5 for Inter eNodeB Handover with only Serving GW Change procedure, PDN GW Initiated Bearer Modification with Bearer QoS Update procedure and MME Initiated Bearer Modification with Bearer QoS Update procedure is discussed in C4-080089, C4-080093 and C4-080090);

*    Update the analysis section on GTP based S5 for Update Bearer Request/Response messages based on GTP protocol to merge all the related procedures.
Conclusion

Based on the discussion above, it is proposed to update TR 29.803 as below.

######################################start of changes#####################################
6.1.3.1.6
E-UTRAN to UTRAN Iu Mode Inter RAT Handover Based on PS Handover Procedure

6.1.3.1.6.1
Update Bearer Request


The parameters for Update Bearer Request message are, but not exclusively, listed as below:
-
RAT Type;
-    Serving Gateway Address for user plane on S5 (GTP based);
-    Serving Gateway S5 (GTP based) TEID for user plane;
6.1.3.1.6.2
Update Bearer Response


The parameters for Update Bearer Response message are, but not exclusively, listed as below:
-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.7
Tracking Area Update Procedure with MME and Serving Gateway change

6.1.3.1.7.1
Update Bearer Request
The parameters for Update Bearer Request message are, but not exclusively, listed as below:

-    Serving Gateway Address for user plane on S5 (GTP based);
-    Serving Gateway S5 (GTP based) TEID for user plane;



6.1.3.1.7.2
Update Bearer Response
The parameters for Update Bearer Response message are, but not exclusively, listed as below:

-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.8
UTRAN Iu Mode to E-UTRAN Inter RAT Handover Based on PS Handover Procedure

6.1.3.1.8.1
Update Bearer Request


The parameters for Update Bearer Request message are, but not exclusively, listed as below:
-
RAT Type;
-    Serving Gateway Address for user plane on S5 (GTP based);
-    Serving Gateway S5 (GTP based) TEID for user plane;
6.1.3.1.8.2
Update Bearer Response


The parameters for Update Bearer Response message are, but not exclusively, listed as below:
-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.9
Detach Procedures

6.1.3.1.9.1
Delete Bearer Request

The parameters for Delete Bearer Request message are, but not exclusively, listed as below:

-
S5 (GTP based) TEID;

-
EPS Bearer Identity
6.1.3.1.9.2
Delete Bearer Response

The parameters for Delete Bearer Response message are, but not exclusively, listed as below:

-
S5 (GTP based) TEID;

6.1.3.1.10
Inter eNodeB Handover with CN Node Relocation procedure

6.1.3.1.10.1
Update Bearer Request

The parameters for Update Bearer Request message are, but not exclusively, listed as below:

-
Serving Gateway Address for user plane on S5 (GTP based);

-
Serving Gateway S5 (GTP based) TEID for user plane;


6.1.3.1.10.2
Update Bearer Response

The parameters for Update Bearer Response message are, but not exclusively, listed as below:

-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.11
E-UTRAN to GERAN A/Gb Mode Inter RAT Handover Based on PS Handover Procedure

6.1.3.1.11.1
Update Bearer Request


The parameters for Update Bearer Request message are, but not exclusively, listed as below:
-
RAT Type;
-
Serving Gateway Address for user plane on S5 (GTP based);

-
Serving Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.11.2
Update Bearer Response


The parameters for Update Bearer Response message are, but not exclusively, listed as below:
-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.12
GERAN A/Gb Mode to E-UTRAN Inter RAT Handover Based on PS Handover Procedure

6.1.3.1.12.1
Update Bearer Request


The parameters for Update Bearer Request message are, but not exclusively, listed as below:
-
RAT Type;
-
Serving Gateway Address for user plane on S5 (GTP based);

-
Serving Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.12.2
Update Bearer Response


The parameters for Update Bearer Response message are, but not exclusively, listed as below:
-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.13
GERAN A/Gb Mode to E-UTRAN Tracking Area Update procedure

6.1.3.1.13.1
Update Bearer Request

The parameters for Update Bearer Request message are, but not exclusively, listed as below:

-
Serving Gateway Address for user plane on S5 (GTP based);

-
Serving Gateway S5 (GTP based) TEID for user plane;

-
RAT type;
6.1.3.1.13.2
Update Bearer Response

The parameters for Update Bearer Response message are, but not exclusively, listed as below:

-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;
6.1.3.1.14
E-UTRAN to GERAN A/Gb Mode Routing Area Update procedure

6.1.3.1.14.1
Update Bearer Request

The parameters for Update Bearer Request message are, but not exclusively, listed as below:

-
Serving Gateway Address for user plane on S5 (GTP based);

-
Serving Gateway S5 (GTP based) TEID for user plane;

-
RAT type;
6.1.3.1.14.2
Update Bearer Response

The parameters for Update Bearer Response message are, but not exclusively, listed as below:

-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;

6.1.3.1.15
UTRAN Iu Mode to E-UTRAN Tracking Area Update procedure

6.1.3.1.15.1
Update Bearer Request

The parameters for Update Bearer Request message are, but not exclusively, listed as below:

-
Serving Gateway Address for user plane on S5 (GTP based);

-
Serving Gateway S5 (GTP based) TEID for user plane;

-
RAT type;
6.1.3.1.15.2
Update Bearer Response

The parameters for Update Bearer Response message are, but not exclusively, listed as below:

-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;
6.1.3.1.16
E-UTRAN to UTRAN Iu Mode Routing Area Update procedure

6.1.3.1.16.1
Update Bearer Request

The parameters for Update Bearer Request message are, but not exclusively, listed as below:

-
Serving Gateway Address for user plane on S5 (GTP based);

-
Serving Gateway S5 (GTP based) TEID for user plane;

