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Introduction
In RAN1 #85, general assumption conclusion was made as follow:
·  FFS until RAN1#86: 
· Proposal 1: Single URLLC traffic model should be used evaluate URLLC KPIs 
· Example: Fixed packet size of 32 Bytes, Poisson arrival rate of , 
· Example: single directional and bi-directional traffic could be considered 
· Proposal 2: Latency metric should capture transmission latency, processing latency, retransmission latency and queuing/scheduling latency 
· Proposal 3: Link level BLER evaluation should include control and data channels 
· With and without other cell interference 
· Proposal 4: System level evaluation should capture other cell interferences
In RAN#72, KPIs related to URLLC were clarified and included in TR 38.913 [1] as follow:
[bookmark: _Toc454785895][bookmark: _Toc454786191]7.5	User plane latency
For URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture.
NOTE1:	The reliability KPI also provides a latency value with an associated reliability requirement. The value above should be considered an average value and does not have an associated high reliability requirement.
[bookmark: _Toc454785899][bookmark: _Toc454786195]7.9	Reliability
Reliability can be evaluated by the success probability of transmitting X bytes NOTE1 within 1 ms, which is 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, at a certain channel quality (e.g., coverage-edge).
The target for reliability should be 1-10-5 within 1ms.
A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for X bytes (e.g., 20 bytes) with a user plane latency of 1ms.
And in RAN #72, it is concluded that  Low Latency, and High Reliability (to enable some URLLC use cases) is in the  scope of R15 [2].
This contribution  discusses use cases, deployment scenario, traffic model and evaluation methodology of URLLC.
Discussion
2.1	Use cases of URLLC
In SA1 study report on Critical Communications [3], URLLC use cases family covers: 5.1 Ultra reliable communication, 5.11 Virtual presence (duplicate in eMBB), 5.18 Remote control, 5.44 Cloud Robotics, 5.45 Industrial Factory Automation, 5.46 Industrial Process Automation, 5.50 Low-delay speech coding, 5.54 Local UAV Collaboration, and 5.68 Telemedicine Support. To simplify study, suggest select typical use cases  for URLLC according to KPI. For example, the following use cases could be considered in NR study: 5.18 Remote control, 5.44 Cloud Robotics, 5.45 Industrial Factory Automation, 5.46 Industrial Process Automation.
Proposal 1: Select typical use cases  for URLLC from TR 22.862, according to KPI.
2.2 Deployment scenario and traffic model
Take Industrial Factory Automation as example. In [3], deployment scenario and traffic related information is as follows: 
· a controller interacts with large number of sensors and actuators (up to 300), typically confined to a rather small manufacturing unit (e.g., 10 m x 10 m x 3 m). 
· Many of such manufacturing units may have to be supported within close proximity within a factory (e.g., up to 100 in assembly line production, car industry).
To reuse existing deployment scenario in [1] and [4], we suggest use indoor as URLLC deployment scenario and details are as follows:
Table 1 indoor deployment scenario for URLLC
	Parameters
	Indoor for URLLC

	Layout
	Single layer
Indoor floor: (12BSs per 120m x 50m)

	Inter-BS distance 
	[20m]

	Carrier frequency 
	4GHz 

	Channel model
	Below 6GHz: ITU InH

	BS Tx power 
	Below 6GHz: 24dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm

	UE Tx power 
	Below 6GHz: 23dBm


	BS antenna configurations
	See Table A.2.1-3 in [4]

	BS antenna height 
	3m

	BS antenna element gain + connector loss
	See Table A.2.1-3 in [4]

	BS receiver noise figure
	Below 6GHz: 5 dB


	UE antenna height
	Follow TR36.873 

	UE antenna gain
	Follow the modeling of TR36.873

	UE receiver noise figure
	Below 6GHz: 9 dB

	Traffic model
	20 bytes, per 10/20ms

	UE distribution
	100% Indoor, 3km/h
[6000] users 



Proposal 2. Take indoor deployment scenario in table 1 as preliminary evaluation scenario. 
2.3 Evaluation methodology
Two typical KPIs should be evaluated for URLLC, which are latency and reliability.
· Latency
control plan latency and User plan latency and are defined in [1]. For control plan latency, the requirement is the same for eMBB, eMTC and URLLC. So control plan latency is not URLLC specific KPI. For user plan latency, we suggest use analysis method to evaluate it. And the user plan latency consists of transmitter processing delay, frame alignment, TTI duration, receiver processing delay and HARQ retransmission.
Proposal 3. Use analysis to evaluate use plan latency for URLLC.
· Reliability
For reliability, we analyze whether it is necessary to do system level evaluation. Comparing with link level evaluation, system level evaluation takes realistic traffic model, scheduling scheme,and other cell interferences into account. Considering service feature, URLLC packet should be assigned highest priority during scheduling. With highest scheduling priority,  influence of traffic modeling in system level will be similar to that in link level. So for URLLC, system level evaluation will mainly reflect the impact of other cell inference. To simply URLLC evaluation, we suggest use link level evaluation to evaluate reliability at the beginning. The SINR for link level can be set according to  SINR distribution in deployment scenario.
Proposal 4. Use link level evaluation to evaluate reliability at the beginning.
Conclusion 
In this contribution, we provide considerations on URLLC use cases, deployment scenario, traffic model and evaluation methodology.  Proposals are as follows:
Proposal 1. Select typical use cases  for URLLC from TR 22.862, according to KPI.
Proposal 2. Take indoor deployment scenario in table 1 as preliminary evaluation scenario.
Proposal 3. Use analysis to evaluate use plan latency for URLLC.
Proposal 4. Use link level evaluation to evaluate reliability at the beginning.
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