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1 Introduction

In RAN#66, the study of RAN Sharing Enhancements for UMTS has been approved. The objective of this study item includes:
· Study potential impacts on UTRAN signalling over Iu/Iur and other interfaces.

· Study possible solutions regarding, e.g., how to monitor RAN resources usages with differentiation of signalling and user traffic, and how to enhance the load info exchange to balance the usage per operator.

· Identify potential solutions for PWS support of shared RAN
In this paper, we will list the potential impacts on UTRAN signalling over Iu/Iur interfaces according to the requirements listed in TS 22.101.
2 Discussion

The RAN sharing requirements have been identified by SA1 and captured in [1]. We will further analyze the potential RAN3 impacts.
· Allocation of Shared GERAN or UTRAN Resources
When GERAN or UTRAN resources are shared they can be allocated unequally to the Participating Operators, depending on the planned or current needs of these operators and based on service agreements with the Hosting RAN Operator.

The following requirements apply:

The Hosting RAN Operator shall be able to specify the allocation of GERAN or UTRAN resources to each of the Participating Operators by the following:

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

b)
static allocation for a specified period of time and/or specific cells/sectors,

c)
first UE come first UE served allocation.

The requirement gives the guidance of resource allocation. In principle, it is the operator who decides how to allocate the resource. If the resources refer to the ones which are monitored by RAN, the RNC should be able to report the usage to the hosting RAN operator or the participating operators. 
Currently, the existing Overload procedure can be triggered when overload of RNC or CN occurs. 

As discussed in the last meeting, no RAN impact is seen for MOCN to fulfil the requirements of RAN Sharing. However, for GWCN case, the Overload procedure needs to be enhanced so that the participating operators can inform the RNC which UEs should be controlled to release the load. However, no strong requirement is seen.

Observation 1: Overload procedure could be enhanced to handle congestion for GWCN, however, it needs further consideration if required.
· OA&M Access to the Shared GERAN or UTRAN
The following requirements apply: 

Selected OA&M capabilities for the Shared GERAN or UTRAN, under the control of the Hosting RAN Operator, shall be accessible by the Participating Operator's OA&M functions

The OA&M capability and access will be under control of hosting RAN operator and decided by the hosting and participating operators, which may need to be analyzed in SA5. In this case, there is no impact to RAN3 specs.

Observation 2: This aspect is only related to OAM, thus no RAN impact is seen.
· Generation and retrieval of usage and accounting information
The following requirements apply: 

A Hosting RAN Operator shall be able to collect events supporting the accounting of network resource usage separately for each Participating Operator. Collected events may be delivered to the subscriber's Participating Operator. This includes:

-
start of service in the Shared GERAN or UTRAN for a UE of the Participating Operator,

-
end of service in the Shared GERAN or UTRAN for a UE of the Participating Operator.

From RAN aspects, the start and end of one service currently can be calculated based on Iu signalling. However, OAM or CN may also be able to achieve the information. We may need to enquire SA5/SA1 to know more details about the definition of start and end of service if necessary. Then we can discuss what assistance information from RNC should be provided. 
Observation 3: More discussion on the service parameters can be triggered by requirement.
· MDT Collection
The following requirements apply: 

When authorized by the Participating Operators, the Hosting RAN Operator shall be able to collect MDT data of the Participating Operator's UEs connected through its GERAN or UTRAN.

The Participating Operators shall be able to retrieve this data for their own subscribers from the Hosting RAN Operator.

Note: 
This functionality should also allow for the case where the Hosting RAN Operator does not have an adjunct core network.

This has been discussed in SA5, and it is concluded that this depends on the different TCE connectivity and availability in [3]. From RAN’s point of view, the MDT procedure will not be impacted.

Observation 4: The MDT collection for RAN sharing is already supported in RAN specification.

· PWS support of Shared GERAN or UTRAN

A Participating Operator potentially has regulatory obligations to initiate the broadcast of PWS messages regardless of GERAN or UTRAN Sharing. 

The following requirements apply:

The Shared GERAN or UTRAN shall be able to broadcast PWS.


Note: 

The Hosting RAN Operator is responsible for the delivery of PWS messages to the UEs.

PWS provides a service that allows the network to distribute warning messages on behalf of public authority. The PWS is using CBS procedures and related message structures. In [2], it restricts that the BSC/RNC/MME shall interface to only one CBC. To meet the requirement, this restriction needs to be evaluated in SA1 & SA2 to decide whether this can be used in RAN sharing, and then we can consider the impacts of RAN. More analysis could be found in another paper [4].
Observation 5: PWS for UTRAN RAN sharing has no RAN impacts and should be discussed in SA groups.

· Support for load balancing
The Hosting RAN Operator shall have the capability to balance the Signalling and User Traffic load individually for each Participating Operator within a Shared GERAN or UTRAN.

The capability to perform load balancing on the combined traffic of all the Participating Operators within a Shared GERAN or UTRAN shall be provided. The agreed shares of GERAN or UTRAN resources shall be maintained. Signalling and User traffic shall be managed independently.

To meet the requirement of load balancing, the RNC should be able to report the load value of each participating operator. Also the separation of signalling and user data will also have impacts in RAN3. The legacy solution for load balancing has been discussed in the last meeting, and the agreed TP is captured in TR [5]. However, it has been clarified that for inter-RNC case, the legacy solution has dependency on relocation procedure. Therefore the enhancements may also need to be considered.
Observation 6: The enhancements of Iur signalling need further discussion for the purpose of load balancing.

· Dynamic capacity negotiation
The Participating Operator shall be able to request on-demand spare capacity of the Shared GERAN or UTRAN based on policies and without human intervention. 

The Hosting RAN Operator shall be able to allocate spare on-demand capacity on the Shared GERAN or UTRAN to a Participating Operator, based on policies and without human intervention.

The Participating Operator shall be able to request the cancellation of granted on-demand capacity requests.

The Hosting RAN Operator shall be able to cancel a granted request based on a Participating Operator’s request or based on agreed policy.  

The Hosting RAN Operator shall be able to change the amount shared by each Participating Operator based on traffic demand. A minimum capacity (that can be set) of the Hosting RAN shall be reserved for each Participating Operator that cannot be allocated to other Participating Operators.
The negotiation procedure should follow the existing OAM policy and will have no impacts on RAN side. 
Observation 7: Capacity negotiation is related to OAM mechanism, thus no impact is seen in RAN.
3 Conclusion

In this discussion paper we analyzed the requirements of RAN sharing from SA1, and some aspects need further discussion in RAN as follows.
· The necessity of Overload enhancements for GWCN.
· Considerations of resource usage and accounting info.
· Improvements for existing load balancing mechanism.
It is proposed that 

Proposal: It is proposed RAN3 to discuss RAN impacts for the above listed aspects to fulfil the requirements in TS 22.101.
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