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1
Scope 
This contribution is focusing on SAE Bearer management functions/procedures for the S1 interface. In the last RAN3#54bis meeting it was agreed that the SAE Bearer Service management procedures SAE BEARER SETUP and SAE BEARER RELEASE needs to be supported on the S1 interface. Both procedures are listed in TS 36.300. 
This paper explains SAE Bearer Management procedures in general and includes a description for TS 36.300. 

2
S1 SAE Bearer management functions and procedures
2.1
Introduction
The SAE Bearer Service management function is responsible for establishing, modifying and releasing E-UTRA resources for user data transport. E-UTRA resource establishment, modification and release is triggered by the EPC and requires respective QoS information to be provided to the eNodeB. 
For SAE/LTE separate procedures for the SAE Bearer management procedures are considered in order to reduce the complexity of a “all in one” procedure. 
2.2
SAE Bearer establishment
An SAE Bearer establishment is used to provide QoS information between the EPC to the eNB (via the S1 interface) 
-
the setup of the default SAE Bearer configuration for basic IP connectivity

-
the setup of  SAE Bearers for enhanced QoS support 

The default SAE bearer configuration needs to be provided in the initial connection establishment in the mobile terminating case (paging request) and mobile originating case (service request). 
The SAE Bearer setup with enhanced QoS is triggered if the QoS of default SAE Bearer configuration is not sufficient. The SAE Bearer Setup procedure is triggered on the S1 interface by the MME/UPE, which is either initiated by the PCRF or implicit already during the initial connection setup. 
The SAE Beaer Setup procedure on the S1 interface is used to provide the enhanced QoS information of SAE bearer(s) to the eNB in order to reserve the radio resources with respect to the QoS information.  
The SAE Bearer Setup procedure allows the establishment of one or more SAE Bearers per UE within a single SAE Bearer Setup request message.

The SAE Bearer Setup procedure provides the outcome (successful and unsuccessful) of the SAE bearer(s) in one or more subsequent SAE Bearer Setup ACK message(s). 
This procedure is a class 1 procedure:

	Procedure
	Initiating message
	Response

	
	
	Successful Outcome
	Unsuccessful Outcome

	SAE Bearer Setup
	SAE Bearer Setup Request
	SAE Bearer Setup Response
	


2.3
SAE Bearer Modification
The SAE Bearer Modification is used to allow a modification of one or more already established SAE Bearer(s) per UE, e.g. in case the QoS of an SAE bearer needs to be modified. 
In SAE/LTE the QoS of an SAE bearer represents an aggregated QoS profile of several IP flows (several services) within the same SAE bearer. Assuming that one of these services are stopped the aggregated QoS has been changed and therefore a modificaiton of the SAE Bearer is required.

The procedure is initiated by the EPC. 

This procedure is a class 1 procedure:

	Procedure
	Initiating message
	Response

	
	
	Successful Outcome
	Unsuccessful Outcome

	SAE Bearer Modification
	SAE Bearer Modification Request 
	SAE Bearer Modification Response
	


2.4
SAE Bearer Release
The SAE Bearer Release is used in case one or more SAE Bearer configuration(s) are no longer in use. The initiation is triggered by the EPC with the SAE Bearer Release Request message; the outcome of the release is reported in the SAE Bearer Release Request ACK message. 

In addition the SAE Beaer Release needs to be triggered by the E-UTRAN side in case an eNB detecs that radio resources of certain SAE bearer needs to be released. 
i) EPC triggered SAE Bearer Release 

This procedure is a class 1 procedure:

	Procedure
	Initiating message
	Response

	
	
	Successful Outcome
	Unsuccessful Outcome

	SAE Bearer Release
	SAE Bearer Release Command 
	SAE Bearer Release Complete
	-


ii) eNB triggered SAE Bearer Release 

This procedure is a class 2 procedure:

	Procedure
	Initiating message
	Response

	
	
	Successful Outcome
	Unsuccessful Outcome

	SAE Bearer Release
	SAE Bearer Release Request 
	-
	-


3
Proposal
It is proposed to agree on the SAE BEARER MODIFICATION procedure, which represents a further SAE BEARER signalling procedure. 
It is propsed to agree on the text proposal for TS 36.300 for SAE BEARER Service management functions and for SAE BEARER Signalling procedures: SAE BEARER SETUP, SAE BEARER Release and SAE BEARER MODIFICATION. 
It is proposed to capture the discussion part of this document in TR R3.018. 

