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6.1.1 Ultra Reliable Low Latency Communication for LTE
WID in RP-171489
R1-1721043
Summary of email discussion [90b-LTE-25] on the link level evaluation assumptions for LTE URLLC

Huawei
6.1.1.1 Remaining details of evaluations scenarios

R1-1720537
Summary of email discussion [90b-LTE-24] on system level evaluation assumption and methodology for URLLC for LTE
Ericsson

Email approval on link level evaluations until January 18, 2018 (Huawei: Yubo)
Email approval on system level evaluations for the Indoor scenario until January 18, 2018 (Qualcomm: Kianoush)
Email approval on SINR calibration for the system level evaluations for the macro scenario until January 18, 2018. First input into the discussion should be provided by January 11, 2018 (Ericsson: Marten)
Email discussion on candidate techniques until January 18, 2018 (Nokia: Klaus)
Agreement:
The UE noise figure adopted for system level simulations is 9 dB. 

· Note: This does not have any implications on the demodulation requirements that will be set.
Working assumption:
For system level simulations, the system bandwidth on the UL is equally split between the number of UEs simulated. Each UE in each TTI/sTTI will be allocated 10 RBs (assuming 10 UE per sector and 100 RB system bandwidth) in a round-robin fashion.

· Note: This does not impact the RB allocations assumed for the link level simulations
Agreement:
Electrical down-tilt (no mechanical tilt, reference is the horizontal plane) for system level evaluation is 8 degrees

Proposal:

In addition to the 5th percentile defined in ITU, it was also proposed by one company to look at the 10th percentile in the SINR for the associated link level simulations.

Agreement:

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
Agreement:
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 (Nomenclature is defined in “Guidelines for evaluation of radio interface technologies for IMT-2020 [IMT-2020.EVAL]”)
Agreement: 

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)
Agreement:

The full channel model in “ITU IMT2020 Eval“/38.901 is adopted for system level simulations, where the magnitude squared of the channel coefficients over time and frequency are averaged (to reflect long-term SINR) to determine the average path gain for each link
Agreement:
Adopt the ITU assumption on 100% low-loss building types in the channel model for the macro deployment scenario
Agreement:
Adopt a geographical distance based wrapping method for system level simulations for the macro deployment scenario

Proposal: 

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


Agreement: Use 700MHz as baseline for the carrier frequency in link level evaluations for the macro deployment scenario

Agreement: Use 2GHz as the baseline carrier frequency in link level evaluations for the indoor hotspot deployment scenario
Agreement: Use TDL-C and TDL-E as the baseline channel model for link level evaluations in TR 38.901 for the macro deployment scenario
Proposal: Use TDL as the baseline channel model for link level evaluations in TR 38.901 for the indoor hotspot deployment scenario

Proposal: Use {30ns, 300ns} as the scaling parameters of delay spreads in link level evaluations.
Proposal: Use {3km/h, 15km/h } as the UE speeds in link level evaluations.
Proposal: Company reports the resource allocation bandwidth used in the link level evaluation, which is up to 20MHz.
Proposal: At least use the 5%-ile SINR in system level evaluation as the SINR range in link level evaluations. FFS other SINR values.
Agreement: Use the following in link level simulations.

	Packet size
	32 bytes at Layer 2 PDU as a baseline. FFS an optional larger packet size.


Agreeable Proposal: Use the following in link level simulations

	BS antenna configuration
	2 Tx/Rx ports
Other values (i.e., up to 256) are not precluded

	UE antenna configuration
	2 Tx/Rx ports
Other values (i.e., up to 8) are not precluded


Agreeable Proposal: Use the following in link level simulations

	Latency bound 
	1ms, 10ms
Other values are not precluded

Companies report delay assumptions according to Table 1 in R1-166485


Agreeable Proposal: Use the following in link level simulations

	Sub-carrier spacing
	15kHz

	TTI length
	Subslot (2 or 3 symbols per TTI), slot (7 symbols per TTI, 0.5ms), 1ms TTI (14 symbols per TTI, 1ms)

Other values are not precluded


Proposal: Use the following in link level simulations

	Modulation and coding rate
	QPSK, 16QAM, 64QAM

1/12, 1/6, 1/3

Other MCS not precluded

Comparison should be made for the same spectrum efficiency


Agreeable Proposal: Use 1 UE (other UE numbers are not precluded) in link level evaluations.

Proposal: Use practical channel estimation in link level evaluations.

Agreeable Proposal: Use TM2 in link level evaluations of PDSCH.

Agreeable Proposal: Use 2 CRS ports for TM2 as baseline in link level evaluations of PDSCH.

Proposal: The link adaption is disabled for link level evaluation of PDSCH.

Proposal: Use MMSE as the receiver type in link level evaluation.
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