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1. Introduction
This contribution discusses our views on 5G deployment scenarios and KPIs for technical discussion in working groups. 

2. Discussions
One of key use cases or usage scenario of next generation technology is to provide a new service such as Connected Car, which allows autonomous driving, unmanned vehicle such as drone operation, smart office in a vehicle, augmented reality windshields/driving, etc. These services require extremely low latency, processing capability of high volume of data, great reliability, seamless connectivity among devices, among vehicles as well as devices and infrastructure, and also massive number of devices/vehicles in an area. It is worthwhile to note that these services require guaranteeing the QoS requirements including robust security in spite of high mobility and challenging requirements.
Considering different characteristic of Connected Car use case compared to eMBB or some use cases of ULRCC (e.g., smart factory, eHealth, etc) or mMTC, it seems that different KPIs for connected car would be necessary. Particularly, evaluation of reliability should be able to consider high device mobility and large number of devices, which may not be satisfied with the existing reliability definition. 
It is currently being discussed in SA1 whether to introduce a new building block on eV2X including Connected Car, which will further clarify the necessary QoS requirements for the use cases. Thus, the definition of some KPIs relevant to eV2X can be further updated once we know better on QoS requirements based on SA1 progress. 
It would be important that deployment scenarios should cover all 5G use cases including Connected Car. It is envisioned that characteristics of Connected Car deployment scenarios for example channel models, UE density and placement with consideration of mobility modelling, cell layout, etc. is different from that of the deployment scenarios for eMBB/uMTC/ULRCC.
Particularly, we consider Urban Macro and Rural Marco deployment scenario should be able to address relevant eV2X characteristics. In addition to communication between vehicles/UEs and the networks for eV2X, one enabling technology for the services to handle challenging latency requirements and high device density would be to allow direct communication among vehicles and devices, which should be able to be evaluated with 5G deployment scenarios with very high UE density in an area. 
Proposal 1: Consider eV2X or Connected Car use cases as one of main use cases for 5G. Based on progress on SA1 on requirements on eV2X, definition of new KPIs or modification of existing KPIs seems necessary. Deployment scenarios of Urban Macro and Rural Macro need to address relevant eV2X characteristics including but not limited to channel modes, UE density and placements with different mobility models, cell layouts. 

Massive devices will be connected to the network in 5G where some of devices would also require extremely high coverage with low cost. Furthermore, large population of such massive devices would require longer battery life, particularly, some of IoT devices including wearable accessories. Maintaining the connectivity only between a UE and the network would increase the overall operation cost from both UE and network perspective. From UE perspective, necessary measurement/tracking to maintain connectivity with reasonable latency from IDLE state (e.g., battery efficient state) to CONNECTED state would consume non-negligible power constantly, which should be avoided particularly for IoT devices. From the network perspective, high volume of connection messages would add burden of load and challenge to satisfy very tight C-Plane latency requirements particularly for latency-sensitive applications. Furthermore, tight integration of various devices which can be attached to each other (e.g., smart phone with wearable accessories, smart car office devices) is essential also for handling large volume of data efficiently. For example, one data can be sent to a master/relay UE which can be then be forwarded to other devices via local communication. 
Currently, KPI of battery life only captures the requirement of IoT devices with very small data rate. In our view, overall battery efficiency is essential also for IoT devices with nominal data rate or even very high data rate. This should be captured at least in operation requirements such that technology discussed in working groups should consider efficient way of reducing battery consumptions of IoT devices with relatively high data rate with the required latency. 
Furthermore, to allow low latency data transmission, connection-less transmission is also very important. Currently, the definition of User Plane Latency seems to only cover the data transmission latency when the UE is in CONNECTED. To allow proper evaluation of connection less transmission, we consider additional or changes of User Plane Latency is necessary. 
Proposal 2: Relay operation should be able to be evaluated properly, particularly for handling high UE density and better UE power consumption. Consider adding efficient UE power consumption as one of operation requirements. To properly evaluate efficient means of connection-less transmission, necessary KPI definition of User Plane Latency is required. 

Additionally, we consider flexible and full duplex operation is very important particularly for handling dynamic traffic pattern, very high capacity needs, ultra low latency needs and greatly efficient resource utilization in both licensed and unlicensed spectrum. 
Proposal 3: Flexible and full duplexing usage in both unlicensed and licensed spectrums in consideration of high demands on low latency and high capacity needs to be evaluated. 
In 5G, we think CA is still the most essential feature in order to increase the throughput by utilizing fragmented spectrum. It is expected that more carriers in wider range of spectrum would be aggregated than LTE considering below 6 GHz and above 6 GHz.
In this massive CA environment, we think it is very important to consider different characteristics of aggregated carriers, e.g., QoS, delay, load, etc., because some services may not be appropriate to be served on specific carriers while others could be served on all aggregated carriers. 
Therefore, it is necessary to support provision of a specific service on a preferred carrier while maintaining CA operation for other services.
Proposal 4: Wide range of services needs to be supported in an efficient manner in massive CA environments. 
Lastly, regarding whether to allow any stand-alone deployment scenario with above 6 GHz frequency spectrum, our view is that deployment scenarios should focus on non-standalone operation for above 6 GHz frequency. Before introducing any deployment scenarios of stand-alone operation of above 6 GHz, we first need to discuss the benefits and feasibility of stand alone operation considering coverage, efficiency, and market needs. 
Proposal 5: For deployment scenarios, focus on below 6 GHz for both stand-alone and non-stand alone scenarios, and focus on above 6 GHz for only stand-alone operation until we have consensus to employ stand-alone operation for above 6 GHz. 
3. Proposal
The following captures suggested changes in current draft TR to capture some of discussion points mentioned in above and some suggested clarifications.
----------------------------Begin Text --------------------------------------------------------------------------------------------
[bookmark: _Toc441264839][bookmark: _Toc441264847]7.1.4	Control plane latency 

Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE state) to connection statestart of data transfer.
[Detailed definition to be discussed] 
[Values]
7.1.5 [bookmark: _Toc441264840]7.1.5	User plane latency 

Connected mode Uuser plane latency is the time for the UE in connected state it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface in the network for a given service in unloaded conditions. 
Idle mode user plane latency is the time for the UE in idle state to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface in the network for a given service in unloaded conditions.

7.1.12	Spectrum flexibility 
Spectrum flexibility means the ability of the IMT-2020 system to be adapted to suit different DL/UL traffic patterns and , capacity needs and latency needs for both paired and unpaired licensed and unlicensed frequency bands.
[bookmark: _Toc441264848]7.1.13	Support for wide range of services   

In case of non-CA is assumed, Ssupport for wide range of services means the system shall be inherently flexible enough to meet the connectivity requirements of a range of existing and future (as yet unknown) services to be deployable on the same channel/carrier in an efficient manner. 

In case of CA, wide range of services shall be flexibly deployable on the all or part of aggregated channels/carriers considering different characteristics of channels/carriers (e.g. load, quality, coverage).


[Values]
[This could be merged into Section 7.9]


[bookmark: _Toc441264872]10.10	Energy-related requirements
The operation between the network and a high-end UE with low battery capacity, e.g. smart watch, shall be battery efficient even in support of delay sensitive services for eMBB scenario.

------------------------------End Text----------------------------------------------------------------------------------------------
4. Conclusion
This contribution discusses relevant issues on deployment scenarios and KPIs for 5G system. 

