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Introduction
[bookmark: _GoBack]At RAN#75 a new Work Item on Ultra Reliable and Low Latency communication was approved [8]. 
In the first phase of the Work Item, different requirements on reliability and latency are to be identified together with any potential evaluation scenarios.
	Phase 1 (till RAN#78)
· Identify improved communication reliability and different latency constraints combinations for both wide and local area deployments [RAN1]
· Consider the ITU IMT-2020 and the 3GPP TR 38.913 requirements on URLLC and the ability to enable the network to operation with a range of reliability targets and latency constraints.
· Identify any potential new evaluations scenarios [RAN1]



This contribution presents our views on the target requirements of URLLC for LTE.
[bookmark: _Ref178064866]Discussion
General considerations
There are many examples of URLLC use cases. In 3GPP, SA WG1 has the responsibility for service requirements and have also looked into critical communication that includes both low latency and high reliability. The scenarios are summarized in the Stage 1 description 3GPP TS 22.261 for “Service requirements for the 5G system” (see [9]). In 3GPP RAN it is impossible to cover all cases identified by 3GPP SA WG1. Hence, the list of scenarios need to be condensed to a few cases.
In addition to the 3GPP SA work, there is also work in ITU on requirements for IMT-2020 [10], which is also identified in the WID to be considered in the work.
The requirements used for evaluation in the WI should fulfil both a high reliability and a low latency. If relaxing one of them, the existing system can fulfil the requirements without any changes to the specification.
Based on the above reasoning, it is proposed to adopt two target requirements for the WI, one based on IMT-2020 which stipulates a RAN one-way latency of 1 ms @ 10-5 reliability, see [10]. This requirement is evaluated in a Wide Area (WA) scenario in ITU but should also be of interest in Local Area (LA) deployments. It is hence proposed that this requirement is evaluated in both WA and LA.
[bookmark: _Toc494380335]Use IMT-2020 URLLC requirements of 1 ms RAN latency @ 10-5 reliability for a packet size of 32B in performance evaluation targeting WA and LA scenarios.
In addition to this rather extreme requirement, it is also beneficial to allow one more target requirement to cover a wider range of use cases (see [9]) where more spectrally efficient technical solutions could apply (for example making use of A/N based retransmissions). Furthermore, the WI includes both subframe, slot (usually referred to as 7os sTTI), and subslot (usually referred to as 2/3os sTTI) transmission duration in the scope. For subframe, and possibly for slot transmission, the IMT-2020 requirements will not be fulfilled (see [11]), and hence a more relaxed target requirement is needed.
It is proposed that the second use case is limited by a latency bound of 10 ms and a reliability aligned with IMT-2020, i.e. 10-5. This will cover several of the use cases in [9], apply to subframe, slot and subslot transmission duration and allow for other technical solutions than what can be achieved with the IMT-2020 requirement. It is proposed that the second requirement is evaluated in a WA scenario only. In the Annex, one typical use is elaborated upon, which is also covered by [9]. For the payload size, it is proposed to allow evaluations using 50 or 200 bytes, i.e. targeting the two remaining payload sizes as listed in [12].
[bookmark: _Toc494380336]In addition to IMT-2020 URLLC requirements, 10 ms RAN latency @ 10-5 reliability for packet sizes of either 50 or 200 bytes in performance evaluation targeting WA scenarios is defined.
The two proposals above lead to the 	target requirements captured in Table 1.
[bookmark: _Ref494366030][bookmark: _Hlk494366043]Table 1: Target latency and reliability requirements for URLLC for LTE
	Use case
	Latency bound
	Reliability
	Scenario
	Payload size [bytes]

