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1 Introduction

In the last meeting, RAN3’s discussions on RAN sharing enhancements have been focused on identifying RAN3 impacts based on 7 sets of requirements specified in TS 22.101 [1]. 
As pointed out in R3-140096 [2], there are potential impacts on RAN3 procedures in order to meet the specific E-UTRAN Sharing requirements on “allocation of Shared E-UTRAN resources” [1]. In this paper, we intend to elaborate on the impacts of this set of requirements on RAN3.
2 Discussion
2.1 Specific E-UTRAN Sharing requirements on “allocation of Shared E-UTRAN resources”  

As specified in TS22.101, the shared E-UTRAN resources can be allocated unequally to the Participating Operators. For the allocation of Shared E-UTRAN resources, there are several requirements specified. Especially
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Figure 1: Shared network allocation granularity at the radio sector level [3]
These requirements are based on the following identified scenarios and use cases captured in TR22.852 [3]:

- Scenario and use case 3: Use case regarding RAN sharing granularity

This use case, as shown in Figure 1, describes the requirement where a shared network allocation granularity needs to be at the radio sector level. The identified requirement is 

“A shared RAN shall allow setting a different portion of resource allocation per each Participating Operator down to the cell/sector level.”
-  Scenario and use case 4: maximizing RAN sharing revenue
This use case presents a scenario where Participating Operators have variable RAN resource usage; describes the requirements where the allocation of E-UTRAN resources to each of the Participating Operators can be in different manners (i.e. guaranteeing a minimum allocation and limiting to a maximum allocation, or static allocation for a specified period of time and/or specific cells/sectors). 
Observation 1: RAN3 procedures should support the requirements on “allocation of Shared E-UTRAN resources”:

· A shared RAN shall allow setting a different portion of resource allocation per each Participating Operator down to the cell/sector level;

· The allocation of E-UTRAN resources to each of the Participating Operators can be in different manners.

2.2 Potential impact on RAN3 procedures
Taking into account of the requirements for the allocation of Shared E-UTRAN resources and the supported scenarios and use cases, we examine the current RAN3 procedures in order to identify the potential impacts.
First of all, “Broadcast PLMNs” has already been specified to indicate the supported PLMN Identities of a “Served Cell” in an eNB, as specified in TS 36.423 for the procedures:
· X2 Setup
· eNB Configuration Update

However, there is no indication of the different portion of resource allocation per each Participating Operator at the cell/sector level.
Observation 2: In the related RAN3 procedures, the supported PLMN Identities have been specified at the cell level, but there is no indication of the different portion of resource allocation per each Participating Operator.

Secondly, “Neighbour Information” was introduced in Release 8 due to the benefits identified in [4], including:

· Quickly populate the NRT of a new eNB for the enhanced ANR functions;
· Bypass UE measurements to decode CGI, during time-critical handover situations.

However, there is neither indication of the supported PLMN Identities, nor indication of the different portion of resource allocation per each Participating Operator in the “Neighbour Information” in the current TS 36.423 for the procedures:

· X2 Setup
· eNB Configuration Update

Lack of this information, the above mentioned benefits can not be achieved in the RAN sharing scenarios.

Observation 3: In the related RAN3 procedures, there is neither indication of the supported PLMN Identities, nor indication of the different portion of resource allocation per each Participating Operator in the “Neighbour Information”.
In addition, in the case of inter-system scenarios the indication of the supported PLMN Identities and the indication of the different portion of resource allocation per each Participating Operator need to be exchanged among neighbouring base stations (e.g. between a LTE eNB and a UMTS RNC). In this case, there may be some impact on the related S1 procedures.
3 Conclusion
In this paper, we have analysed the potential impacts on RAN3 functions and procedures due to the specific E-UTRAN Sharing requirements on “allocation of Shared E-UTRAN resources”, considering the requirements specified in TS22.101 as well as the identified scenarios and use cases in TR22.852. It can be observed that
Observation 1: RAN3 procedures should support the requirements on “allocation of Shared E-UTRAN resources”:

· A shared RAN shall allow setting a different portion of resource allocation per each Participating Operator down to the cell/sector level;

· The allocation of E-UTRAN resources to each of the Participating Operators can be in different manners.

Observation 2: In the related RAN3 procedures, the supported PLMN Identities have been specified at the cell level, but there is no indication of the different portion of resource allocation per each Participating Operator.
Observation 3: In the related RAN3 procedures, there is neither indication of the supported PLMN Identities, nor indication of the different portion of resource allocation per each Participating Operator in the “Neighbour Information”.
It is therefore proposed that 

Proposal: RAN3 kindly take into account the above observations, and discuss the impact of RAN sharing enhancements on following RAN3 procedures:

· X2 Setup
· eNB Configuration Update.
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The Hosting E-UTRAN Operator shall be able to specify the allocation of E-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.
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