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Introduction
At RAN#75 a new Work Item on Ultra Reliable and Low Latency communication was approved [1]. 
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]



It should be noted that two email discussions have been taken place since RAN1#90b, one with approval rights (relating to system level simulation assumptions, see [2]) and one summarizing company views (relating to link level simulation assumptions, see [3]), and hence these agreements are used as baseline for the discussion.
In the document, we present our views on the indoor scenario agreed to be added as a system level simulation scenario, in addition to the already agreed macro scenario. The resulting SINR distribution from the system level simulations are also shown.
[bookmark: _Ref178064866]Discussion
Details of the indoor evaluation scenario
During the system level email discussion, it was agreed to, in addition to an urban macro scenario, also define an indoor scenario, see below. 
	Agreement:
In addition to the Urban Macro-URLLC scenario, an indoor scenario is also defined, following the same ITU methodology. Details are FFS but Indoor Hotspot-eMBB from ITU IMT2020 Eval document is used as a starting point for setting the details.



The assumptions from ITU for the Hotspot-eMBB scenario is given in the Annex.
Out of the three scenarios defined for different carrier frequencies (4 GHz - A, 30 GHz - B, 70 GHz - C). Two of the scenarios (30 GHz and 70 GHz) are outside of the frequency domain defined in LTE and hence configuration A should be used as baseline.
[bookmark: _Toc498703760]Use the Indoor Hotspot-eMBB, Configuration A, and changing the carrier frequency to 2 GHz, evaluation configuration from “Guidelines for evaluation of radio interface technologies for IMT-2020 [IMT-2020.EVAL]” for deriving minimum SINR for link level evaluations for LA deployments
[bookmark: _Hlk498674618]As with the macro scenario, the antenna configuration at the eNB needs to be decided. It is proposed to apply a configuration with 16 antenna elements. It can be noted that the same 4x4 configuration is assumed in the 3GPP assumptions for the Indoor scenario currently in the ongoing discussion on the ITU Ad Hoc reflector as well. 
[bookmark: _Toc498703761]The antenna configuration per TRxP for the eNB in the Hotspot scenario is (M,N,P,Mg,Ng) = (4,4,2,1,1), (dH,dV) = (0.5, 0.5)λ
[bookmark: _Toc498703762]The number of TXRUs per TRxP for eNB in the Hotspot scenario is 2, mapping as (Mp,Np,P,Mg,Ng) = (4,4,2,1,1)
In addition, there are a number of assumptions that are missing from the ITU assumptions, of which some have already been agreed for the Urban Macro and can be reused in the indoor scenario. The parameters are listed below.
[bookmark: _Toc498703763]Adopt the Indoor Hotspot-eMBB, Configuration A, with the following additions

	UL PUSCH power control parameters
	α=1.0, P0,PUSCH=-106dBm (suggested value for UL SINR CDF distribution derivation and calibration)
Other values are not precluded. If other values are used, it shall be reported.

	UL PUCCH power control parameters
	P0, subframe-PUCCH = -116
P0, slot-SPUCCH         = -113
P0, subslot-SPUCCH   = -108
(suggested value for UL SINR CDF distribution derivation and calibration)

	Bandwidth allocation
	PUSCH: Equal bandwidth
PUCCH: 1 RB (To get a full load SINR for PUCCH, the same mutual interferers as for PUSCH are assumed but on a bandwidth of 1 RB)

	Handover margin (dB)
	0 (i.e., the strongest cell is selected)

	Simulation bandwidth
	20 MHz

	UT attachment
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0

	Beam forming
	Ideal

	Wrapping around method
	No wrapping around

	TRxP number per site
	3

	Mechanical tilt
	110° in GCS

	Electrical tilt
	90° in LCS



Derivation of Q (minimum SINR target)
Following the above assumptions, the minimum SINR target is shown in Table 1. The SINR distributution is also shown in Figure 1.
[bookmark: _Ref498523582]Table 1: Q (5th percentile SINR) for different assumptions for the Macro-URLLC scenario
	[bookmark: _Hlk498526414]Physical channel
	Q [dB]

	PDCCH/PDSCH
	-3.2

	PUSCH
	-0.9

	PUCCH
	-2.1



[image: ]
[bookmark: _Ref498674916]Figure 1: SINR distribution for the eMBB indoor scenario assuming the proposed simulation assumptions 
Conclusion
[bookmark: _Hlk498526332]Based on the discussion in section 2 we the following proposals:
Proposal 1	Use the Indoor Hotspot-eMBB, Configuration A, and changing the carrier frequency to 2 GHz, evaluation configuration from “Guidelines for evaluation of radio interface technologies for IMT-2020 [IMT-2020.EVAL]” for deriving minimum SINR for link level evaluations for LA deployments
Proposal 2	The antenna configuration per TRxP for the eNB in the Hotspot scenario is (M,N,P,Mg,Ng) = (4,4,2,1,1), (dH,dV) = (0.5, 0.5)λ
Proposal 3	The number of TXRUs per TRxP for eNB in the Hotspot scenario is 2, mapping as (Mp,Np,P,Mg,Ng) = (4,4,2,1,1)
Proposal 4	Adopt the Indoor Hotspot-eMBB, Configuration A, with the following additions

	UL PUSCH power control parameters
	α=1.0, P0,PUSCH=-106dBm (suggested value for UL SINR CDF distribution derivation and calibration)
Other values are not precluded. If other values are used, it shall be reported.