	1
	1 ms
	10-5
	LA/WA
	32

	2
	10 ms
	10-5
	WA
	50 or 200



Conclusion
Based on the discussion in section 2 we the following proposals:
Proposal 1	Use IMT-2020 URLLC requirements of 1 ms RAN latency @ 10-5 reliability for a packet size of 32B in performance evaluation targeting WA and LA scenarios.
Proposal 2	In addition to IMT-2020 URLLC requirements, 10 ms RAN latency @ 10-5 reliability for packet sizes of either 50 or 200 bytes in performance evaluation targeting WA scenarios is defined.
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Annex
Scenarios
In Table 2 we provide an overall description of two examples, which cover different deployment types and conditions surrounding feasible use cases for URLLC. It should be noted that although the description is similar to what is provided in TR 22.862 [1] and in TS 22.261 [9], more general reasoning is also provided, which does not directly map to the above quoted references.
[bookmark: _Ref473715841]Table 2. URLLC Scenarios under consideration
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	Power grid substation protection
	Factory automation

	Deployment
	Outdoor, macro cells
	Indoor, small cells

	Doppler spread
	Low
	Can be high (due to fast local movements)

	Mobility
	None
	Low

	Type of URLL traffic
	Periodic
	Periodic


Power grid: substation protection
This case takes one of the examples for critical communications presented in TR 22.862 [1] and in TS 22.261 [9]. The general description consists of a case to automate the fault detection and isolation in the power grid to avoid large-scale power outages; this is increasingly important with the energy grid with the increased integration of renewable power sources and energy storage. Nowadays, these systems either do not yet exist or build around dedicated optical networks [2]. However, there is an existing large interest in utilizing flexible wireless systems to support the protection of substations.
Type of traffic
The transmissions by the substations are done in the following manner:
1. There are periodic measurement reports that need to be transmitted in-between substations with low latency, with a high reliability target. We assume small measurement reports which are transmitted periodically. We assume that the end-to-end latency budget should include the latency bound for the RAN on both sender and receiver side, plus the latency budget within the network. Assuming one sub-station is connected to two neighbouring sub-stations.
2. In case of a fault detection (which can be considered a rare event), an alarm signal is sent to break circuits and protect the power grid. We assume that such an alarm report would have a similar size as the measurement reports (or the alarm signal may be included in a measurement report).
Deployment scenario
For this case, it is feasible to consider an outdoor urban or sub-urban environment, similar to that described in the 3GPP case 1 (3GPP TR 36.814, Table A.2.1.1-1) [6]. The distance between neighbouring substations is between several hundreds of meters in dense urban areas to several tens kilometres in sub-urban/rural areas. From the perspective of a mobile network, this means that it can be considered that there is only a single substation within the radio cell providing coverage at the substation location and which will also be serving additional MBB traffic. Here we propose a typical cellular macro grid deployment to serve the URLLC traffic of the substation in addition to the normal MBB traffic.
Factory automation
This case considers an indoor factory environment with different objects, such as robotic units and self-driving machines performing dedicated production tasks, which are centrally controlled by a production centre. A static deployment with near-static channel is expected [3]. Even if some terminals are mobile, their speed can be expected to be limited, and variations will mostly be related to people and machinery in the environment [3].

Type of traffic
We consider a time-critical automation application for a multitude of devices (i.e. sensors and actuators) within a manufacturing cell [1][3][7]). 
Devices (sensors and actuators) participate in periodic control operations of their corresponding manufacturing cells( typical values as described in [1][3][7]). The control cycle can be assumed to comprise the following two phases:
1. During the first half of each cycle, each device transmits a sensor report to a controller,
2. During the second half of the of the cycle, the controller sends actuation commands to the devices.

Messages are expected to be small, with the traffic and transmission assumptions that could be matched to the requirement specification for the reliability KPI defined in 3GPP TR 38.913 [5].
Deployment scenario
A multitude of sensors and actuators are located within a manufacturing cell. According to [7] around 30 within an area of around 100 m2 are common values. Multiple manufacturing cells can be located next to each other. Each device can act as sensor, as actuator or as both. As worst, case we could consider all devices to be both a sensor and actuator, and thereby participate in the uplink and downlink transmission.
For this case, it should be feasible to consider dedicated indoor deployment, similar to that described in the ITU Indoor simulation case (3GPP TR 36.814, Table A.2.1.1-1) [6]. From the perspective of a mobile network, this means that several terminals generating URLLC traffic will be active within a single radio cell (or potentially few neighbouring cells). 
	4/4	
