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1 Introduction

Existing LTE specifications support deployments of a shared RAN serving multiple PLMNs, both using shared spectrum (MOCN) and dedicated spectrum/cells per PLMN. 
The work ongoing on NR and on future 5G systems is meant to deliver a network that supports RAN sharing. This is captured in the requirements established in TR38.913 as follows:

-
The RAN architecture shall support sharing of the RAN between multiple operators.
Further, in TR38.801 a list of functions that need to be supported by the NR system has been agreed, such list including the following function:

-
Radio access network sharing

TR38.801 includes also a shard RAN deployment scenario. This was added with the intention for RAN3 to work on requirements for shared RAN in NR. 
This paper provides a first analysis of shared RAN in next generation systems and it proposes a TP for TR38.801 to advance discussions in this area.

2 Discussion on Shared RAN in Next Generation Systems
Shared RAN deployments are today typically used to share cost between PLMN operators on national or regional scale. Beyond this, the next generation system should be able to support new types of scenarios, with local RAN deployments funded by other actors than PLMN operators. An example is buildings owners, to enable indoor coverage for visitors to the building regardless of what PLMN these subscribe to. In this example, the shared RAN would support the PLMN-ids of all the hosted PLMN operators. The Shared RAN may be operated by the building owner, or more likely, by a Neutral Host entity on behalf of the building owner.  
A particular requirement in such deployments is to have a good enough mobility support from the non-shared RAN into the shared RAN for a given PLMN. Since these deployments should be able to scale to large numbers, the dependency on the legacy non-shared RAN must at the same time be minimized. The operators of the existing PLMNs cannot be expected to configure neighbour cells or provide a complex interworking with a large number of Shared RAN networks. In WCDMA there is for example limitations in the size of neighbour lists, and the UE must be informed explicitly about PSCs to measure for inter-frequency measurements. Further, the non-shared RAN must be able to translate the PSC to a global identifier of the target node, which is difficult when the number of PSCs are limited. Hence, configuration of shared RAN neighbour cells in the non-shared RAN is needed for optimal mobility support. In contrast, LTE provides mechanisms to order UE measurements on a set of frequencies, without pre-defining the PCIs to be measured. Further, LTE also provides means to let the UE read the E-CGI of a target cell in case the PCI cannot be uniquely resolved. Hence, the need to configure neighbour cells is far less for LTE, and the scenario described can be supported with less dependence between the actors. 
It is therefore proposed to add a description of the new requirements the next generation system may be faced with when it comes to shared RAN. Such description is provided in a TP that adds to the shared RAN deployment scenario.
3 Conclusion

In this paper it has been explained how shared RAN deployments in next generation systems may need to fulfil new requirements that should be studied. In order to capture these aspects and continue discussions in this area it is proposed to agree to the TP below.
--------------------Text Proposal for TR--------------------
5.5
Shared RAN deployment
Similar to LTE, NR should support shared RAN deployments , supporting multiple hosted Core Operators. The Shared NR RAN could cover large geographical areas, as in the case of national or regional network sharing. The Shared NR RAN coverage could also be heterogeneous, i.e. limited to few or many smaller areas, for example in the case of Shared in-building RANs. 

Each Core Operator may have their own non-shared NR RAN serving areas adjacent to the Shared NR RAN. Mobility between the non-shared NR RAN and the Shared NR RAN shall be supported in a way at least as good as for LTE. 

To enable a large scale of smaller Shared RAN deployments (such as in-building systems), it is important to minimize dependencies on each of the Operator networks. In particular, mobility to/from the Shared RAN needs to be supported even when the non-shared RAN lacks configuration for each specific shared RAN deployment, and without assuming advanced interworking between the shared RAN and each non-shared RAN, such as common databases. 
The Shared NR RAN may (as for the case of LTE) operate either on shared spectrum or on the spectrum of each hosted Operator. 



Figure 5.5-1: Shared RAN deployment
Core Operator A





Core Operator B





Core Operator C





Operator A�NR RAN





Operator B�NR RAN





Operator C�NR RAN





Shared�NR RAN








_1525844534.vsd
Core Operator A


Core Operator B


Core Operator C


NR BS


NR BS



