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Discussion
1 Introduction 
A Study Item on RAN Sharing Enhancement (RSE) to further investigate the findings of SA1 as outlined in TS 22.101 was agreed in RAN #62. The Objective of this contribution is to provide the Intended Scope of this Study Item especially from RAN3 perspectives. 
SA1 has so far identified at least 13 Scenarios that necessitate further enhancement to RAN Sharing. These are concisely identified as requirements in TS 22.101. It is therefore important to extract out the important requirements of this SI phase from RAN3 perspectives from TS 22.101 and TR22.852 and provide a work plan in terms of what is expected in the next 3 meetings.
2 Discussion

The main Objective of E-UTRA RAN Sharing Enhancements is to allow multiple Participating Operators to share the resources provided by a single E-UTRA RAN – the Hosting E-UTRAN – according to agreed allocation schemes. The Hosting E-UTRAN is provided by a Hosting E-UTRAN Operator who can coincide with one of the Participating Operators. Specific E-UTRAN requirements to be set out and met by a hosting E-UTRAN Operator to cater to this arrangement are listed below after a high-level work-plan: 
2.1 RSE SI Work Plan
Given that 2 time units were allocated to this SI that span across 3 meetings, the following is the high-level work-plan:

	RAN3 #83
	· Giving An Overview of the RSE (RAN Sharing Enhancement) SI together with a Skeleton TR. 
· Identifying Relevant Scenarios for RAN3 to work on:
· From TR 22.852 (SA1)
· Completely new scenarios

	RAN3 #83bis
	· Further investigating and discussing the identified Relevant Scenarios in terms of RAN3 impact. 

	RAN3 #84
	· Analyzing the identified relevant scenarios and their impact, and making a recommendation to conclude the study


Proposal 1: RAN3 is kindly requested to approve this high-level work-plan.

2.2 Specific E-UTRAN Sharing Requirements
2.2.1 Allocation of Shared E-UTRAN resources:When E-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 E-UTRAN Operator.

The following requirements apply:

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.
Resources include both user plane and signalling plane. The Hosting E-UTRAN Operator needs to be able to manage the sharing of the signalling traffic independently from that of the user traffic because signalling traffic and user traffic are not always directly related. For example for MTC devices, the signalling traffic volume can be high and the user traffic volume low whereas for downloading video, the signalling traffic is low and the user traffic is high.

The following requirements apply:

The management and allocation of resources of signalling traffic over the Shared E-UTRAN shall be independent from the management and allocation of resources of the user traffic over the Shared E-UTRAN. 

A Shared E-UTRAN shall be capable of differentiating traffic associated with individual Participating Operators.

A Shared E-UTRAN shall be able to conduct admission control based on the allocated E-UTRAN resources for each Participating Operator.

A Hosting E-UTRAN Operator shall be able to control resource usage taking into account the allocated E-UTRAN resources for each Participating Operator. A means of monitoring the usage of resources shall be provided.

All shared E-UTRAN capabilities offered by the Hosting E-UTRAN Operator shall be individually available for use by each Participating Operator where this is possible.
2.2.2 OA&M Access to the Shared E-UTRAN:
Each Participating Operator can have their own OA&M capabilities, which are used for monitoring and for selected operations in a shared E-UTRAN. Information exchange involved in those operations need to be controlled by the Hosting E-UTRAN Operator as to prevent disclosing them to other Participating Operators, be it for business, operational, or technical reasons.

The following requirements apply: 

Selected OA&M capabilities for the Shared E-UTRAN, under the control of the Hosting E- UTRAN Operator, shall be accessible by the Participating Operator's OA&M functions
This would allow, for example, the Participating Operator to do the following:

-
test of communication path between the Participating Operator's network elements and the Shared E-UTRAN, 

-
obtain fault reports,
-
retrieve RAN resource usage information
Observation 1: OAM work is out-of-Scope of RAN3.
2.2.3 Generation and retrieval of usage and accounting information:
To facilitate interoperator accounting between Hosting E-UTRAN Operator and Participating Operator the Hosting E-UTRAN Operator needs to record E-UTRAN resource usage by UEs of the Participating Operator.

