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*********** Start of Change 1 ************

4.16
Scenario and use case 14 (Common network shared by multiple operators)

4.16.1
Description

This is the case where there are 4 operators in a country that each have 2G, 3G and 4G networks. The traffic on the 2G networks has reduced considerably but there are still many devices that could use it, principally:

· UEs with no 3G and 4G capability 
· low-traffic M2M devices (e.g. for Smart Metering).
· 3G and 4G UEs that run out of coverage on the 3G and 4G network

· 3G and 4G UEs (for voice) when the 3G and 4G networks are congested
It is agreed amongst the 4 operators to jointly share a single 2G RAN  to support their own devices and roaming UEs from other countries that fall into the above categories. 
Some of the operators have MVNO agreements that also use the 2G network. 
Each operator has its own core network.
At any time, an operator can be provided with an indication of how much capacity they have and which operator is using some of their share of the resource (Signalling and User traffic to be separately identified).

The resource can be managed is different ways according to the needs of the sharing operators:

a)
Fixed allocation, i.e. guaranteeing a minimum allocation and limiting to a maximum allocation.

b)
Fixed allocation for a specified period of time and/or specific cells/sectors
c)
First come-first served allocation (i.e. on demand).
4.16.2
Pre-conditions

All operators put their 2G traffic onto the, shared 2G network . The MVNOs also use the shared 2G network. It can be agreed that one operator acts as the Hosting RAN provider.

The resources of the network are dynamically shared among the operators according to the traffic carried at any one time. Each operator is entitled to at least 25% of the capacity but if it is not all needed at any particular time, all operators are willing for a portion of the excess capacity to be allocated to another operator if required.  The Signalling and User plane traffic capacities can be managed separately.

The interaction between the shared GERAN and the unshared UTRAN and E-UTRAN is under the control of each operator.
Each operator broadcasts its PLMN ID on the 2G RAN.
4.16.3
Service flows

UEs from all 4 operators (and associated MVNOs) that use 2G (2G only UEs, M2M devices and roaming UEs) all operate on the single 2G network. Many are M2M devices that communicate small amounts of data (<5kb) frequently (e.g. every 3 hours). 

A particular cell in a city centre serves many hundreds of devices that belong to operator A. These devices need to send data at approximately the same time but this would take >25% of the capacity. Traffic is also high at this time on 2G from UEs on operators B and C (within their 25% share) but there is little traffic from UEs on operator D. Therefore operator D’s 25% capacity is reduced to 15% to allow extra temporary capacity for operator A. 
A UE connected to its HPLMN’s 3G RAN runs out of coverage on 3G but can see the shared 2G RAN. In this case the UE is handed over to the shared 2G RAN. Soon after, it comes back into coverage of its HPLMN’s 3G RAN and is immediately handed back over back to the 3G RAN.
A UE (2G, 3G and 4G capable) is camped on the shared 2G RAN as it is out of coverage of its HPLMN’s 3G and 4G RANs. It moves to an area where there is 3G coverage and immediately camps onto the 3G RAN of its HPLMN. 
4.16.4
Post-conditions

After the devices have sent their data, the full capacity can be restored to operator D and all operators can use their 25% allocation. 
All devices that are capable of 3G and/or 4G stay off the shared 2G RAN whenever there are 3G or 4G networks available.
4.16.5
Requirements
The system shall provide the ability to make dynamic changes in the cell’s RAN Sharing allocation to Participating Operators based on traffic demand. In any case, each Participating Operator must maintain a minimum capacity (to be agreed) even if this is not being used at any particular time. Signalling and User Plane traffic may be separately managed.

The Hosting RAN shall be able to provide an indication to each participating operator of how much capacity they have according to the Hosting RAN operator’s setting. (Signalling and User traffic may be separately identified).

Each participating operator shall be able to maintain existing MVNO deals technically without any compromise in a shared RAN as compared to a non-shared RAN network.
From an operator perspective, service provisioning, network management and operations, the fully shared 2G network shall appear to be exactly the same as in a non-shared 2G network
*********** End of Change 1 ************
