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1. Background

RAN sharing has drawn wide-spread attention recently due to the emerging new small cell types that have to compete for space in public places like coaches, trains and other indoor deployments. In addition, this area has been actively looked into in the case of macro deployments as well mainly because of the socio (e.g., public always resists to any high-radiation mast deployment in their near neighbourhood) economic challenges associated with any macro deployment. Because of the importance of RAN Sharing, SA1 has recently investigated RAN sharing by concentrating namely on the following:

· Means for efficiently sharing common RAN resources according to identified RAN sharing scenarios (e.g. pooling of unallocated radio resources).

· Means to verify that the shared network elements provide allocated RAN resources according to sharing agreements/policies.

· Indication of and potential actions upon overload situation in consideration of sharing agreements/policies.

As hinted earlier, support for RAN sharing in the case of a macro eNB was considered in earlier releases. However, much has to be done in this direction to extend such a support to increasing number of new small cell types. Hence, the objective of this contribution is to first give a snap shot in terms of what has been investigated in SA1 recently along this direction and to see whether an equivalent measure in terms of identifying possible areas and investigating them further is needed in RAN3.

2. Discussion
The following are the high-level aspects that might have potential impacts on RAN3 related work areas: 

1. How to make certain OAM specific information available to participating Operators while the hosting provider being able to selectively restrict access to such information by a participating operator. 

2. How to enable the hosting provider to gather MDT data from UEs belonging to different individual participating operators?
3. How operational information pertaining to subscribers can be collected by the hosting provider for charging purposes when it does not operate an adjunct CN
Note: The terms Hosting (RAN) Provider (HP) and Participating Operator (PO) respectively means a provider of a Hosting RAN and an Operator that uses allocated shared RAN resources provided by a Hosting RAN Provider under an agreement. 
4. How to execute Load balancing while taking the network sharing ratio per operator into account 
5. How to enable better UE connected and idle mode mobility 
6. How to ensure Guaranteed and fixed Bandwidth for Multi Operator Core Network (MOCN) environments.
Note: item (5) and (6) are still under discussion within SA1. 

The above high-level areas need to be at least looked at from the following perspectives:
· What are the potential impacts to RRM algorithm(s)?
· How to behave under low-loaded and high-loaded situations while efficiently utilising the spectrum

· Whether the scheduler has to consider extra parameters pertaining to sharing agreement in addition to QCI/ARP in its scheduling decisions 
· What are the possible UE mobility scenarios?

· What RAN sharing specific parameters need to be broadcast?

· What RAN sharing specific impacts to SON are required?
New work activities along these lines are needed because existing 3GPP Specifications do not consider them, namely the following:

· Means to quantify and monitor resources used by any participating operator

· Means to take into consideration the sharing agreement when acting on an overloaded situation in the EPC or when balancing load among cells

· Allowing specific access to shared RAN OAM functions by Participating Operators.

All these indicate that there have to be new mechanisms for RAN elements to interpret the sharing agreement (e.g., SLA) between hosting provider and participating operators and act upon it at very lower level.
3. Summary
This document tries to analyse the recent work carried out by SA1 on RAN Sharing and draw the attention of RAN3 in terms of the areas it needs to work on.
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