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1
Scope 
This contribution is focusing on the the S1 functions for network sharing, roaming and area restrition and NAS node selection. The need of these functions in the SAE/LTE architecture was agreed during RAN3#54.  This contribution provides a text proposal for TS 36.300. 
2
Further S1 functions 
The functions which are considered in this contribution are Network Sharing, Roaming and area restrictions and NAS node selection function (S1flex). 

As pointed out in TR 23.882 thess functions need to be supported in SAE/LTE. 
i)
Network Sharing
E-UTRAN shall support radio access network sharing based on support for multi-to-multi relationship between E-UTRAN nodes and EPC nodes (S1-flex). 

If the E-UTRAN is shared by multiple operators respective system information is broadcasted in each cell of the E-UTRAN containing multiple PLMN-ids (one PLMN-id for each sharing operator).

The UE shall be able to read multiple PLMN-ids, to select one of the PLMN-ids at attachment and to indicate the selected PLMN-id to the E-UTRAN whenever it contacts the EPC. The E-UTRAN shall select the proper EPC node based on the PLMN-id indicated by the UE. Once attached to an EPC node, the E-UTRAN selects the EPC node based on routing information contained in the temporary UE id allocated by the EPC.
The functionalities for network sharing are located in the eNB only. There is no specific procedure required on the S1 interface.
ii)
Roaming and area Restrictions 
The Roaming and Area Restriction Support function enables the E-UTRAN to steer the UE’s mobility in LTE_ACTIVE according to the information received by the EPC, i.e. roaming and area restrictions are taken into acoount already in the measurement reports. The goal is to ensure that any mobility activity in LTE_ACTIVE is restricted to allowed target cells only. The granularity of the provided information from the EPC to the eNB has to be of TA area granularity, i.e. the information received at the eNB is actually a list of allowed (neighbouring) TAs. 
Provision of roaming and area restrictions 

The provision of the roaming and area restrictions in LTE_IDLE is assumed to be performed at initial attach and within tracking area update procedure.

The provision of the roaming and area restrictions in LTE_ACTIVE is assumed to be necessary at S1 connection setup and whenever the UE crosses TA bounderies. There are two possibilities to keep the eNB updated w.r.t. area restrictions: either the MME keeps track of UEs mobility and updates the eNB whenever the UE crosses TA boundaries or the eNB informs the UE whenever it crosses TA boundaries and initiates (similar to the 3G inter-SGSN Relocation case) the TA Update, whereby the MME will attach area restriction related information to the S1 NAS transport messages.
iii)
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 association of the UE, which was defined during the initial attach. The required functionality needed in the eNB comprise the 

· Determination of the MME based on the temporary identifier and 

· The routing functionality to the associated MME.

This functionality is located in the eNB only and is needed to ensure routing via the S1 interface. Therefore no procedure needs to be defined in SAE/LTE.
3
Proposal

It is propsed to agree on the text proposal for TS 36.300.

It is proposed to agree on the provision of roaming and area restrictions in LTE_ACTIVE during the tracking area update.

It is proposed to capture the discussion part of this document in TR R3.018. 

It is proposed to capture these functions 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. 

-
SAE Bearer Service Management function:
-
Setup, release.
-
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.




19.2.1.7
Network Sharing Function 

E-UTRAN supports radio access network sharing based on support for multi-to-multi relationship between E-UTRAN nodes and EPC nodes (S1-flex). 

There is no specific procedure specified on the S1 interface.

19.2.1.8
Roaming and Area Restriction Support function 

The Roaming and Area Restriction Support function enables the E-UTRAN to steer the UE’s mobility in LTE_ACTIVE according to the information received by the MME in the course of the tracking area update procedure. 
19.2.1.9
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 located in the eNB to determine the MME association of the UE, based on the UE’s temporary identifier, which was assigned to the UE by the MME.
This functionality is located in the eNB only and enables proper routing via the S1 interface. On S1, no specific procedure corresponds to the NAS Node Selection Function.






































































































