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1 Introduction

This contribution discusses the pros and cons of MME/UPE in CN or in RAN with regards to MOCN network sharing and proposes to agree on having MME/UPE in CN. 

2 Discussion

TR 23.882 section 5.1 specifies the following requirement: The SAE/LTE system shall support network sharing functionality. Details need to be studied in RAN WGs and SA2. 

One of the major network sharing scenarios is the Multi-Operator Core Network (MOCN) specified in 3GPP R6 in TS 23.251. In this configuration, only the RAN is shared i.e. there is no common CN node.
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Such a configuration is particularly interesting to determine whether a function is a RAN  function or a CN function. 

In such a configuration, each CN operator has the control of:

· The authentication of its own UEs. This function is performed by MME which has an interface with the HSS.

· Checking whether the UE is authorized to access a specific Tracking Area. This checks are related to both subscription rights stored in HSS but also to roaming agreements with external operators. It is necessary that the CN operators sharing a RAN may configure different roaming agreements with external operators. These roaming agreements are stored in legacy 3GPP systems in the MSC/VLR and SGSN in the CN. This function is also performed by MME.

· Storing and delivering the ciphering and integrity keys to the UE. This function is also performed by MME.

Therefore, the MME is clearly in the CN.

Moreover, for idle state UEs that are only known at TA granularity, the UPE terminates the downlink data path and triggers/initiates paging when downlink data arrive for the UE. The UPE just has to know the RAN nodes (not the cells) that must be contacted in case of paging.

The RAN operator is responsible for the cells. The cells must be hidden to the CN operators as it is the case today in 3GPP systems. When a cell is added in a existing Tracking Area, by the RAN operator via O&M, there must be no O&M need to the CN operators. So, the mapping between cells and Tracking Areas must be a RAN responsibility.

The UPE can know the list of RAN nodes (not cells) related to a Tracking Area by e.g. signalling mechanisms in order that these RAN nodes can be accessed e.g. via IP Multicast addressing or a list of RAN nodes IP addresses. 
So, the UPE also belongs to CN. 

3 Proposal

It is proposed to update the table in section 7.4 (Radio Access Network – Core Network Functional Split) as shown below with revision bars.

	Location management, Paging, Intra-radio access mobility in LTE_IDLE
	RAN
	CN
	

	· Accept/deny UE’s location (tracking area) in LTE_IDLE
	FFS (5)
	FFS (9)
	Not in eNodeB. In the case of MOCN shared network configuration, each CN operator must be able to configure its own roaming agreements.

	· Store UE’s location (tracking area) in LTE_IDLE
	FFS (5)
	FFS (11)
	Not in eNodeB.
For paging inactive UEs and for recovery

	· Initiation (trigger) of Paging of LTE_IDLE UEs within tracking area
	FFS (7)
	FFS (10)
	Not in eNodeB 

	· Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN 
	FFS (5)
	FFS (14)
	Not in eNodeB. To decide on tracking areas allowed for UE/user


	Inter-Radio Access mobility (3GPP <> 3GPP RAT) in LTE_IDLE
	RAN
	CN
	UTRAN, eUTRAN and GERAN

	· Indicate cell information (PLMN-ID, tracking area-ID, radio parameters) to UE for cell/PLMN selection in LTE_IDLE
	X
	
	

	· Accept/deny and store UE’s location (tracking area) in LTE_IDLE
	FFS (1)
	FFS (12)
	Not in eNodeB. For paging inactive UEs and for recovery

	· Initiation of Paging of LTE_IDLE UEs within tracking area
	FFS (1)
	FFS (12)
	Not in eNodeB. Same location as Accept/deny and store UE’s location (tracking area) in LTE_IDLE. 

	· Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN 
	FFS (3)
	FFS (14)
	Not in eNodeB. To decide on tracking areas allowed for UE/user
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