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Abstract: There is a need to represent the various Participating Operator interests in the resource allocation when the interests are not equal between the different Participating Operators.  For example these interests can take a number of business forms such as being based on an agreed upon rate, investment levels or based on controlling position level.The proposed changes introduce the concept of Participating Operator weighting to represent interest level in the shared RAN to be factored into various resource allocations.
**************************First change*****************************************

Scenario and Use Case 6.a
(Asymmetric RAN Resource Allocation)

4.7.1
Description

At full or nearly-full capacity, RAN resources are shared among two Participating Operators proportional to their interest in the shared RAN.

4.7.2
Pre conditions

Two Participating Operators have an unequal controlling interest in a Joint Venture (JV), which builds, operates and maintains the shared RAN resources are shared among the two: Participating Operator Partner “Primary” (P) has 60% interest; Participating Operator Partner “Secondary” (S) has the remaining 40% interest.  Each of these partners owns and manages its own EPC infrastructure independently from each other.

Note that thus use case is also applicable when one entity is the Hosting RAN Provider and the others are Participating Operators.

The agreement between Primary and Secondary for the JV is that each Partner will be guaranteed shared network resource allocation proportional with its controlling  interest level in the JV.
4.7.3
Service flows

As a one-time (or infrequent) operation, the shared RAN is given information about the 60/40 breakdown in the JV interest among the two partners, so that it can conduct or assist in resource management operations accordingly.

Resource management operations include:

· Bearer admission (allocation of a new bearer) decisions for either of the two partners;

· Uplink/downlink radio transmission (e.g., packet transmission scheduling).

The shared RAN routinely charges for resource management operations for Partners P and S separately, i.e., when admitting a bearer for P, it records it as such, and likewise for S.  Similar applies for scheduler and other operations.

Case L: Low traffic load

At times of low traffic load (below full capacity of the eNB), new bearers are admitted on the basis of overall resource availability, i.e. JV interest is not taken into consideration.

Since traffic load is low, such scheduler decisions result in comfortably meeting QoS objectives for all bearers belonging to either of the two partners.

Case H: High traffic load

At times of high traffic load (approaching the full capacity of the eNB), a new bearer is admitted by taking into consideration JV interest of each of the partners.  If admission of a new bearer belonging to Partner S would result in projected imbalance of RAN resource consumption in excess of the proportional interest (allowing a margin of tolerance), the new bearer is not admitted.  Otherwise, the new bearer is admitted.  Similar applies for Partner P bearer admission.  Additionally, admission decision is governed by overall capacity constraints ofeNB.

Radio resource scheduling takes into consideration the JV interest breakdown of partners P and S.  In principle, the scheduling is such that the average amount of resources committed to each of the partners P and S is proportional to their interest in the JV. Each partner’s interest level in the JV becomes a Participating Operator weighting factor.  This weighting factor is added to all other existing factors radio resource scheduling considers when deciding to grant a request for a radio resource.
When traffic load is high, due to ebbs and flows of traffic, mobility effects, etc., scheduler decisions may result in occasionally not meeting QoS objectives for one of more bearers.  The Participating Operator weighting factor determines the proportion among the Partners P and S in which such failure to meet QoS objectives is applied
4.7.4
Post conditions

Usage of radio resources is tracked for each partner.  Radio resource usage during the time RAN is at or near full capacity is proportional for each of the partners based on their Participating Operator weighting factor.  
4.7.5
Requirements for this use case

(1) It shall be possible to establish each Participating Operator’s pre-agreed usage portion of  the shared RAN.

(2) A shared RAN element shall measure network resource usage at all times separately for each Participating Operator and identify whether the Participating Operator’s pre-agreed usage portion of the shared RANis being used.

(3) A shared RAN element involved in user plane packet transmission scheduling shall be capable of differentiation among traffic associated with the Participating Operators, based on the Participating Operator pre-agreed usage portion of the shared RAN.

