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1.
Introduction
The SID for RAN Sharing enhancement was approved in last RAN meeting, which is based on the output of SA1 study and the subsequent requirement defining in TS 22.101 for this new feature. At the start stage of this item, this paper investigates the possible impacts on architecture and signalling interface from RAN3 point of view. 
2.
Discussion
The objective of this study item is to study how to implement the requirements from SA1 as provided in TS 22.101, i.e.

·  study impacts on E-UTRAN architecture and signalling interfaces, e.g. how to introduce means to quantify and monitor resources used by any participating operator

·  study which changes are needed to relevant specifications for which RAN3 is responsible e.g. changes to S1 and X2 signalling

·  co-operate with other TSGs/WGs in case some of the requirements would impact parts of the overall system which are out of scope of RAN3
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Fig. 1 GWCN and MOCN
On the other hand, the current Specification on networking sharing TS 23.251 supports two architectures described as follows: 
· GWCN (Gateway Core Network): The core network operators share the radio access network nodes, and the MMEs serving the shared radio access network nodes.

· MOCN (Multi-Operator) Code Network: The core network operators only share the radio access network nodes. 

First, it should be clarified which architecture is supported for this SI since it has different impacts on the interface signalling depending on the architecture. For example, from the overload procedure point of view MOCN may not have problem with the current spec while GWCN does not work well based on the new requirement of RAN sharing enhancement. 
Therefore, the following proposal is suggested
Proposal 1) It is proposed to clarify the baseline architecture, whether one or both of them should be supported for this SI. 

In the following section, the possible impacts will be investigated from interface point of view. 
Among the SA1 requirements, a very obvious feature is load balancing enhancement. In the current load balancing mechanism among cells, eNB adjust the mobility setting parameters for all of the UEs whether they belong to the same operator or not, which may not be optimized. In the RAN Sharing situation, based on the negotiated policy among the operators the mobility setting parameters may not need to be changed for the number of UEs of a specific operator is still under control, while for the other operator, the change may be necessary. The current method cannot support the use case above. Therefore, it is necessary to enhance the corresponding resource status request/response/update messages and also the mobility change request/ACK messages. 
Secondly, for the current MME overload procedures, if MME sends the message to eNB, it will apply to all of the UEs served or to be served by the eNB. However, in the RAN Sharing environment, some situation may happen that for a specific operator the number of UEs in the shared eNB is still under control based on the negotiated policy. In this situation, the overload limitation should not apply to the UEs of this operator. It should only apply to the UEs of overloaded operators, which has used more resources than the negotiated policy allows. The current method does not support it either. Therefore, it is necessary to investigate the overload start/stop messages for supporting the new feature required by SA1. 

Thirdly, in the current mechanism for the activation of signalling based MDT, the UE reports MDT logs to eNB and then eNB sends the trace record to TCE. The data could be used for the system optimization. However, in the new RAN Sharing environment, the eNB is shared by several operators. The new requirement of SA1 is that 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. Currently, eNB has no way to know other target TCE for a specific UE’s MDT log reporting. Therefore a guideline from CN is necessary, for which the trace start message or other non-UE specific message should be investigated. 
Based on the analysis above, the following proposal is suggested.
Proposal 2) It is proposed to investigate the X2 impacts for load balancing, the S1 impacts for MME overload procedure and the possible S1 impacts for MDT Collection support in RAN Sharing environment. 
3. Conclusions
In this paper, we investigated the possible impacts on architecture and signalling interface. The following proposals are suggested to RAN3:  
Proposal 1) It is proposed to clarify the baseline architecture, whether one or both of them should be supported for this SI.
Proposal 2) It is proposed to investigate the X2 impacts for load balancing, the S1 impacts for MME overload procedure and the possible S1 impacts for MDT Collection support in RAN Sharing environment.
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