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Discussion
1. Introduction
The Study Item on New Radio Access Technology has been approved to develop requirements and specifications for new radio (NR) systems. In this paper, the initial ideas and principles on how to perform the network slice selection on RAN side are to be discussed.
2. Discussion

2.1. Network slice selection on RAN side
In the last RAN #71 meeting, the SID [1] for the 5G new RAT was approved. In this SID, one objective related to radio access network architecture is described as below [1]:
· Study and identify specification impacts of enabling the realization of Network Slicing [in co-operation with SA2] [RAN2, RAN3]; 
In the NR systems, the network slicing would enable the operator to create the networks customized to support diverse requests of the UE. Since different network slice may have different functionality, it is possible for the UE to access multiple network slices simultaneously to support a variety of services in the NR systems. Therefore, the UE needs to be steered exactly to the specific network slice to provide the service it requests. In LTE, Rel-13 DÉCOR is proposed to route and maintain UEs in their respective dedicated core network (DCN), e.g. DCN for M2M subscribers or DCN for IoT subscribers. If the UE is steered to the wrong DCN which does not provide the service it requests, the MME decides to redirect the UE to an appropriate DCN. In this way, however, the UE redirection to another DCN may cause the unnecessary signalling and unavoidable latency. When the 5G network is designed, the problem above should be avoided. Network slicing is a good concept for that.

In order to enable the realization of Network Slicing in NR systems, therefore, it is needed to avoid UEs accessing network slice in which it is not allowed. In other words, it is important to select a correct one among multiple network slices in order to support a specific request of the UE.
Observation 1: It is needed to consider how to select the specific network slice required by the service it supports.
In LTE, the RAN nodes take a role to select the control plane function like NNSF. In other words, from the CP selection point of view, the NNSF enables the eNB to select the correct MME during the attach procedure or TAU procedure. This point can be a reference for designing slice selection criteria. One example is Rel-14 eDÉCOR for supporting MTC vertical service. In this case, the service or capability indication from UE and the UE related subscription information from the CN can help the RAN nodes to select the correct CN directly, which is for a specific vertical service the UE requests. From this, it is possible to reduce the overall signalling by avoiding the UE to redirect to another CN. Therefore, we think that the NR systems would be also compliant to the concept of CN control plane selection such as the NNSF. 
In the example above, another point is that when the CN control plane is selected, the CN UP (e.g. U-GW) for MTC or IoT is also briefly selected. In case that there are several U-GWs inside of CN UP for MTC/IoT, further selection can be performed on the CN side. That is, RAN just takes the role of initial selection on U-GW.. 
Another example is about the 5G RAN node interworking with the 4G LTE core. If the UE sends to the 5G RAN node the indication which it requests 4G LTE service like Voice over LTE, it enables the 5G RAN node to steer the UE to the 4G LTE core directly. Therefore, we expect that the RAN node of the NR systems needs to partially perform the network slice selection in terms of the CN control plane and U-GW. 

Proposal 1: Partial of slice selection functions should reside on RAN side, e.g., NNSF, U-GW.
In Rel-14 eDÉCOR, the RAN node can steer the UE to an appropriate DCN based on the information from the CN and the UE. Firstly, the MME should provide or update to the RAN Node the subscription information such as its supported UE usage types/service type by using the S1 Setup procedure. Based on the subscription information, the RAN node can identify the different DCNs with specific characteristics and functions that the operator deploys. Secondly, when to access to the network, the UE should indicate to the RAN node the service it requests. From this indication, the RAN node gets to know what the UE wants. Based on the information from the UE and the CN, the RAN node can now match up the UE with a specific DCN to support the request of the UE, thereby avoiding the UE to redirect to another DCN.
We think that 5G NR systems also need to assist the RAN node to select an appropriate network slice by providing the information from the UE and CN. Since different network slice may have different functionality, an additional information such as the UE usage type/service type should be transmitted to RAN node (for LTE, it is managed by CN) to help the RAN node select the appropriate network slice. Similarly, the UE should also report to the RAN node an indication about the service it wants to obtain.
Proposal 2: Partial of UE usage type/service type information should be available on RAN side, e.g., subscription information, to help the slice selection.
2.2. Position of network slice selection function
Based on Proposal 1, there are two potential candidates on the position of network slice selection function as follows:
- Option 1 : Network slice selection function is located inside of RAN node. 
- Option 2 : Network slice selection function is located in between RAN and CN node.
For Option 1, the slice selection function is located within the RAN node. In other words, the functions listed in section 2.1 such as NNSF, U-GW selection should be implemented in the RAN node no matter that it is Macro RAN node or a small cell. On the other hand, the function should also support to download the information (e.g., UE usage type/service type information) from CN and receive the assistant information from UE side. But one advantage of this option is that only one direct control plane interface is needed between RAN and CN.
The network slice selection function in Option 2 is positioned in between RAN and CN node. In this option, an intermediate node should be standardized, which is in charge of managing a big number of RAN nodes. The advantage of this option is to avoid too many direct connections to CN in the case that many small cells exist. The assistant information from UE and CN (e.g., UE usage type/service type information) can be managed by this node to help the NNSF or GW selection. However, two interfaces are needed between the RAN, slice selection function, and CN. Both of them should also be standardized.
At this stage, it is not easy to say which option is better than the other one. So, it is suggested to study it further with the progress of other topics like fronthauling.

Based on the analysis above, the following proposal is suggested.
Proposal 3: It is proposed for RAN3 to capture both options into TR and evaluate each for further decision.

3. Conclusion
In this contribution, we focused on analysis of possible options and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Partial of slice selection functions should reside on RAN side, e.g., NNSF, U-GW.

Proposal 2: Partial of UE usage type/service type information should be available on RAN side, e.g., subscription information, to help the slice selection.
Proposal 3: It is proposed for RAN3 to capture both options into TR and evaluate each for further decision.
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