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1 Introduction

In this contribution we provide text proposal for the stage 2 description of the S1 interface to be included in TS 36.300. As there are still a number of open issues and FFS items regarding the S1 interface, this proposal should not be seen as a final and complete description, changes and additions can be made later on as the work proceeds.
2 S1 Interface
In this subclause the protocol stacks on the S1 interface and the procedures of the S1 interface including user plane and control plane are discussed.
2.1 User Plane
The S1 user plane interface (S1-UP) is defined between the eNodeB and the UPE. The S1-UP interface provides unreliable transfer of user plane PDUs between the eNodeB and the UPE. The user plane protocol stack on the S1 interface is shown in Figure 1. The transport network layer is built on IP transport and GTP-U is used on top of UDP/IP to carry the user plane PDUs between the eNodeB and the UPE.
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Figure 1: S1 Interface User Plane
2.2 Control Plane

The S1 control plane interface (S1-CP) is defined between the eNodeB and the MME. The control plane protocol stack of the S1 interface is shown in Figure 2. The transport network layer is built on IP transport, similarly to the user plane but for the reliable transport of signalling messages SCTP is added on top of IP. The application layer signalling protocol is referred to as S1-AP (S1 Application Protocol).
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Figure 2: S1 Interface Control Plane (eNodeB-MME)
The SCTP layer provides the guaranteed delivery of application layer messages. It may also provide the functionality of addressing the UE context, assuming that one SCTP connection is maintained per UE. Currently, it is FFS whether the UE context addressing should be provided by SCTP or by the application protocol (S1-AP).
In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs. The use of IP multicast in the control plane is not considered.
2.3 S1-CP Procedures
The following functions and procedures will be supported on the S1-CP interface.
S1 Context Setup
This procedure is used to establish the UE context in the eNodeB during initial attach or after an LTE_IDLE to LTE_ACTIVE transition. This signalling message can be a combined message carrying also SAE Bearer Setup, Security Configuration and a Direct Transfer at the same time. Such a combination of messages (FFS) can be useful in order to reduce procedural delays. 
S1 Context Release
This procedure is used by the CN to move the UE into LTE_IDLE and release the corresponding S1 connection.
S1 Context Release Request
This procedure can be used by the eNodeB to request the release of the S1 connection e.g., due to that the UE has moved to LTE_IDLE.
Relocation Preparation
This procedure is used by the E-UTRAN to initiate an inter-RAT or intra-LTE inter-pool mobility procedure toward the CN.
Relocation Resource Allocation
This procedure is used by the CN to request the allocation of resources at the target eNodeB in case of an inter RAT or intra-LTE inter-pool mobility procedure.
Relocation Complete
This procedure is used by the target eNodeB to indicate the successful completion of the relocation to the CN after the UE has arrived in the target cell.
Relocation Cancel
This procedure can be used by the source eNodeB to cancel the relocation procedure during or after the Relocation Preparation procedure. 
SAE Access Bearer Setup/Modify/Release
These procedures are used by the CN to request the setup, modification and release of SAE access bearers. In some cases these procedures may be executed in combination with other procedures by piggy-backing of signalling messages.
Paging
This procedure is used by the CN to request the E-UTRAN to contact a UE in LTE_IDLE state.
Initial UE Message 
This procedure is used by the eNodeB to send the initial NAS message from the UE when no S1 connection exists for that UE. At the same time the procedure initiates the setup of the S1 Context as well.
Direct Transfer
The Direct Transfer procedure is used to carry NAS signalling messages between the UE and the CN in a transparent way over the S1 interface. In some cases the NAS messages may be piggy-backed on other S1 messages for signalling optimization, in which cases the use of the Direct Transfer procedure is not needed.
Security Mode Control (FFS)
This procedure is used by the CN to configure the RRC security keys in the eNodeB. However, it is left FFS whether there is a need to have a separate Security Mode Control to download the RRC keys or if this can always be bundled with other signalling.
Other procedures (FFS)

There could be some other procedures, which are currently left FFS, for instance, potential S1 procedures for MBMS support, for UE tracing, for UE location tracking and for direct information transfer between RAN nodes.
3 Conclusion

We propose to add the text in Section 2 above to Section 4.2.1 of TS 36.300.
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