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1. Introduction 

This paper includes list of S1 functions and procedures. In analogy to R6 baseline architecture, the supported functions are described and the need for LTE will be discussed. In addition new functions for LTE are considered as well. 

2. S1 Interface Functions 

2.1 Overview of Functions


[image: image1]
Figure 1: Overview S1 functions 

2.2. S1 Interface Functions 

2.2.1. Bearer management Function 

An SAE Bearer Service management function, similar to the RAB Assignment procedure will be necessary on S1 as well. The SAE Bearer Service management function will have to comprise SAE bearer establishment, modification and release. Whether Queuing, Negotiation and modification request (from the E-UTRAN) will be supported as well is FFS. 

The SAE Bearer management function will be triggered by the evolved packet core. Actual assignment of this function to either the MME or to the UPE is FFS. 

2.2.2. Handover Functions

Handover functions are required in LTE/SAE. 

Typically, intra-LTE handovers are triggered via the X2 interface.

Triggering the Handover via the S1 interface takes place in case of Inter MME/UPE handover and for inter-(3GPP) RAT handovers.  For both, intra-LTE inter-MME/UPE and inter-(3GPP) RAT handover scenarios functions and procedures for the preparation, execution and completion phase are needed on the S1 interface. 

For intra MME/UPE relocation functions and procedures for the HO completion phase are neded on the S1 interface.

2.2.3 S1 Interface Co-ordination Functions

NAS Node Selection Function
The interconnection of eNBs to multiple MME/UPEs is supported in the LTE/SAE architecture. Therefore a NAS node selection function is required in the eNB to determine based on the UE’s temporary identifier the MME and/or UPE association of the UE, which was defined during the initial attach. The required functionality needed in the eNB comprise the 

· Determination of the MME/UPE based on the temporary identifier and 

· The routing functionality to the associated MME/UPE.

The NAS Node Selection Function goes along with the question whether the eNodeB selects the MME or the UPE or both. It is assumed that mobility functions (Tracking Area Update, Attach) will select the MME. Further it is assumed, that the UE is allocated only one temporary NAS identifier (~TMSI) which should be sufficient, as the MME is the entitiy which selects the UPE and the UPE can be always reached via MME routing information. However, final decision is still missing.

Network Sharing Function 

In the LTE/SAE architecture the E-UTRAN might be shared by several network operators. The supported scenarios are a Multi Operator Core Network (MOCN) and the Gateway Core Network (GWCN) scenario. It is assumed that ony network sharing supported UEs are used in LTE/SAE. Therefore re-direct functionality for non-supporting UEs is not needed in the eNBs, but a sort of routing to the right network operator and redirection functions for initial attach, based on the selected PLMN-ID, is required in the eNBs.  

Paging Function 

Paging requests are distributed to all eNBs of a tracking area on the S1 interface. The paging initiation is performed by the MME, which has the knowledge of the current TA and TA/ eNodeB association. Paging requests are sent between the MME and the eNBs directly. The paging response is delivered back to MME and further to the UPE.

However, it is assumed, that – logically – there is always a direct association between MME and eNodeB for paging reasons, whereas relaying paging requests via UPE represents an implementation option.

Handling of initial access will have to go to the MME first as well, representing the same situation as for paging request, where relaying via UPE is seen as a possible implementation option.

2.2.4. NAS transport Function 

The NAS transport function is the delivery of NAS signalling messages between the UE and the MME in LTE_IDLE and LTE_ACTIVE. This kind of information is transferred in a transparent way from the UE via the eNBs to the MME. 

NAS transport is performed between the MME and the eNB directly. 

NAS signalling messages are delivered encapsulated (piggy packed) in a corresponding S1 signalling message between eNB and MME/UPE. 

An association between the UE and the MME/UPE address are required in the S1 message carrying the NAS signalling message to enable the correct distribution to the MME/UPE. 

