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1. Introduction
The S1-C RNL protocol functions are listed in TR25.912 [1] as Mobility functions, Connection Management Functions, SAE Bearer Management, General S1 management and error handling functions, Paging, Transport of NAS information between EPC and UE and MBMS support functions. In this document, the sub-functions and the elementary procedures are introduced.
2. S1 Control Plane RNL Protocol Functions

The S1 control plane RNL protocol has the following functions:

-
Mobility functions: Support for intra- and inter-system mobility of UE(s). 

-
Connection Management Functions: Functions for handling LTE_IDLE to LTE_ACTIVE transitions, roaming area restrictions etc.
-
S1 Connection Setup. This function sets up the S1 signalling connection and transfers the NAS information.
-
SAE Bearer Management: Setup, modification and release of SAE Bearers. 
-
General S1 management and error handling functions: Request to release, and release of all bearers, S1 reset functions, as well as some kind of path supervision. 
-
S1 Release. This function is used to explicitly release all resources related to one S1 connection
-
Reset
-
Paging of a UE in the eNB.
-
Transport of NAS information between EPC and UE.
-
MBMS support functions. 
-
MBMS RAB management. This function is responsible for setting up, updating and releasing the MBMS RAB.

-
MBMS EPC de-registration. This function makes the ENB aware that a given Multicast Service is no longer available.

-
MBMS UE linking/de-linking. This function makes the ENB aware that a given UE has joined/left some Multicast Service(s).

-
Requesting MBMS Service registration/de-registration. This function makes the ENB has the capability to register/de-register to a specific Multicast Service.

-
Security: This function is used to send the security keys (ciphering and integrity protection) to the eNB, and setting the operation mode for security functions.
-
Position: control and report the UE position information
3. S1 Control Plane RNL Protocol Elementary Procedures
The S1 control plane RNL protocol has the following elementary procedures:

-
HO Required. The purpose of the procedure is to indicate Handover Required from eNB to MME/UPE.

-
HO Preparation: The purpose of the procedure is to request Handover Preparation from MME/UPE to eNB. 

-
HO Command. The purpose of the procedure is to indicate Handover Command from MME/UPE to eNB.
-
HO Complete. The purpose of the procedure is to inform MME/UPE that the HO is completed.
-
S1 Connection Setup. the purpose of the procedure is to setup the S1 connection and transfer transparently the NAS information.
-
SAE Bearer Assignment. The purpose of the procedure is to setup/modify/release the SAE Bearer.
-
S1 Release. The purpose of the procedure is to enable the EPC to release an S1 connection and all related resources.
-
Reset. The purpose of the procedure is to initialise the eNB in the event of a failure in the EPC or vice versa.
-
Paging. The purpose of the procedure is to enable the EPC to request the eNB to contact that UE.
-
Direct Transfer. The purpose of the procedure is to carry NAS messages over the S1 Interface.
-
MBMS Session Start. The purpose of the procedure is to request the eNB to notify UEs about an upcoming MBMS Session of a given MBMS Bearer Service and to establish a MBMS RAB and MBMS S1 signalling connection for this MBMS Session.
-
MBMS Session Update. The purpose of the procedure is to inform the eNB during a MBMS Session whenever the TA List of Idle Mode UEs changes compared to one previously sent.
-
MBMS Session Stop. The purpose of the procedure is to request the eNB to notify UEs about the end of a given MBMS Session and to release the corresponding MBMS RAB and MBMS S1 signalling connection for this MBMS Session.
-
MBMS EPC De-Registration. The purpose of the procedure is to make the eNB aware that a certain Multicast Service is no longer available.
-
MBMS UE Linking. The purpose of the procedure is to make the eNB aware that a given UE, with existing S1 signalling connection, joined and/or left one or several Multicast Services.
-
MBMS Registration. The purpose of the procedure is to request the EPC to register or de-register the eNB for a certain Multicast Service.
-
Security Mode Control. The purpose of the procedure is to pass ciphering and integrity mode information to the eNB.
-
Position Control. The purpose of the procedure is to allow the EPC to request position information of a given UE
-
Position Reporting. The purpose of the procedure is to provide the UE's position information to the EPC.
4. Conclusion
The S1 control plane RNL protocol functions and the elementary procedures are introduced in the document. It is proposed that RAN3 can discuss the RNL functions in section 2 and the elementary procedures in section 3, and to decide what are the functions and procedures needed in S1 control plane RNL.
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