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1   Introduction
During RAN3#74 meeting, RAN Sharing was mentioned in Mobile Relay Study Item. Several possible RAN Sharing Models were listed, but it was questioned about whether there is any problem with any of those options. This Contribution analyses the RAN Sharing Models in each High Speed Train Solutions, and kindly ask RAN3 to agree the proposal and capture the enclosed TP into TR36.416.
2   Discussion
It was agreed that Mobile Relay Study Item mainly focus on High Speed Train Scenario. In order to achieve the related requirements, there are several possible solutions, including:

(a) Existing solutions. (b) Rel-10 Relay. (c) New designed Mobile Relay.
Note: (a) includes dedicated deployment of macro eNBs, and dedicated deployment of macro eNBs + L1 repeaters
According to TS23.401 [1], 

An E‑UTRAN Sharing architecture allows different core network operators to connect to a shared radio access network. The operators do not only share the radio network elements, but may also share the radio resources themselves. 
For E‑UTRAN both Multi-Operator Core Network (MOCN) configuration and Gateway Core Network (GWCN) configuration as defined in TS 23.251 [2] are supported over the S1 reference point. 

The following sub-sections will elaborate whether RAN Sharing can be supported in each of High Speed Train Solution.
2.1   RAN Sharing in (a) Existing Solutions

L1 repeater only extends the coverage of the Macro eNB. It does not have its own cells. Hence, a deployment with or without L1 repeaters will not change the RAN Sharing Architecture. It should belong to the same operator(s) of the Macro eNB. For the dedicated deployment of macro eNBs, the current RAN Sharing Models can be supported naturally.
Observation 1: Current RAN Sharing Models can be supported under the High Speed Train Solution (a) Existing Solutions.
2.2   RAN Sharing in (b) Rel-10 Relay
According to the Rel-10 Relay Architecture in TS 36.300 [3], there is a single S1 interface relation between each RN and its DeNB, and there is one S1 interface relation between the DeNB and each MME in the MME pool. Due to the proxy functionality, the DeNB appears as an MME (for S1-MME) and an S-GW (for S1-U) to the RN. The RN does not support NNSF.
As shown in Figure 1, when the DeNB is shared, it can be deployed under both GWCN and MOCN configurations.
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Figure 1, Shared DeNB case in shared/non-shared Relay Deployment

Case1: Both radio network elements and radio resources of the DeNB are shared
In GWCN configuration, the RN1 connects to DeNB1, DeNB1 connects to the MME which is shared by the operators. In MOCN configuration, the RN2 connects to DeNB2, DeNB2 connects to the MMEs of different CN operators. That means in case the RNs are shared, the RNs can connect to all the operators CNs via the DeNB. In case the RNs are non-shared, each RN can also connects to its own operator’s CN via the DeNB. The DeNB is regarded as a shared MME by the RN.
Case2: Only radio network elements of the DeNB are shared, the radio resources are not shared

In this case, each DeNB cell may belong to different operator. And a Rel-10 Relay can only connect to a single DeNB Cell. 
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Figure2, Shared Elements and Non-shared Radio Resources DeNB Scenario
As shown in Figure3, the non-shared RN3 should connect to the DeNB Cell of its own operator. The shared RN4 will send all the packets to the DeNB via a selected DeNB Cell.  The DeNB can also be regarded as a shared MME by the RN.

Observation 2: In a shared DeNB scenario, the DeNB is regarded as a shared MME by the RN (shared or non-shared). RAN sharing can be supported without standard impact. 
On the other hand, if the RNs are shared but the DeNBs are non-shared, as shown in Figure3, the DeNB4 belongs to operator A, RN5 belongs to operator A, B and C.
Because a RN can only have one S1 interface towards the DeNB, the RN5 can only connect to CN Operator A via DeNB4, but it is not able to connect to the CNs of operator B and C. That means the shared RN5 cannot be achieved. In Rel-10, the DeNB Cell list is configured to the RN by OAM. In order to support RAN sharing, only shared DeNB should be configured to a RN in the DeNB Cell list. 
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Figure 3, Non-Shared DeNB, shared RN scenario

Observation 3: A shared RN should not be configured to connect to a non-shared DeNB.
In order to support RAN sharing, only shared DeNB should be configured to a RN in the DeNB Cell list from OAM.

2.3   RAN Sharing in (c) New designed Mobile Relay
Besides the Rel-10 Relay, in the new designed mobile relay solutions (e.g. enhanced Rel-10 Relay, Alt4 Relay), a RN still connects to a single DeNB, RAN sharing scenarios are the same as Rel-10 Relay. 
For Alt1 Relay, because the S1 is terminated at RN, it can connect to MME(s) via RN’s PGW, regardless of shared DeNB or non-shared DeNB.
3   Conclusion
As analyses in this contribution, the observations are summarized in below: 

For the Existing Solutions of High Speed Train Scenario
· Current RAN Sharing Models can be reused without standard impact. 

For Rel-10 Relay, enhanced Rel-10 Relay, Alt4 Relay 
· In shared DeNB scenario, the DeNB is regarded as a shared MME by the RN (shared or non-shared), RAN sharing can be supported without standard impact.
· A shared RN should not be configured to connect to a non-shared DeNB.

For Alt1 Relay, the RN can connect to MME(s) via RN’s PGW, regardless of shared DeNB or non-shared DeNB.

Based on these observations, we propose RAN3 to agree the Observation below:
Observation: In order to support RAN sharing for RN node, the RN node may need to be configured according to the configuration (from OAM) of the Shared DeNBs.
The Related Text Proposal is in R3-120081 [5].
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