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1 Introduction

At the last RAN3#55 meeting the need for the Initial Context Setup procedure on S1 has been agreed [1]. This procedure will be used by the MME to setup initial overall UE context in the eNodeB in cases when no prior context exists for the particular UE in the eNodeB (e.g., at Idle-to-Active transition). This procedure will establish also the initial SAE bearers of the UE at the same time. Since there will be also dedicated procedures on S1 for SAE bearer establishment, it remains to clarify the relation between the dedicated procedure and the Initial Context setup procedure with regards to SAE bearer management. 
This contribution discusses the different use cases of the initial context setup and the dedicated procedure to be used for bearer setup and in a corresponding CR we propose text to capture both cases in TS 36.300.
2 SAE Bearer Establishment at Initial Context Setup
During the Initial Context Setup one or more SAE bearers can be established for the UE. Typically, it is the default bearer that is established for the UE during the initial context setup. However, it is not ruled out that there can be also dedicated e.g., GBR (Guaranteed Bit Rate) bearers established with this procedure. The procedure, assuming an Idle-to-Active transition, is shown in Figure 1, where the information elements related to the SAE bearer establishment are highlighted with red coloring. (The procedure is in accordance with the one that has been agreed in [1].)
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S1 - AP: Initial Context Setup Request   + NAS: Service Accept   + NAS: SAE Bearer Setup Request   + SAE GW TEID   + QoS indicator (QCI)   + Security context   + UE capability information  

S1 - AP: Initial UE Message   +  NAS Service Request   + eNB UE conn ID  

UE  

eNB   MME  

RRC:  Connection Request   + NAS: Service Request  

RRC: Connection Setup   + NAS: Service Accept   + NAS: SAE Bearer Setup Request  

RRC: Connection Confirm   + NAS: SAE Bearer Setup Complete  

S1 - AP: Initial Context Setup Complete   + NAS: SAE Bearer Setup Complete   + eNB TEID  


Figure 1: SAE bearer establishment at Initial Context Setup
· In the Initial Context Setup Request message the MME includes the NAS SAE Bearer Setup Request message destined for the UE and the uplink TEID(s) destined for the eNodeB, which has been allocated for the bearer(s) at the SAE GW. Note that the S1 message carries two NAS messages in this case, the NAS Service Accept and the NAS SAE Bearer Setup Request. The NAS SAE Bearer Setup Request message needs to be sent at least to convey the configuration of the packet filters for the UE. There can be multiple bearers established with the same message.
· Upon receiving the Initial Context Setup Request message the eNodeB performs admission control for the requested radio bearer(s) based on the QoS indicator(s) (QCI) given in the message. In case the bearer(s) can be admitted, the eNodeB sends the corresponding RRC message configuring the radio bearer(s) and carrying the NAS message further to the UE. 

· When the UE receives the RRC message, it extracts the NAS message and configures the QoS filter(s) according to what is instructed in the NAS SAE Bearer Request message and also creates the binding between the SAE bearer(s) and the radio bearer(s). To confirm the successful setup of the radio bearer(s) and the installation of the QoS filter(s) the UE responds with the RRC confirm message carrying the NAS SAE Bearer Setup Complete as well.

· Upon receiving the positive response from the UE the eNodeB sends the Initial Context Setup Complete message carrying the NAS message and the DL TEID that has been reserved for the bearer(s) in the eNodeB further up to the MME. The eNodeB also creates the binding between the S1 access bearer(s) (DL/UL TEID) and the radio bearer(s).
The main advantage of piggy-backing the SAE bearer setup on the Initial UE context setup procedure is the same as for the piggy-backing of other information as well, i.e., to shorten the Idle-to-Active transition time.
3 SAE Bearer Establishment, Dedicated Procedure

It is required to support also a dedicated procedure for the setup of SAE bearers at any time during the active state of the UE. The dedicated SAE bearer setup procedure is shown in Figure 2. It is assumed that the bearer setup would be typically network initiated. Whether there is a need to support also UE initiated bearer setup is currently under discussion in SA2. 
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S1 - AP: SAE Bearer Setup Request   + NAS: SAE Bearer Setup Request   + SAE GW TEID   + QoS indicator (QCI)  

S1 - AP: U L Direct Transfer   + NAS: SAE Bearer Setup Initiation  

UE  

eNB   MME  

RRC: UL Direct Transfer   + NAS: SAE Bearer Setup Init iation  

RRC: Radio Bearer Setup Request   + NAS: SAE Bearer Setup Request  

RRC: Radio Bearer Setup Complete   + NAS: SAE Bearer Setup Complete  

S1 - AP: SAE Bearer Setup Complete   + NAS: SAE Bearer Setup Complete   + eNB TEID  

Only in case of UE    initiated bearer  


Figure 2: SAE bearer establishment, dedicated procedure
· In case the procedure is initiated by the UE then there is a NAS SAE Bearer Setup Initiation message (the exact naming of the message is FFS) sent from the UE via the direct transfer procedure over RRC and S1 to the MME.
· The MME sends the S1 SAE Bearer Setup Request message, which carries also the NAS SAE Bearer Setup Request message, the reserved UL TEID(s) on the SAE GW side and the QoS indicator(s) of the requested bearer(s).