	UL PUCCH power control parameters
	P0, subframe-PUCCH = -116
P0, slot-SPUCCH         = -113
P0, subslot-SPUCCH   = -108
(suggested value for UL SINR CDF distribution derivation and calibration)

	Bandwidth allocation
	PUSCH: Equal bandwidth
PUCCH: 1 RB (To get a full load SINR for PUCCH, the same mutual interferers as for PUSCH are assumed but on a bandwidth of 1 RB)

	Handover margin (dB)
	0 (i.e., the strongest cell is selected)

	Simulation bandwidth
	20 MHz

	UT attachment
	Based on RSRP (formula (8.1-1) in TR36.873) from port 0

	Beam forming
	Ideal

	Wrapping around method
	No wrapping around

	TRxP number per site
	3

	Mechanical tilt
	110° in GCS

	Electrical tilt
	90° in LCS



References
RP-170796, New Work Item on Ultra Reliable Low Latency Communication for LTE, source Ericsson, Nokia, Alcatel-Lucent Shanghai Bell. RAN#76
R1-1720537, Summary of email discussion [90b-LTE-24] on system level evaluation assumption and methodology for URLLC for LTE, source Ericsson. RAN1#91
[bookmark: _GoBack]R1-1719501, Summary of email discussion [90b-LTE-25] on link level assumptions for URLLC, source Huawei, HiSilicon. RAN1#91
Annex
System simulation assumptions from [Error! Reference source not found.]
Table 2: System level simulations for indoor hot spot from ITU
	Parameters
	Indoor Hotspot-eMBB

	
	Spectral Efficiency, Mobility, and Area Traffic Capacity Evaluations

	
	Configuration A
	Configuration B
	Configuration C

	Baseline evaluation configuration parameters

	Carrier frequency for evaluation
	4 GHz
	30 GHz
	70 GHz

	BS antenna height
	3 m
	3 m
	3 m

	Total transmit power per TRxP
	24 dBm for 20 MHz;
21 dBm for 10 MHz
	23 dBm for 80 MHz bandwidth; 20 dBm for 40 MHz bandwidth
EIRP should not exceed 58 dBm
	21 dBm for 80 MHz bandwidth
18 dBm for 40 MHz bandwidth
EIRP should not exceed 58 dBm

	UE power class
	23 dBm
	23 dBm
EIRP should not exceed 43 dBm
	21 dBm
EIRP should not exceed 43 dBm

	Additional parameters for system-level simulation

	Inter-site distance
	20 m
	20 m
	20 m

	Number of antenna elements per TRxP
	Up to 256 Tx/Rx
	Up to 256 Tx/Rx
	Up to 1024 Tx/Rx

	Number of UE antenna elements
	Up to 8 Tx/Rx
	Up to 32 Tx/Rx
	Up to 64 Tx/Rx

	Device deployment
	Randomly and uniformly distributed over area
100% indoor
	Randomly and uniformly distributed over area
100% indoor
	Randomly and uniformly distributed over area
100% indoor

	UE mobility model
	Fixed and identical speed |v| of all UEs, randomly and uniformly distributed direction
	Fixed and identical speed |v| of all UEs, randomly and uniformly distributed direction
	Fixed and identical speed |v| of all UEs, randomly and uniformly distributed direction

	UE speeds of interest
	100% indoor, 3 km/h
	100% indoor, 3 km/h
	100% indoor, 3 km/h

	Inter-site interference modeling
	Explicitly modelled
	Explicitly modelled
	Explicitly modelled

	BS noise figure
	5 dB
	7 dB
	7 dB

	UE noise figure
	7 dB
	10 dB[footnoteRef:2] [2:  10 dB for 30 GHz / 70 GHz is assumed for high performance UE. Higher UE noise figure values can be considered by the proponent, e.g. 13 dB for 30 GHz / 70 GHz.] 

	10 dB3

	BS antenna element gain
	8 dBi
	5 dBi
	5 dBi

	UE antenna element gain
	0 dBi
	5 dBi
	5 dBi

	Thermal noise level
	-174 dBm/Hz
	-174 dBm/Hz
	-174 dBm/Hz

	Traffic model
	Full buffer
	Full buffer
	Full buffer

	Simulation bandwidth
	20 MHz for TDD, 10 MHz+10 MHz for FDD
	80 MHz for TDD, 40 MHz+40 MHz for FDD
	80 MHz for TDD, 
40 MHz+40 MHz for FDD

	UE density
	10 UEs per TRxP
randomly and uniformly dropped throughout the geographical area
	10 UEs per TRxP
randomly and uniformly dropped throughout the geographical area
	10 UEs per TRxP
randomly and uniformly dropped throughout the geographical area

	UE antenna height
	1.5 m
	1.5 m
	1.5 m
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