The following requirements apply: 

A Hosting E-UTRAN 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 E-UTRAN for a UE of the Participating Operator,

-
end of service in the Shared E-UTRAN for a UE of the Participating Operator.
2.2.4 MDT Collection:
MDT data from a Participating Operator's customer UEs allow the Hosting E-UTRAN Operator to be provided with performance measurements on his Shared E-UTRAN. The Participating Operator is responsible for obtaining and retaining any required user consent related to privacy.

The following requirements apply: 

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

Note: 
This functionality should also allow for the case where the Hosting E-UTRAN Operator does not have an adjunct core network.
2.2.5 PWS support of Shared E-UTRAN:
A Participating Operator potentially has regulatory obligations to initiate the broadcast of PWS messages regardless of E-UTRAN Sharing. 

The following requirements apply:

The Shared E-UTRAN shall be able to broadcast PWS messages originated from the core networks of all Participating Operators.

Note: 
Rel-11 design requires a shared PWS core. However, some regulatory obligations require a solution in which no common PWS core network entity is involved.
Observation 2: An adoption of shared CBC as reflected in current specifications, e.g., TS 23.251 can be one Alternative Solution.
Proposal 2: RAN3 is kindly requested to investigate some regulatory obligations to see whether there is any need for an Alternative Solution.

2.2.6 Support for Load balancing:
Hosting E-UTRAN Operators have the need to optimize E-UTRAN resource usage within the shared E-UTRAN for a particular coverage area. At the same time, the agreed shares of E-UTRAN resources based on a single cell and sector for each Participating Operator need to be respected. Likewise, Participating Operators have the need to optimize their E-UTRAN resource usage among shared and unshared E-UTRAN for a particular coverage area.
The capability to perform load balancing on an individual Participating Operator's traffic basis within a shared E-UTRAN shall be supported. 

The capability to perform load balancing on the combined traffic of all the Participating Operators within a shared E-UTRAN shall be supported. 

The capability to perform load balancing between an individual Participating Operator's traffic within a shared E-UTRAN and traffic in that Participating Operator's unshared E-UTRAN where the shared and unshared E-UTRAN coverage overlaps shall be supported.
Note: 
Load balancing capabilities are expected to take into account the allocation of resources to each Participating Operator and the load level for each Participating Operator to the extent possible, so that the principal objective to maximize throughput is not impacted.

2.2.7 Dynamic capacity Negotiation:
In situations where a need for additional, unplanned, E-UTRAN capacity by a Participating Operator arises (e.g. in the case of big mass-events) the Shared E-UTRAN can provide means to allocate available spare capacity to the Participating Operator. Based on service level agreement between the Hosting and Participating operator such allocation can be automated without human intervention.

The following requirements apply:

The Participating Operator shall be able to query and request spare capacity of the Shared E-UTRAN, based on policies and without human intervention. 

The Shared E-UTRAN shall be able to allocate spare capacity to Participating Operator, based on policies and without human intervention.
Proposal 3: Proposal 2: RAN3 is kindly requested to identify the relevant requirements as captured in TS 22.101 and conclude at least the observation 1 and observation 2.

3 Conclusion and proposals
It first provided a  a high-level work plan for this SI and subsequently captured the requirements as set out by SA1 in order to provide the Scope of this RSE SI. It further makes the following Observations and proposals:
Proposal 1: RAN3 is kindly requested to approve this high-level work-plan.

Observation 1: OAM work is out-of-Scope of RAN3.

Observation 2: An adoption of shared CBC as reflected in current specifications, e.g., TS 23.251 can be one Alternative Solution.
Proposal 2: RAN3 is kindly requested to investigate some regulatory obligations to see whether there is any need for an Alternative Solution.
Proposal 3: Proposal 2: RAN3 is kindly requested to identify the relevant requirements as captured in TS 22.101 and conclude at least the observation 1 and observation 2.

4 References

[1] TS 22.101 “Technical Specification Group Services and System Aspects; Service aspects; Service principles”, Rel-13.
[2] TR 22.852 “Study on Radio Access Network (RAN) Sharing enhancements”, Rel-12.

[3] RP-132116, “Proposed SI: Study of RAN Aspects of RAN Sharing Enhancements for LTE”, NEC, Bell Canada, e-Access, InterDigital, Orange, Softbank, Sprint, Telefonica, Telenor, TeliaSonera, RAN #62, USA.
9
1

