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Introduction
Based on the approved WID [1], multi-TRP techniques for URLLC requirements should be discussed in MIMO session.  
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Multi-TRP techniques for URLLC requirements are included in this WI
To justify the efficient transmission schemes based on simulation results, evaluation assumptions should be consistent among companies. In RAN1#94 meeting, many simulation assumptions for multi-TRP for eMBB were agreed. And a guidance for URLLC requirement is also agreed as follows [2]
Agreement:
· For URLLC multi-TRP/panel performance evaluation, choose a subset of evaluation scenarios/assumptions agreed in the URLLC agenda item
However, there are many details still to be specified. In this contribution, we provide our views for the simulation assumptions of multi-TRP techniques for URLLC requirements.
Discussion
In URLLC session, multiple use cases have been agreed including Power distribution, Factory automation, Rel-15 enabled use case, Transport Industry(22.186: 5.5), Transport Industry(23.501, 22.261), etc., wherein the assumptions of power distribution with some modification can be used for Rel-15 enabled use case with urban macro (UMa) scenario, and the assumptions for Factory automation with some modification can be used for Rel-15 enabled use case with indoor hotspot scenario. 
Since it has been agreed to choose a subset of evaluation scenarios agreed in the URLLC agenda item for URLLC multi-TRP/panel performance evaluation, we propose Rel-15 enabled use case with UMa and indoor hotspot scenarios as the baseline for MIMO evaluation in order to align the agreed assumptions for eMBB,especially for UE distribution.  
Proposal 1: Support Rel-15 enabled use case with UMa and indoor hotspot scenarios as the baseline for URLLC multi-TRP/panel performance evaluation. 
In the following two sub-sections, we collect the proposed SLS and LLS assumptions, and suggest making them as the baseline.
Proposal 2: Make Table 1 and Table 2 as the baseline for SLS and LLS respectively.
SLS
In this section, we collect the proposed SLS assumptions in one table for Rel-15 enabled use case with UMa and indoor hotspot scenarios respectively. Basically, most parameters marked by red in the table have been approved in URLLC agenda. 
Table 1 SLS assumptions for URLLC multi-TRP/panel performance evaluation
	Parameters
	Dense urban (Macro Only)
	Indoor hotspot

	Center frequency
	2, 4 GHz
	4GHz
30GHz

	Data packet size  and traffic model
	32 and 200 bytes, FTP model 3 or periodic with different arrival rates(Random offset between UEs) 
Companies can report the arrival rate.

	Latency requirement
	1ms (air interface delay) for 32 bytes
1 ms and 4 ms (air interface delay) for 200 bytes 

	BS antenna configuration
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports
dH = 0.5λ, dV = 0.8λ;
Companies report the antenna tilt 
For 4 Tx/4 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 2)
For 8 Tx/8 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 4)
	For 4GHz:
4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports
For 4 Tx/4 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) 
For 8 Tx/8 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (2, 2, 2, 1, 1; 2, 2) 

	
	
	For 30GHz:
2 TX/Rx antenna ports
(M, N, P, Mg, Ng; Mp, Np)=(4,4,2,1,1; 1,1)
dH = dV = 0.5 λ

	UE antenna configuration
	2 Tx/4 Rx antenna ports
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
For 4 Rx: (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) 
For 2 Tx: (M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1)
	For 4GHz
2 Tx/4 Rx antenna ports
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
For 4 Rx: (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) 
For 2 Tx: (M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1)

	
	
	For 30GHz:
2 Tx/Rx antenna ports
(M, N, P, Mg, Ng; Mp, Np) = (2, 4, 2, 1, 2; 1,1), (dH,dV)=(0.5,0.5)λ
Static panel selection 


	Number of UEs per cell
	Up to 20
Note: Example of the number of users can be 5, 10, 15, 20
*The number of UEs in the above table is the number of pure URLLC UEs
	Up to 20
Note: Example of the number of users can be 5, 10, 15, 20
*The number of UEs in the above table is the number of pure URLLC UEs

	UE distribution
	80% of users are outdoors and 20% of users are indoors 
Indoor penetration loss is modeled according to low loss model 
	100% of users are indoor: 3 km/h UE-speed

	Simulation bandwidth and SCS
	40MHz BW and 30 kHz SCS.
20MHz BW and 15 kHz SCS.	
	For 4GHz:
40MHz BW and 30 kHz SCS.

	
	
	For 30GHz:
160MHz BW and 120KHz SCS

	Backhaul
	Ideal backhaul: 0ms
Non-ideal backhaul: 2ms, 5ms(FFS, optional)

	Coordination assumptions
	Each company to provide details on cluster size, coordination scheme, etc 

	Baseline 
	Single TRP transmission

	Metrics
	Throughput 
Percentage of users satisfying reliability and latency requirements



LLS
In this section, we collect the proposed LLS assumptions in one table for UMa and indoor hotspot scenarios respectively. Basically, most parameters marked in red in the table have been approved in URLLC agenda, except the channel models which should use CDL-C/D instead of TDL and modulation order.
Table 2 LLS assumptions for URLLC multi-TRP/panel performance evaluation
	Parameters
	UMa
	Indoor hotspot

	Carrier frequency for evaluation
	2, 4GHz
	4GHz
	30 GHz

	Channel model
	CDL-C (delay spread: 300ns)  as in 38.901
	CDL-D (delay spread: 30ns)  as in 38.901
CDL-C (delay spread: 100ns) as in 38.901
	CDL-A (delay spread: 20 ns) as in 38.901 

	UE speed
	3 km/h for power distribution and Rel-15 enabled use case;
	3 km/h, 30 km/h
	3 km/h, 30 km/h

	BS antenna configuration
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports 
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports
	2 Tx/2 Rx antenna ports  

	UE antenna configuration
	2 Tx/4 Rx antenna ports
	2 Tx/4 Rx antenna ports
	2 Tx/2 Rx antenna ports

	System bandwidth
	40 MHz
	40 MHz
	160 MHz

	Sub-carrier spacing
	30 kHz
	30 kHz 
	120 kHz 

	Channel estimation
	Practical

	Receiver type
	MMSE

	Coordination assumptions
	Each company to provide details on cluster size, coordination scheme, etc 

	Modulation
	QPSK, 16 QAM with code rate = 1/2



Conclusions
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]In this contribution, we propose the simulation assumptions for URLLC multi-TRP/panel evaluation for both SLS and LLS. 
Proposal 1: Support Rel-15 enabled use case with UMa and indoor hotspot scenarios as the baseline for URLLC multi-TRP/panel performance evaluation. 
[bookmark: _GoBack]Proposal 2: Adopt Table 1 and Table 2 as the baseline for SLS and LLS respectively.
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