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Introduction
In this document, we discuss NR use cases and scenarios in the RAN2 study.
General scenarios
Tight interworking between new RAT and LTE and standalone operation are subject to the SI on new RAT in [1]. Tight interworking seems the existing dual connectivity framework. eNB were widely deployed. Thus, new RAT seems initially deployed as SCG cells i.e. small cells for capacity boost while E-UTRAN are used as MCG. In our view, we should prioritize tight interworking with LTE in WG discussion. We should consider that design on standalone operation of new RAT would consume much more discussion time.

[image: image1.emf]UE

E-UTRAN

NR network


[image: image2.emf]UE

NR network


Figure 1: Tight interworking with LTE (left) and Standalone new RAT (right)
Proposal 1: Tight interworking between new RAT and LTE should be prioritized in the study.
mMTC use case

The study on new RAT targets a single technical framework addressing all usage scenarios, requirements and deployment scenarios including eMBB, mMTC and URLLC. As we know, E-UTRAN provides different levels of enhancements to support MTC application/device. For instance, NB-IOT seems applicable only for limited IoT applications e.g. in low-end IoT devices such as Smart Meters, while eMTC seems extendable to various IoT applications e.g. in high-end IoT devices such as smart watches. NB-IOT provides limited mobility i.e. connected mobility is not supported in NB-IOT while eMTC provides full mobility i.e. connected mobility is supported. 
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Figure 2: Examples of different mMTC operations in NR (left) and a single mMTC operation (right)
The figure 2 illustrates an example of two different mMTC approaches in NR design. In the left, wideband NR and narrowband NR are separately designed to support different mMTC use cases. The WB NR can be designed to support various IoT applications in wide bandwidth. High-end devices such as smartphones and smartwatches are targeted for the WB NR. On the other hand, the NB NR can be designed to support only limited IoT applications in narrow bandwidth. Low-end devices, possibly dedicated to particular IoT applications, access to the NB NR. 

In the right of the figure 2, a single NR design for mMTC is illustrated. The NR for mMTC supports various IoT applications. Both high-end devices supporting various applications and low-end devices dedicated to particular IoT applications can access to this NR.
It would need to be clarified whether a single technical framework means that only a single radio/network is targeted or different radio/networks such as eMTC and NB-IOT in LTE are targeted for NR supporting mMTC. 

Proposal 2: Regarding mMTC, whether to aim to design a single radio/network or different radio/networks e.g. like NB-IOT and eMTC in LTE should be discussed.

It is captured in the SID [1] to study and identify technical solutions that enable support for wireless relay. In SA1 study on SMRATER [2], the use case of wearable device communication is categorized as mMTC. Compared to the smart phone, the smart watch may have smaller shape, lower power capacity and lower BB&RF capability. In the use case, the two UEs are within a short range communication. The smart watch connects to the network through the smart phone by the 3GPP system air interface between the smart watch and the smart phone. 
We think that this use case should be considered as one of the scenarios in NR design. In this scenario, a remote UE is connected to NR network via a relay UE assuming that the two UEs have a D2D interface. The D2D interface could be based on 3GPP mechanism including LTE sidelink or non-3GPP mechanism (WLAN or Bluetooth). The 3GPP mechanism could be either LTE sidelink or new NR sidelink.
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Figure 3: UE relay via LTE sidelink in NR (left), UE relay via NR sidelink in NR (Centre), 
and UE relay via WLAN/BT in NR (right)
The figure 3 illustrates different UE to NW relay scenarios in NR. In the left, the relay UE served by NR supports UE to NW relay to the remote UE via LTE sidelink e.g. based on Rel-13. In the centre, the relay UE served by NR supports UE to NW relay to the remote UE via NR sidelink which might be designed later possibly in unlicensed band as well as in licensed band . In the right, the relay UE served by NR supports UE to NW relay to the remote UE via WLAN/BT. RAN2 should discuss whether we will study all scenarios or a subset of scenarios.
Proposal 3: The UE relay scenarios in figure 3 are considered in the study.

eV2X use case

In SA1 study on SMRATER [2], eV2X is captured as a separate group of 5G use cases. In addition, two deployment scenarios are captured in [3] for eV2X use cases. Thus, eV2X is one of the technical areas that RAN2 needs to study in NR design. eV2X might provide lower latency, higher capacity and higher reliability to vehicles. 
In LTE V2X which is ongoing in Rel-14, 3GPP aims to support V2X not only over sidelink but also over Uu. We think that eV2X in NR also needs to be supported over both SL and UL/DL as shown in figure 4. 
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Figure 4. NR SL based eV2X (left) and NR UL/DL based eV2X (right)
Proposal 4: NR should support eV2X via both SL and UL/DL.

In addition, as illustrated in Figure 5, we think that LTE SL V2X operation should be supported by NR because lifetime of vehicles which may support LTE SL V2X is typically longer than lifetime of smartphones. For instance, if information related to SL V2X operation is provided by E-UTRAN, it would need to be provided in NR network for support of vehicles which performs LTE SL V2X when the vehicles are served by NR network.
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Figure 5. LTE SL V2X operation assisted by NR
Proposal 5: NR should provide necessary support to vehicles performing LTE SL V2X when the vehicles are served by NR network.
eV2X might result in design of new SL transmissions in new RAT. Thus, legacy vehicles performing LTE V2X would co-exist with enhanced vehicles performing NR SL eV2X in the same area, as illustrated in Figure 6. This co-existence scenario needs to be considered not only in NR network but also in E-UTRAN.

[image: image11.emf]LTE or NR

LTE SL V2X

NR SL eV2X


Figure 6. Coexistence of LTE SL V2X and NR SL V2X
Proposal 6: If SL eV2X is designed in NR, the co-existence scenario where SL V2X in LTE and SL V2X in NR co-exist in the same area should be studied.
Conclusion

In conclusion, 
Proposal 1: Tight interworking between new RAT and LTE should be prioritized in the study.

Proposal 2: Regarding mMTC, whether to aim to design a single radio/network or different radio/networks e.g. like NB-IOT and eMTC in LTE should be discussed.

Proposal 3: The UE relay scenarios in figure 3 are considered in the study.

Proposal 4: NR should support eV2X via both SL and UL/DL.

Proposal 5: NR should provide necessary support to vehicles performing LTE SL V2X when the vehicles are served by NR network.
Proposal 6: If SL eV2X is designed in NR, the co-existence scenario where SL V2X in LTE and SL V2X in NR co-exist in the same area should be studied.
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