-
RAT type;
6.1.3.1.16.2
Update Bearer Response

The parameters for Update Bearer Response message are, but not exclusively, listed as below:

-
PDN Gateway Address for user plane on S5 (GTP based);

-
PDN Gateway S5 (GTP based) TEID for user plane;

#######################################next change#######################################

6.1.3.3.1.x 
Update Bearer Request

The Information Elements for Update Bearer Request message based on GTP-C protocol are listed as below:

-
Serving GW Address for User Plane;

-
Serving GW S5 TEID(S) for User Plane;
-
RAT Type;
-
Bearer QoS;
-
EPS Bearer Identity;

-    Uplink TFT;
-    Procedure Transaction Id
Editor’s notes: It is FFS whether there is more Information Element for this message.
An Update Bearer Request shall be sent from a Serving GW node to a PDN GW node as a part of the Tracking Area Update procedure with MME and Serving Gateway change procedure or UTRAN Iu Mode to E-UTRAN Tracking Area Update procedure or E-UTRAN to UTRAN Iu Mode Routing Area Update procedure or GERAN A/Gb Mode to E-UTRAN Tracking Area Update procedure or E-UTRAN to GERAN A/Gb Mode Routing Area Update procedure or MME Initiated Bearer Modification with Bearer QoS Update procedure or Inter eNodeB Handover with only Serving GW Change procedure or E-UTRAN to UTRAN Iu mode Inter RAT handover based on PS handover procedure or UTRAN Iu mode to E-UTRAN Inter RAT handover based on PS handover procedure or E-UTRAN to GERAN A/Gb mode Inter RAT handover based on PS handover procedure or GERAN A/Gb mode to E-UTRAN Inter RAT handover based on PS handover procedure. In the Inter eNodeB Handover with MME Relocation procedure, if the Serving GW is relocated, the new Serving GW node shall send a Create Default Bearer Request to the PDN GW node.
An Update Bearer Request shall be sent from a PDN GW node to a Serving GW node as a part of the PDN GW Initiated Bearer Modification with Bearer QoS Update procedure.
If the Serving GW is relocated, the Serving GW S5 Tunnel Endpoint Identifier(S) for User Plane will be included. This IE specifies a downlink Tunnel Endpoint Identifier for G-PDUs which is chosen by the Serving GW used on GTP based S5 interface. The PDN GW shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent downlink G-PDUs which are related to the requested bearer context.
If the Serving GW is relocated, Serving GW Address for User Plane used on GTP based S5 interface shall be included in Update Bearer Request message. The PDN GW shall store the Serving GW address and use it when sending downlink G-PDUs on this GTP tunnel.
For the procedures in which the RAT type is changed, the RAT Type IE shall be included in the Update Bearer Request message.
In the MME Initiated Bearer Modification with Bearer QoS Update procedure or the PDN GW Initiated Bearer Modification with Bearer QoS Update procedure, the Bearer QoS which specifies the updated QoS for the bearer shall be included.
Editor’s notes: It is FFS what parameters are included in the Bearer QoS IE.

In PDN GW Initiated Bearer Modification with Bearer QoS Update procedure, if the uplink TFT for the EPS bearer is updated, the Uplink TFT which specifies the updated uplink TFT for the EPS bearer shall be included 
The EPS Bearer Identity information element together with the Tunnel Endpoint Identifier in the GTP header uniquely identifies a bearer context in the PDN GW or Serving GW.

If the procedure is triggered by a UE Requested Bearer Resource Allocation procedure, the Procedure Transaction Id (PTI) ID which is allocated by the UE shall be included in the Update Bearer Request.
6.1.3.3.1.y
Update Bearer Response

The Information Elements for Update Bearer Response message based on GTP-C protocol are listed as below:
-
Cause;

-
PDN Gateway Address for User Plane;

-
PDN Gateway S5 TEID(S) for User Plane;

-
EPS Bearer Identity;

Editor’s notes: It is FFS whether there is more Information Element for this message.
Except in the MME Initiated Bearer Modification with Bearer QoS Update procedure, an Update Bearer Response shall be sent from a PDN GW node to a Serving GW node or from a Serving GW node to a PDN GW node as a response of an Update Bearer Request.

Cause IE shall be included in the message. The parameter indicates whether success or not the PDN GW or the Serving GW handles Update Bearer Request message and the failure cause.
If the Serving GW Address for User Plane and the Serving GW S5 TEID(S) for User Plane is received in the Update Bearer Request and the Cause IE indicates the value of success, the PDN Gateway S5 Tunnel Endpoint Identifier(S) for User Plane shall be included in the Update Bearer Response. This IE specifies an uplink Tunnel Endpoint Identifier for G-PDUs which is chosen by the PDN GW used on GTP based S5 interface. The Serving GW shall include this Tunnel Endpoint Identifier in the GTP header of all uplink G-PDUs which are related to the requested bearer context.
If the Serving GW Address for User Plane and the Serving GW S5 TEID(S) for User Plane is received in the Update Bearer Request and the Cause IE indicates the value of success, the PDN GW Address for User Plane used on GTP based S5 interface shall be included in Create Default Bearer Response message. The Serving GW shall store the PDN GW address and use it when sending uplink G-PDUs on this GTP tunnel.

The EPS Bearer Identity information element is optional. The PDN GW or the Serving GW may include the EPS Bearer Identity received from the Update Bearer Request message, in order to facilitate error handling in Serving GW.

Editor’s notes: If a Serving GW or a PDN GW receives an Update Bearer Response with an EPS Bearer Identity IE included for which there is no corresponding outstanding request, it is FFS what the Serving GW or the PDN GW will do.
######################################end of changes#####################################




















































































