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1 Introduction

In RAN#66, the study of RAN Sharing Enhancements for UMTS has been approved for RAN3. One of the objectives of this study item is:
· Identify potential solutions for PWS support of shared RAN
The corresponding solution has been discussed, and it is concluded that no RAN impacts is seen for PWS. The TP as follows will be captured in TR 25.756.
2 TP for TR 25.756

5.1
Requirement List: Traffic differentiation, admission control, load balancing, and PWS support
1) Traffic Differentiation: The requirement consists of supporting differentiation of traffic associated with individual Participating Operators and shall be able to limit QoS available for traffic of the UEs of a Participating Operator (e.g. “best effort” if not enough resources are available).

2) Admission Control: The requirement consists of allowing a shared UTRAN to be able to conduct admission control based on the allocated UTRAN resources for each Participating Operator with a margin of tolerance.

3) Load Balancing: The requirement includes enabling a Hosting RAN Operator to have the capability to balance the User Traffic load individually for each Participating Operator within a shared UTRAN.
4) PWS for shared RAN: The requirement includes enabling a Participating RAN Operator is able to initiate the broadcast of PWS messages within a shared UTRAN.
5.1.1
Potential Solutions 

In UTRAN a potentially numerous number of cells can be served by the same RNC. A shared RNC is able to know by means of configuration the resource allocation for each participating operator. Further, an RNC is able to know by existing signalling the Selected PLMN Identity for each connected UE, which allows the RNC to identify the sharing operator to which the UE belongs. The Selected PLMN ID is provided to the RRC during procedures such as UE RRC connection, RANAP based relocation, RNSAP based relocation. An RNC is also aware of the resources that each served UE is using
/* partially omitted */
5.1.1.2.1
Solution Evaluation

This solution does not require changes to the current standard. This solution requires to adopt a relocation procedure to find out whether there is available capacity in the target RNC cell for the Participating Operator serving the relocated UE.

5.1.1.3 Legacy Solution for PWS Support
PWS provides a service that allows the network to distribute warning messages on behalf of public authority. In the scenario of RAN sharing, a Participating Operator potentially has regulatory obligations to initiate the broadcast of PWS messages regardless of GERAN or UTRAN Sharing. Therefore it is required that the Hosting RAN shall be able to broadcast PWS messages originated from the core networks of all Participating Operators.
The PWS is using CBS procedures and related message structures. The basic network structure of CBS is depicted in Figure 2.
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Figure 2: PWS Architecture in UMTS

The cell broadcast centre (CBC) is part of the core network and connected to a routing node, e.g. a 3G SGSN, via the Bc reference point. Therefore the CBC can reach each RNC via the user plane of the Iu interface. And the RNC should be used as a concentrator as far as CBS message handling is concerned.

In 23.041, it restricts that the BSC/RNC/MME shall interface to only one CBC. In RAN sharing scenario, the CBC should also be the shared resources of all the participating operators. Thus it should be noticed that the current PWS architecture already allows to fulfil the requirement above. 
In fact, a shared RNC may receive cell broadcast messages from different sharing operators by means of a single CBC, which assumes that sharing operators coordinate PWS procedures via a single CBC. However, this is given the possibility for the CBC to connect to multiple CBEs as stated in TS23.041. 
Moreover, the assumption that multiple sharing operators in a shared UTRAN should coordinate procedures for PWS has already been acknowledged and agreed in 23.251.
5.1.2
Conclusions

· Intra RNC Legacy Solution:

· According to current standard, an RNC can perform resource allocation and enforcement of resource quota on a per sharing operator basis as per requirements in TS22.101. 

· The requirements in TS22.101 on load balancing can be fulfilled for scenarios consisting of one RNC domain.

· Inter RNC Legacy Solution:

· It is possible, according to current standard, to perform load balancing, resource allocation and admission control across RNCs on a per sharing operator basis and according to TS22.101 requirements. 

· This solution requires to adopt a relocation procedure to find out whether there is available capacity in the target RNC cell for the Participating Operator serving the relocated UE.

· Legacy Solution for PWS Support;

· Based on the current standards, the Participating Operator is able to initiate the broadcast of PWS messages in RAN sharing scenario if the CBC is also shared.
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