· The eNodeB performs admission control based on the QoS indicator(s) and in case the bearer(s) can be admitted, it sets up the corresponding radio bearer(s) by sending the RRC Radio Bearer Setup Request to the UE, which includes the NAS message.

· The UE configures the radio bearer(s) based on the RRC message, extracts the NAS message and installs the packet filter(s) for the SAE bearer(s) according to what is provided in the NAS message. The UE also creates the binding between the radio bearer(s) and the SAE bearer(s) and sends the RRC confirmation message to the eNodeB, which carries the NAS level confirmation as well (NAS SAE Bearer Setup Complete).

· The eNodeB sends the S1 Bearer Setup Complete message carrying the NAS message and the DL TEID(s) that has been reserved for the bearer(s) in the eNodeB further up to the MME. The eNodeB also creates the binding between the S1 access bearer(s) (DL/UL TEID) and the radio bearer(s).
We note that the same procedure could be used also for SAE bearer modification. Finally, we show below the SAE bearer release procedure for completeness.

The release of an SAE bearer can be initiated either from the MME or from the eNodeB or potentially also from the UE. In case the UE initiated bearer establishment will be supported then the UE initiated bearer release will have to be supported as well.
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S1 - AP: SAE Bearer Release  Complete   + NAS:  SAE Bearer Release Complete   +  TEID  

S1 - AP: SAE Bearer Release  Request   + NAS: SA E Bearer Release Request   +  TEID  

S1 - AP: UL Direct Transfer   + NAS: SAE Bearer Release  Initiation  

UE  

eNB   MME  

RRC: UL Direct Transfer   + NAS: SAE Bearer Release  Initiation  

RRC: Radio Bearer Release  Request   + NAS: SAE Bearer Release  Request  

RRC: Radio Bearer Release  Complete   + NAS: SAE Bearer Release  Complete  

Only in case of UE    initiated bearer  release  

S1 - AP: SAE Bear er Release Initiation  

In case of eNB     initiated bearer  release  


Figure 2: SAE bearer release procedure
· The MME sends the S1 SAE Bearer Release Request procedure to the eNodeB, which carries also the NAS SAE Bearer Release Request message. The MME can identify the access bearer(s) on the S1 interface using the TEID(s), which is assumed to be included in the S1 message.
· Upon receiving the S1 message the eNodeB sends the RRC Radio Bearer Release Request toward the eNodeB, carrying also the NAS message inside. 

· When the UE receives the RRC message, it performs the radio bearer release and extracts the NAS content from the message. The NAS message may include new filter configurations in order to tell to the UE how it should remap the packets from the released bearer(s) to the other bearers. The UE sends the RRC confirmation message, including also the NAS confirmation.

· The eNodeB sends the confirmation further up to the MME via the S1 SAE Bearer Release Complete message.
4 Conclusion
We have shown how the Initial Context Setup procedure and the dedicated SAE Bearer Setup procedure can be used to establish SAE bearers. The Initial Context Setup procedure is used to establish SAE bearers at Idle-to-Active transition, while the dedicated procedure is used in case when the UE context already exists in the eNodeB.
We propose for RAN3 to agree on the proposed S1 SAE Bearer Setup and Release procedures and capture the agreement in TS 36.300 according to CR R3-070639.
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S1-AP: SAE Bearer Release Initiation
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RRC: Radio Bearer Setup Complete�+ NAS: SAE Bearer Setup Complete
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RRC: Radio Bearer Setup Request�+ NAS: SAE Bearer Setup Request



















S1-AP: UL Direct Transfer�+ NAS: SAE Bearer Setup Initiation



















S1-AP: SAE Bearer Setup Request�+ NAS: SAE Bearer Setup Request�+ SAE GW TEID
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RRC: UL Direct Transfer�+ NAS: SAE Bearer Setup Initiation
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RRC: Connection Confirm�+ NAS: SAE Bearer Setup Complete
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S1-AP: Initial Context Setup Complete�+ NAS: SAE Bearer Setup Complete�+ eNB TEID















RRC: Connection Setup�+ NAS: Service Accept�+ NAS: SAE Bearer Setup Request



















S1-AP: Initial UE Message�+ NAS Service Request�+ eNB UE conn ID



















S1-AP: Initial Context Setup Request
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RRC: Connection Request�+ NAS: Service Request




















