3GPP TSG RAN WG3 meeting (37













R3-031108
Budapest, Hungary, August 25-29, 2003

Agenda item:

11.3
Source:



TeliaSonera

Title:




RAN3 impacts for work on Network Sharing in Rel-6

Release:



Rel-6

Document for:

Discussion

Introduction

Network Sharing has become a very important feature of the 3GPP system because it allows operators to share investment costs. Already R-99 contains limited basic functionality, e.g. equivalent PLMNs, that makes the deployment of shared networks at least technically feasible within that release. Some further support was added in Rel. 5 (selective handover, so called Shared Network Access Control function). Still, even in Rel-5, Network Sharing put some restrictions on the system in terms of network selection and rerouting in shared areas. 

Therefore SA1 has identified different network sharing scenarios and the service requirements for implementing network sharing in Rel-6. The service and user requirements that are to be fulfilled for efficient network sharing are collected in an approved TR22.951. The new requirements have been included in TS 22.011, TS 22.101, TS 22.115, TS 22.129 and have been approved by SA
SA2 has started the architectural work on this topic, and the stage 2 work on the architectural impacts is collected in TR 23.851, which is close to being 50% complete. 

To finalize the stage 2 work SA2 will need cooperation from RAN2 and RAN3, to review proposed solutions and evaluate the impacts on RAN. Stage 3 work will also be required from both RAN2 and RAN3. In fact SA1 has already asked RAN3 [1] to start working on this work item for Rel-6 as soon as possible, and RAN2 has been asked by SA2 to review the possibilities to include the multiple PLMN-IDs of the shared partners in the system information broadcast.
The purpose of this paper is to discuss the impact on RAN3 work for network sharing in Rel-6 based on the work already done by SA2, and to ask RAN3 to review a WI sheet for a RAN Network sharing WI for Rel-6, to be proposed at the upcoming RAN plenary meeting.

1 Discussion

Based on different network sharing scenarios identified by SA1 – the following solutions (depicted in the figure below) have been chosen by SA2 for further stage2 work.  The solution (in the left side) is called MOCN –Multi Operator Core Network and the other (in the right side) is called GWCN – Gateway Core Network sharing.

The general idea is as follows, though the details are for RAN2 and RAN3 to decide:

Rel-6 UEs will be informed about the existence of the available CN operators behind the shared UTRAN. This information will be broadcasted over the broadcast channel (BCH) to the UE. The Rel-6 UEs will then consider all the multiple PLMN-IDs as available for PLMN selection, and indicate the selected PLMN-ID to RAN in the RRC INITIAL DIRECT TRANSFER message containing the initial NAS registration request message (e.g. LOCATION AREA UPDATE, type IMSI ATTACH).

The initial NAS registration request message is then relayed to CN by RAN in the RANAP INITIAL UE MESSAGE, simultaneously creating a signaling connection over Iu.

In the MOCN scenario, RAN will use the PLMN-ID selection indication to route the initial NAS message to the correct CN node, while in the GWCN scenario RAN will need to relay the PLMN-ID selection indication to the shared CN node, which in turn can use it for routing. 

Pre Rel-6 UEs are not adapted to the Rel-6 solutions, however, and will neither be able to read the multiple PLMN-IDs in the system information broadcast, nor indicate selected PLMN. Rather they behave exactly as if the network was a dedicated network operated by one operator. RAN can, however, still in many cases deduce the correct CN node (MOCN scenario) based on the IDNNS information sent by the UE in the RRC INITIAL DIRECT TRANSFER message. However, it should be noted that a proper IDNNS is not always available in the Initial UE Message, as has been identified during the course of Iu Flex work for REL-5. In this case RNC has to select a CN node at random. The selected CN node retrieves the users IMSI (from UE or previous CN node) and may then find out that it does not have a roaming agreement with the users home PLMN. Subsequently CN rejects registration attempt with e.g. Location Updating Reject message with a cause “PLMN not allowed”. If this reject message is relayed by RAN back to the UE, the UE will insert the identity of the PLMN (broadcast by RAN) to the list of forbidden PLMNs. The problem is that among the available CNs there might have been a CN (even home network) which would have been able to provide service for the UE. Thus, a mechanism is needed between UTRAN and the CNs connected to it, which enables forwarding the rejected Initial UE Message from the UE to another CN without UE’s involvement. If a reject is received from all CNs available, UTRAN will also have to select one of the reject messages to relay back to the UE, based on reject causes.

The RAN3 work identified so far is to:

· enable the relay of the PLMN-ID selection indication from RAN to the common CN node (GWCN scenario);
· develop a rerouting mechanism for pre Rel-6 UEs (MOCN scenario);
while the RAN2 work identified so far is to:

· extend system information broadcast with multiple PLMN-IDs;

· introduce signalling of the PLMN-ID selection indication.
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Figure 1 RAN sharing (left), and sharing the RAN plus CN nodes directly connected to the RAN (right)

2 Proposal

It is proposed that RAN3 to review the working assumptions from SA2 described above and also to review the work item sheet attached.
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Work Item Description

Title: Network Sharing Stage 3

4 3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


5 Linked work items

- Network sharing – Technical Report 22.951 “Service Aspects and Requirements for Network Sharing” (SA1- 31019)
- Network sharing – Technical Report 23.851 “Architecture and Functional Description” (SA2-32044)
6 Justification

Network sharing may be used to lower the initial rollout cost for new radio networks. In addition, network sharing provides possibilities for operators not owning a 3G license to be able to deliver 3G services. 

To fulfill the approved service requirements for Network sharing (Rel-6), support is needed from RAN (see TR 22.951 “Service Aspects and Requirements for Network Sharing”, and TR 23.851 “Network Sharing; Architecture and Functional Description “.

7 Objective

To develop stage-3 level solutions to fulfil stage-1 requirements and stage-2 architectural requirements, and to produce CRs to relevant technical specifications.

8 Service Aspects

None

9 MMI-Aspects

None

10 Charging Aspects

None

11 Security Aspects

None

12 Impacts 

	Affects:
	USIM
	ME
	AN
	CN
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	Yes
	
	X
	X
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13 Expected Output and Time scale (to be updated at each plenary) 

	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.401
	
	UTRAN Overall Description
	RAN#22
	

	25.413
	
	UTRAN Iu interface RANAP signalling
	RAN#22
	

	25.331
	
	Radio Resource Control (RRC);

Protocol Specification
	RAN#22
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


14 Work item rapporteur

TeliaSonera

15 Work item leadership

TSG-RAN WG 3

16 Supporting Companies

TeliaSonera,…

17 Classification of the WI (if known)

	
	Feature (go to 14a)

	X
	Building Block (go to 14b)

	
	Work Task (go to 14c)


14a
The WI is a Feature: List of building blocks under this feature

(list of Work Items identified as building blocks)

14b
The WI is a Building Block: Parent Feature: Network Sharing 

14c
The WI is a Work Task: parent Building Block

(one Work Item identified as a building block)
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