(4) A shared RAN element at or near capacity shall conduct bearer admission by taking into consideration of the assigned Participating Operator’s pre agreed usage portion of  the shared RAN, such that the balance of RAN resource upon admission decision does not violate the Participating Operator pre agreed usage portion of  the shared RAN, within the margin of tolerance.

(5) When a shared RAN element is at or near capacity, user plane packet transmission shall be such that the average amount of resources allocated to each RAN sharing partner is based on their Participating Operator pre-agreed usage portion of the shared RAN, within a margin of tolerance.

(6) The shared RAN shall be capable to apportion among the Participating Operators  reduced resource allocations when QoS objectives are not met, due to excessive traffic load according to the Participating Operator pre agreed usage portion of  the shared RAN.

**************************Second change*****************************************

Scenario and Use Case 6.b
(Asymmetric RAN Resource Allocation in a static way)

4.14.1
Description

RAN resources are shared among two RAN Sharing Partners proportional to their interest in the venture (the Participating Operator weighting factor). 
4.14.2
Pre conditions

Two Participating Operators have an unequal controlling interest in a Joint Venture (JV), which builds, operatoes and maintains the shared RAN resources are shared among the two: Participating Operator Partner “Primary” (P) has 60% interest; Participating Operator Partner “Secondary” (S) has the remaining 40% interest.  
Note that thus use case is also applicable when one entity is the Hosting RAN Provider and the others are Participating Operators.
The agreement between Primary and Secondary for the JV is that each Partner will be guaranteed shared network resource allocation proportional with its controlling  interest level in the JV.

4.14.3
Service flows

As a one-time (or infrequent) operation, the shared RAN is given information about the 60/40 breakdown in the JV interest among the two partners, so that it can conduct or assist in resource management operations accordingly.

Resource management operations include:

· Bearer admission (allocation of a new bearer) decisions for either of the two partners;

· Uplink/downlink radio transmission (e.g., packet transmission scheduling).

The shared RAN routinely charges for resource management operations for Partners P and S separately, i.e., when admitting a bearer for P, it records it as such, and likewise for S.  Similar applies for scheduler and other operations.

· For Partner P and S:

A new bearer is admitted by taking into consideration the Participating Operator weighting factor.  If admission of a new bearer belonging to Partner S would result in exceeding the Participating Operator weighting factor, the new bearer is not admitted.  Otherwise, the new bearer is admitted.  Similar applies for Partner P bearer admission.  
Radio resource scheduling takes into consideration the Participating Operator weighting factor of partners P and S.  In principle, the scheduling is such that the average amount of resources committed to each of the partners P and S is based on their Participating Operator weighting factor.

Scheduler decisions due to hard limit per participating operator may result in occasionally not being able to meeting QoS objectives for one or more bearers.  The Participating Operator weighting factor determines the proportion among the Partners P and S that such failure to meet QoS objectives is applied.
4.14.4
Post conditions

Usage of radio resources is tracked for each partner.  Radio resource usage is proportional for each of the partners based on their Participating Operator weighting factor.  
4.14.5
Requirements for this use case

(7) It shall be possible to establish each Particpating Operator’s pre-agreed usage portion of the shared RAN.

(8) A shared RAN element shall measure network resource usage at all times separately for each Participating Operator and identify whether the Participating Operator’s pre-agreed usage portion of  the shared RANis being used.

(9) A shared RAN element involved in user plane packet transmission scheduling shall be capable of differentiated control among traffic associated with the Participating Operators, based on the Participating Operator pre-agreed usage portion of  the shared RAN of the shared RAN.

(10) A shared RAN element shall conduct bearer admission by taking into consideration the Participating Operator pre agreed usage portion of  the shared RANa Participating Operator to whom the bearer is assigned, such that the balance of RAN resource remains in accordance with the pre-agreed portions.
(11) User plane packet transmission shall be such that the average amount of resources given to each Participating Operator remains in accordance with the Participating Operator’s pre agreed usage portion of the shared RAN. . 
(12) The RAN shall be capable to apportion among the Participating Operators reduced resource allocations when QoS objectives are not met according to the Particpating Operator pre agreed usage portion of  the shared RAN.
*****************end of changes**************************
