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Abstract of the contribution: This discussion paper tries to address questions related to relationship between network sharing and network slicing.
1. Introduction
During SA WG2 meetings 120-121 there have been questions regarding relationship between network sharing and network slicing. As a result, basically only RAN sharing was included into 23.501 in meeting 121, while regarding CN sharing it was proposed to wait until network slicing discussions are converged or at least until relationship between the two is clarified.
While a lot of network slicing discussions are still ongoing this discussion paper is trying to show the relationship between network slicing and network sharing.

2. Relationship between network sharing and network slicing
Figures 1-3 below show several examples of network slicing and network sharing using the same figure style as the figure from contribution discussed in June 1 PhC on slicing. Note: NSSF is not on the figures for simplicity. It does not mean that the authors of this discussion paper are proposing not to have NSSF.
Figure 1 shows conventional network operator using network slicing without network sharing. UE 1, UE 2, and UE 3 are served by the conventional network operator.
Figure 2 shows conventional network operator and shared network operator using network slicing and network sharing. Only RAN part of the shared network is shared. UE 3 is served by the RAN of the shared network and by CN of the conventional network. Also, shared network operator has its own CN and can serve users. UE 4 is served by the shared network operator. 
Figure 3 shows conventional network operator and shared network operator using network slicing and network sharing. Compared to Figure 2 both RAN and CN of the shared network are shared. In this example, NSI 3 serving UE 3 includes RAN, AMF, SMF, and UPF of the shared network.






Figure 1: Network slicing without network sharing.



Figure 2: Network slicing with network sharing: RAN sharing only.



Figure 3: Network slicing with network sharing: RAN and CN sharing.



3. Network sharing architecture
Looking at the Figures 2 and 3 the question is which parts of a CN of a shared network can be shared. Figure 4 below is trying to propose an answer to this question.


Figure 4: Network sharing architecture.
Left side of Figure 4 includes the minimum option for the shared network and includes only (R)AN for the case of RAN sharing. Right side of Figure 4 includes the minimum option for a participating operator of a conventional network. The right side is proposed based on roaming system architecture figures. Network functions in the middle part of Figure 4 may be present in shared network or/and participating network depending on deployment scenarios.

4. Conclusions and recommendations
Network slicing and network sharing are two different technologies that can be deployed separately and/or together.
Network sharing in 5G is not limited to RAN sharing similar to the way it was not limited in previous releases as describe in TS 23.251. 
It is proposed to consider to also include CN sharing in 23.501. It is also proposed to include a network sharing architecture similar to the one in Figure 4 in 23.501.
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