It is proposed to capture the classification of the SAE Bearer Management procedures in TS 36.413. 
4
Text proposal for TS 36.300

19.2.1
S1 Interface Functions

Note: 
The following list of S1 functions reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 



-
Mobility Functions for UEs in LTE_ACTIVE:

-
Intra-LTE Handover;

-
Inter-3GPP-RAT Handover.

-
S1 Paging function: 
-
NAS Signalling Transport function;

-
S1-interface management functions:

-
Error indication.

-
Network Sharing Function;

-
Roaming and Area Restriction Support function;

-
NAS Node Selection Function;
19.2.1.2
SAE Bearer Service Management function 

The SAE Bearer Service management function is responsible for establishing, modifying and releasing E-UTRA resources for user data transport. E-UTRA resource establishment, modification and release is triggered by the EPC and requires respective QoS information to be provided to the eNodeB. 

Note:
The actual assignment of this function within the EPC (i.e. to either the MME or to the UPE) is FFS. 

Note:
Whether queuing and resource negotiation has to be supported on S1 is FFS.

19.2.2
S1 Interface Signalling Procedures

Note: 
The following list of S1 procedures reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 




-
Handover signalling procedures;

-
Paging procedure;

-
NAS transport procedure:
-
UL direction (Initial UE);

-
DL direction (Direct Transfer).

-
Error Indication procedure:

-
E-UTRAN initiated error indication procedure;

-
EPC initiated error indication procedure.

19.2.2.2
SAE Bearer signalling procedures

19.2.2.2.1
SAE Bearer Setup procedure
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Figure 1: SAE Bearer Setup procedure

The SAE Bearer Setup procedure is initiated by the evolved packet core (EPC) to support:

-
the setup of the default SAE Bearer configuration for basic IP connectivity

-
the setup of  SAE Bearers for enhanced QoS support 

The SAE Bearer Setup procedure comprises the follwing steps:

-
The SAE Bearer Setup Request is sent by the EPC to the eNB to setup one or several SAE Bearers. 

-
Upon receipt of the SAE Bearer Setup the eNB establishes the SAE Radio Bearers. 

-
The eNB responds with a SAE Bearer Setup Response messages to inform whether the SAE Bearer establishment was successful or unsuccessful, with SAE bearer Setup and SAE Bearer Failed to Setup list. 

Note:
UE initiated bearer setup and the corresponding impacts on S1 are FFS in SA2.

19.2.2.2.2
SAE Bearer Modification procedure


[image: image2]
Figure 2: SAE Bearer Modification procedure

The SAE Bearer Modification procedure is initiated by the evolved packet core (EPC) to support the modification of already established SAE Bearer configurations.

Note:
Special rules may apply to the modification of the default SAE Bearer (FFS).

The SAE Bearer Modification procedure comprises the follwing steps:

-
The SAE Bearer Modify Request is sent by the EPC to the eNB to modify one or several SAE Bearers. 

-
Upon receipt of the SAE Bearer Modify the eNB modifies the SAE Radio Bearers. 

-
The eNB responds with a SAE Bearer Modification Response message to inform whether the SAE Bearer modification has succeeded or not indicating with SAE bearer Modify and SAE bearer Failed to Modify list. 
19.2.2.2.3
SAE Bearer Release procedure (EPC initiated)
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Figure 3: SAE Bearer Release procedure

The SAE Bearer Release procedure is initiated by the evolved packet core (EPC) to release the indicated SAE Bearers. 

Note:
Special rules may apply to the release of the default SAE Bearer (FFS).

The SAE Bearer Release procedure comprises the follwing steps:

-
The SAE Bearer Release Command is sent by the EPC to the eNB to release one or several SAE Bearers. 

-
Upon receipt of the SAE Bearer Release Command the eNB releases the SAE Radio Bearers. 

-
The eNB responds with a SAE Bearer Release Complete message  to inform whether the SAE Bearer release was successful or unsuccessful with a SAE Bearer Release and SAE Bearer Failed to Release list. 
19.2.2.2.4
SAE Bearer Release procedure (eNB initiated)


[image: image4]
Figure 4: SAE Bearer Release (eNB initiated) procedure

The SAE Bearer Release function enables the E-UTRAN to request the release of one or several SAE Bearers. The eNB initiated SAE Bearer Release procedure comprises the following steps:

-
The eNB initiates the SAE Bearer Release procedure by sending the SAE Bearer Release Request message to the EPC in order to release of one or more SAE Bearers. 

-
Upon receipt the EPC initiates the SAE Bearer Release procedure (SAE Bearer Release Command/SAE Bearer Release Response) to release the SAE Bearers. 
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