NAS transport between UE and MME is required for Mobility Management functions like tracking area update procedures, for security and authentication procedures. Whether other functions are signalled on NAS level is FFS.
2.2.5. S1 link management Function

S1 interface link management comprises functions with are related to the transport network layer for the user and the control plane.  

· S1 Reset functionality
· A mechanism to have knowledge that the peer entity is alive (heartbeat mechanism)

· Functionality to setup the transport network, SCTP network addresses association of the peer entity, establishment of a primary path between peer entities

· A mechanism is required to provide SCTP/IP or UDP/IP transport (ptp connection or ptm connection) on the need 

2.2.6. MBMS Functions 

For MBMS the control plane signalling will be similar to the UMTS architecture. A MBMS SAE Bearer management function is needed, which is responsible to setup, modify or release a MBMS session (MBMS Session Start, MBMS Session Stop). 

Additonally a dedicated S1 connection is needed in order to support a certain MBMS service. Whether such a S1 connection is established implicit with MBMS SAE Bearer Management function or needs to be established in advance is not subject of this paper. 

Further MBMS functions and the MBMS architecture are ffs. 
2.2.7. Security Functions
Security functions on the S1 interface comprises:

· User data integrity in the course of NDS (details from SA3 ffs) 
· RRC security related exchange of information 

· S1 C-plane encryption 

2.2.8. Traceability Function of UEs

The tracability of UEs is triggered by the MME/UPE. Since this functionality is required in SAE/LTE a procedure needs to be introduced on the S1 interface. 

2.2.9. Location Reporting Function

Location services need to be supported in the SAE/LTE architecture. Therefore the location information of a UE and the functionality to determine the geographic area and/or the velocity in E-UTRAN is required. The location information reporting is triggered in the MME and the result of the position is provided by E-UTRAN nodes via S1 interface signalling to the MME. 

2.2.10. Provision of Information for roaming restrictions 

Such information distribution (AS) between MME/UPEs and eNodeB is required guiding the measurement report (to ensure successfully HO attempts) in LTE_ ACTIVE. The granularity of the access network information is ffs: e.g. allowed TAs of just neighboring TAs (small list, but exchange after each TA update is required) or complete list of TAs for the whole PLMN (message exchange only once). 
2.2.11. Provision of RAN Information Management Functions

In GERAN and UTRAN specific RAN Information (PSI/SI Information) is exchanged in order to reduce the service interruption during UE’s mobility. Such an exchange of RAN specific information could be needed in SAE/LTE architecture especially for the support of Inter RAT HO. The specific RAN information could be transferred via the S1 interface to the eNB in case of inter RAT HO. In case of intra MME/UPE HO this functions if needed could be transported on the X2 interface. However basic 2G-LTE/SAE mobility concepts have to be elaborated which GERAN (workshop planded in January 2007).
3. Summary

The outcome of the contribution is that following S1 interface functions are needed in the SAE/LTE architecture. It is proposed to capture the agreed S1 functions with a description in the internal RAN3 TR and in the stage 2 TS.
	
	Functions in eNB
	Functions in EPC
	Support of Procedures

	Bearer Management Functions
	(
	(
	Procedure for Setup, Modify, Release of SAE bearer

	Handover Functions
	(
	(
	Procedures for resource preparation, allocation and completion is required

	NNSF
	(
	
	No procedure

	Network Sharing
	(
	
	No procedure (redirection for initial access)

	Paging Function
	(
	(
	Procedure is required

	NAS transport
	(
	(
	Signalling message for UL and DL required

	S1 link management
	(
	(
	No procedure, except for S1 Reset

	MBMS Functions
	(
	(
	MBMS SAE bearer management: MBMS Session Start, MBMS Session Stop, other functions are ffs

	Security function
	(
	(
	Procedure needs to be analysed

	Traceability
	(
	(
	Procedure required

	Location reporting
	(
	(
	Procedure required

	Provision of Information for roaming restrictions
	(
	(
	Distribution of Information for roaming restrictions is required 

	RAN Information Management Functions
	(
	(
	Needs to be analysed
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