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1. Introduction

A new study item ‘Study on scenarios and requirements for next generation access technologies’ was approved in RAN #70 meeting [1]. According to the study item description in [2], RAN will develop deployment scenarios and requirements of next generation access technologies and provide guidance to the technical work to be performed in RAN WGs. In this contribution, we present KT’s views on RAN performance targets in areas such as peak data rate, peak spectral efficiency, bandwidth, latency and user experienced data rate.
2. Peak Date Rates
Requirement on peak data rate for 5G new RAT specification should be at least 20Gbps, taking into account

· Recommendation ITU-R M.2083 IMT vision targeting to 20 Gbps peak data rate [3]

· Use cases such as mobile broadband scenarios for indoor and hotspot, which are derived in 3GPP SA1 (SMARTER) and have service requirements as tens of Gbps peak data rate [4].

Note that typical UE configuration in practice is

a) Downlink capability – 2 receive antennas at UE

b) Uplink capability – 1 transmit antenna at UE

Therefore it would be also worth to capture the requirement on peak data rate for such typical UE antenna configuration in the TR. Our proposal on the requirement for typical UE antenna configuration is 5 Gbps for downlink and 2.5 Gbps for uplink.

Proposal 1: Capture the following text in TR:
· The target peak data rate should be at least 20Gbps

· Note that the requirement on peak data rate for typical UE configuration with 2 Rx antennas and 1 Tx antenna is 5Gbps for DL and 2.5Gbps for UL

3. Peak Spectral Efficiency

Peak spectral efficiency is normally dependent on the supportable modulation order and number of spatial layers. One specification with a certain value of peak spectral efficiency supporting up to 64QAM and 8 spatial layers could be easily upgraded to have a larger peak spectral efficiency by supporting 256QAM and/or 16 spatial layers. In such sense, the requirement of peak spectral efficiency would need to be carefully studied and defined based on technical and practical feasibility. More specifically, if the peak spectral efficiency is defined too large right now, it could lead over-specification which is not feasible in real implementation. Therefore, our proposal is not to define such peak spectral efficiency right now as one of the performance requirement.

Proposal 2: RAN does not define the requirement of peak spectral efficiency in the TR
4. Bandwidth

In order to accommodate various usage scenarios for 5G, the value of single RF carrier bandwidth should range up to 100 MHz and the scalability of carrier bandwidth also needs to be supported. The supportable number of component carriers, i.e. total system bandwidth, should be defined to be able to achieve the target peak data rate with the designed peak spectral efficiency. For example, in case the single carrier bandwidth is 100MHz and the designed peak spectral efficiency is 25bps/Hz, 8 component carriers, i.e. total 800MHz, would need to be supported to achieve 20Gbps.

Proposal 3: Capture the following text in the TR
· The value of single RF carrier bandwidth should range up to 100 MHz.
· The scalability of carrier bandwidth should be supported
· The supportable number of component carriers, i.e. total system bandwidth, should be defined to be able to achieve the peak data rate requirement
5. Latency
In TR 22.891 for SMARTER, many use cases which require a very low latency have been identified. Services such as ultra-reliable communication, industrial control and tactile internet require less than 1ms latency. In our view, such low latency requirement would be one of the most important factors for designing new generation access technology which has to be a new business enabler. Since radio interface should not be a limiting factor for such low latency services, the requirement for user plane latency (defined as the time 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) should be less than 1ms.
For certain IoT/MTC applications, control plane latency would also need to be enhanced compared to LTE. Applying 1/10 latency reduction like as in user plane, our proposal for the requirement on control plane latency, defined as the time to move from a battery efficient state (e.g., IDLE) to start of data transfer, is 10ms.
Proposal 4: Capture the following requirements on latency in the TR
· The requirement on user plane latency should be less than 1 ms
· The requirement on control plane latency should be less than 10 ms
6. User Experienced Data Rate
In current KT’s LTE/LTE-A network in Korea, average user experienced data rate is 1/3 ~ 1/5 of the peak data rate in most cases. For applying similar deployment strategy, the requirement on average user experienced data rate for eMBB should 1Gbps.

For seamless service of video streaming everywhere, we would propose that the requirement on minimal user experienced data rate for eMBB is 100Mbps. In case of 8k UHD video service, it is estimated that at least 80Mbps data rate is required.

Proposal 5: Capture the following requirements on user experienced data rate for eMBB in the TR

· Average user experienced data rate should be at least 1Gbps
· Minimal user experienced data rate should be at least 100Mbps
7. Conclusion
Based on the discussion above, our proposals on performance targets are as follows:

1. Requirement on peak data rate:
· The target peak data rate should be at least 20Gbps

· Note that the requirement on peak data rate for typical UE configuration with 2 Rx antennas and 1 Tx antenna is 5Gbps for DL and 2.5Gbps for UL

2. RAN does not define the requirement of peak spectral efficiency in the TR
3. Requirement on bandwidth:

· The value of single RF carrier bandwidth should range up to 100 MHz.
· The scalability of carrier bandwidth should be supported
· The supportable number of component carriers, i.e. total system bandwidth, should be defined to be able to achieve the peak data rate requirement
4. Requirement on latency:

· User plane latency should be less than 1 ms

· Control plane latency should be less than 10 ms

5. Requirement on user experienced data rate:

· Average user experienced data rate should be at least 1Gbps

· Minimal user experienced data rate should be at least 100Mbps
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