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 AUTONUM  Introduction

A Stage 2 Work item has been approved by SA2 in San Francisco (SA2 #29, S2-030432 ) and TSG SA# 19 (SP-030123).

The Technical Report 22.951 “Service Aspects and Requirements for Network Sharing” has been completed in SA1 and approved by SA#18. The TR evaluates the need for support for shared radio networks in 3GPP Release 6. The service level requirements and considerations presented in the TR will now have to be studied on the architecture level. It is expected that the detailed work will later be related to several other Working Groups, however SA2 is the appropriate WG to study the overall architectural aspects first.

The aim of the WI is to study the architectural impacts and develop stage-2 level solutions to fulfill stage-1 requirements and to produce CRs to relevant technical specifications.

During SA2 # 30, several contributions were presented by Nokia (S2-030834 to S2-030838) addressing various issues with one particular network sharing scenario (spectrum sharing) and giving some proposals for solutions to some of the issues.

It is important to have a first look at the various Stage 1 scenarios, have them clarified, and identify the scope of our work with regards to these different scenarios  before  proceeding further and  defining solutions. It is the intent of this contribution to bring an overview of the different scenarios and bring a basis for discussion.

 AUTONUM  Stage 1 Scenarios for network sharing

Scenario1: Multiple core networks sharing common radio access network in R99

For operators that have multiple frequency allocations it is possible to share the RAN elements, but not to share the radio frequencies. In this case the operators connect directly to their own dedicated carrier layer in the shared RNC in the shared RAN. This solution is possible with 3GPP Release 99 and is illustrated below in Figure 1 for the case when two operators have one license each.




Figure 1:   Dedicated carrier layers in the RAN for multiple operator.  

Scenario 2: Geographically split networks sharing

  This scenario can be divided into following cases:

1) 
When two (or more operators) employ national roaming for the users, which implies that only one core network will be associated with each radio access network  (Figure  2).
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Figure 2: Geographically split network using national 
roaming between operators.

2) The operators can have their individual core networks connected to both radio access networks throughout the entire coverage area, but utilizing the different operator’s allocated spectrum in different parts of the coverage area. The connection of the core networks to the radio access networks can either be done by connecting the radio network controllers to both operators' core network elements or by sharing parts of the core network, e.g. SGSNs and/or MSCs. 
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Figure 3: Geographically split shared radio networks scenarios
with dedicated or common core networks

The national roaming scenario and the common core network scenario in Figure 3 can be deployed already today using R99 functionality. The scenario with dedicated core networks in Figure 3 is not supported by Rel-5 specifications.

Scenario 3: Common Network Sharing

In this scenario, one operator will deploy coverage in a specific geographical area, and other operators will be allowed to use this coverage for their subscribers. Outside this geographical area, coverage is provided by each of the operators.

For example, in the case of two operators, a third-party could provide UTRAN coverage to operators A and B’ subscribers in areas with high population density. In less dense areas, GERAN coverage is provided by operator A and operator B and in these areas the subscribers should connect to the access network of their operator.


[image: image4.wmf]Radio Access

Network

B (

e;g. GERAN)

Radio Access

Network

A (

e;g. GERAN)

Core Network

A

Core Network

B

Third party Radio

Access

Network

 

(e.g.

UTRAN)

B


Figure 4: Common network sharing

Scenario 4: Common spectrum network sharing

Common spectrum network sharing is applicable when

- 
one operator has a 3G license and shares the allocated spectrum with other operators. 

- 
a number of operators decide to pool their allocated spectrums and share the total spectrum (operators without allocated spectrum may also share this pooled spectrum). 

The scenario can be realized as follows:

1. 
Connecting each operator’s core networks and to the shared radio access network(s), see case 1 in Figure 5 below (only 1 radio network controller for simplicity)

2.
 The core network entities connected to radio access network can be shared, see case 2 in Figure 5 below. 
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Figure 5: Two different cases of common spectrum network sharing 

Scenario 5: Multiple radio access networks sharing common core network

In this scenario multiple radio access networks share a common network. The multiple RANs can belong to different PLMNs and network operators. Due to operators’ deployment different nodes or part of the common core network i.e. HSS/HLR, SGSN etc can be shared.

The scenario is depicted in the figure below:
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Figure 5: Multiple RANs sharing a common CN 

 AUTONUM  Discussion 

   AUTONUMLGL  Commonality between the scenarios 

The following table tries to summarize the impacts of the different scenarios with regards to the following criteria:

· Shared RAN with different radio frequencies

· Common CN

· Dedicated CN

· Shared spectrum

Scenario
Shared RAN
Shared spectrum
Common CN
Dedicated CN

1
X


X

2
X
X
X
X

3
X
X

X

4
X
X
X
X

5


X


From the table above, it is clear that the scenarios are not exclusive and have some overlapping requirements. Furthermore, some the of the scenarios (e.g. 2 and 4) have more than one possible way for realization. While these scenarios have some commonality in some cases and some differences in others, the solutions to be defined will not likely be generic for all of them (for instance, shared spectrum versus non shared spectrum).

Work in SA2 would progress more efficiently if the scope of SA2 work is clarified with respect to what scenarios to address and which ones are to be prioritized within the time frame of R6.

 AUTONUMLGL The shared spectrum case 

This scenario raises issues for initial network selection. R6 UEs would require broadcast information allowing them to choose the appropriate CN (manually or automatically). There is a need to ensure the feasibility to carry broadcast information with  GERAN and  UTRAN to accomplish such functionality. The particular case of pre-R6 UEs would have to be carefully examined and coordinated with the RAN groups. 

 AUTONUMLGL Roaming 

The stage 2 work on network sharing will also have to  specify mechanisms necessary to enable flexible allocation of inbound roamers among core network operators that have roaming agreements with the same roaming partners.  These mechanisms would have to take into considerations:

· The relative share of inbound roamers when automatic network selection is applied

· The impacts of allowing  or forcing the subscribers to reselect another part of the shared network so that the relative share of inbound roamers is maintained (as suggested by stage 1 requirements).

· The feasibility of setting parameters, other than radio parameters that determine the most appropriate candidate in case the mobility in the shared network is controlled by the UE (e.g. cell reselection). Some suggested examples of these parameters in the Technical Report 22.951 TR are: subscription information, requested service, network load and so on.

Proposal

It is proposed to discuss within SA2 the relevance of the different scenarios and to clarify how to address the stage 2 work with regards to network sharing and to possibly prioritize these scenarios within the scope of R6. Feedback from SA1 and other groups such as RAN and GERAN would be necessary.
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