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1
Introduction

In 3GPP TSG RAN #70 meeting, new study item "Scenarios and Requirements for Next Generation Access Technologies" was approved [1]. 3GPP TSG SA WGs have already been discussing the service and architecture requirements for the next generation telecommunication systems.
There is no doubt that one of the most notable concepts for enabling new services and business models in the next generation telecommunication systems which we would call 5G is “network slicing.”[2] 3GPP TSG SA WGs have seen the network slicing as a series of network functions (i.e., core network entities and service nodes) combined together to support a specific use case or business model, in the viewpoint of the core network. However, to provide the “complete packet transport service” required for the specific use case, a slice shall be “end-to-end” one, meaning that the radio access part should be considered in conjunction with the core network aspects. In this paper, we propose to discuss the introduction of “end-to-end” slice concept in the next generation access and its relevant key requirements.
2
Discussion

The three key use cases expected in the next generation telecommunication systems are: 1) mission-critical IoT, 2) massive connectivity IoT, and 3) enhanced mobile broadband.  According to the recent discussions for the 5G service requirements, the next generation systems shall support KPIs (in particular, packet delivery latency and data rate) that cannot be met by 4G and legacy systems, especially for mission-critical IoT [3]. As user data packets traverse both air interface (i.e., radio access) and core network, the “slice” to provide packet transport service to end-users should be “end-to-end,” not the separated form of either radio access or core network. Although the end-to-end slice may be understood as a combination of RAN slice and core network slice for convenience, they have to be tightly combined together to provide tailored end-to-end service to customers.
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Proposal #1: It is proposed to introduce the “end-to-end slice,” where RAN and core network slices are tightly combined together. 
Up to now, solutions in 3GPP TSG SA WGs have been designed for selecting a core network dedicated to specific network slice (i.e., usage type). On the other hand, how to configure radio access parameters and configurations to meet the actual QoS requirements for the selected usage type is unclear. That is, for providing the end-to-end slice to the users, radio access parameters shall be configured according to how core network is configured. The radio access parameters that may affect the QoS would be, for example, scheduling weighting factor, the number of transmission points, transmission modes, type of carrier frequency and radio access technology, and so on. 

Proposal #2: When UE is given an end-to-end slice, radio access parameters between the UE and RAN shall be configured appropriately as per the selected slice type.

Even though it has been generally assumed a single slice type per each subscriber, there can be scenarios where a given customer uses several slices at the same time, for example, V2X use case with both mission-IoT and enhanced mobile broadband, for safe driving and high quality in-car infotainment, respectively. Therefore, in order to support those scenarios, the slice needs to be per application/service, not per subscriber. 

Proposal #3: Per-application slice shall be considered for the next generation systems, in order to give a great level of flexibility required in various use cases. 
In overlay deployment with LTE and next generation access, when a UE is using multiple slices at the same time, the traffic steering shall be done to best meet the QoS requirements with optimal usage of radio resources. More specifically, the core and radio access networks need to split packet flows into different paths, according to the characteristics (e.g., priority, delay budget, required bandwidth) of each RAN slice. The following figure shows the example of traffic steering for split and SCG (Secondary Cell Group) bearer cases, respectively. 

Proposal #4: Radio access and core networks should steer user traffic efficiently based on the characteristics of each slice.
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3
Conclusion

Based on the above discussion, the followings are proposals:
Proposal #1: It is proposed to introduce the “end-to-end slice,” where RAN and core network slices are tightly combined together.

Proposal #2: When UE is given an end-to-end slice, radio access parameters between the UE and RAN shall be configured appropriately as per the selected slice type.

Proposal #3: Per-application slice shall be considered for the next generation systems, in order to give a great level of flexibility required in various use cases.

Proposal #4: The radio access and core networks steer user traffic efficiently based on the characteristics of each slice. 
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