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1	Introduction
AT RAN#89, the following was agreed in RP-202069 on providing evaluations for 5G-ACIA:
· Start an offline email-based activity to provide evaluation results for 5G-ACIA
· One company volunteers as moderator 
· Proposes a work plan to follow
· Ericsson is willing do this
· Discussions are on the RAN1_NR reflector 
· Email activity only during short periods (< week) distributed across the time allocated to the activity 
· No email activity in weeks before/during/after RAN1 meetings or RAN defined inactive periods
· All companies should strive to limit email activity as much as possible
· Outcome of the offline discussion will directly go to RAN without need for discussion in RAN1 nor need for LS from RAN1 to RAN
· Target completion by RAN#91
· At RAN#91, RAN will decide on a response LS to 5G-ACIA

The moderator made the following proposal on a timeline:
1. 12-16 October 2020
0. Discussion on which URLLC features to include in the evaluations and simulation assumptions
1. 14-18 December 2020
1. First round of simulation results
1. 22-26 February 2021
2. Second round of simulation results
1. 8-12 March 2021
3. Finalization of the report to RAN#91

This contribution is the summary of the inputs provided by companies with first proposals for agreements. The purpose is to establish a baseline of features and simulation assumptions that all companies will simulate. Companies are as always free to submit additional results that they find relevant to the evaluations. 
The documents related to the evaluations can be found here:
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_90e/Inbox/Drafts/5G-ACIA October/

The input contributions are also listed in the reference section.
[bookmark: _Ref178064866]2	Simulation assumptions
2.1	Company input
Companies’ input is summarized in the table below. Only proposals for parameter settings that differ from what is proposed in the 5G-ACIA LS are shown.
	Parameters
	5G-ACIA LS
	Ericsson
	Huawei, HiSilicon
	Intel
	Nokia
	Qualcomm
	ZTE

	Factory hall size 
	120x50 m
	
	
	
	
	
	

	Room height 
	10 m
	
	
	
	
	
	

	Inter-BS/TRP distance 
	Depending on the number of TRPs, which are evenly deployed in the factory hall. Simulation company should provide the number of BSs/TRPs used in the simulation.
	Reuse the factory automation use case layout from TR 38.824
	
	X = 20 m inter-TRP distance
Y = 20 m inter-TRP distance (as in TS 38.824)
	For the network layout, 12 BSs are assumed to be deployed in the 120x50x10 m3 area with the same 2D placement as in TR 38.901 and TR 38.824. 
	
	12 m

	BS/TRP antenna height 
	1.5 m for InF-SL and InF-DL
8m for InF-SH and InF-DH
	8 m
	
	
	
	
	

	Layout – BS/TRP deployment
	Depending on the number of TRPs
	Reuse the factory automation use layout from TR 38.824
	
	12 single-sector TRPs
Reuse Rel.15-16 evaluation assumption.
As for 18 TRPs considered in InF channel model study, it seems more suitable for 120x60 m scenario while may provide excessive # of access nodes in 120x50 m
	For the network layout, 12 BSs are assumed to be deployed in the 120x50x10 m3 area with the same 2D placement as in TR 38.901 and TR 38.824. 
	5G-ACIA with 12 service areas and one to two gNBs per service area to keep the simulation complexity low.
	The layout used in Rel-16 URLLC SI. The BS/TRP is more uniformly located compared to the one suggested by 5G-ACIA.

	Channel model 
	UC-2: InF-DH > InD-DL > InF-SH > InF-SL
	InF-DH
	UC #2: InF-DH > InD-DL > InF-SH > InF-SL
	Pick InF-DH as the most challenging as per geometry SINR, and InF-SL as the opposite in terms of clutter density and BS elevation
	
	Simulate InF-SH and InF-SL if the number of UEs is less than 25 per service area and simulate InF-DH and InF-DL if the number of UEs is more than 25 per service area
	InF-DH

	[bookmark: _Hlk53406047]Carrier frequency and simulation bandwidth
	TDD
4 GHz: 100 MHz
30 GHz: 160 MHz
	FR1: 2.6 GHz FDD with 50 MHz BW and 30 kHz SCS
FR2: 30 GHz TDD with 160 MHz BW and 120 kHz SCS
	
	TDD
Mandatory: 4 GHz: 100 MHz
Optional: 30 GHz: 160 MHz
	
	
	

	TDD DL-UL configuration 
	Simulation company should report the used DL-UL configuration.
	
	Simulation company should report the used DL-UL configuration.
Due to symmetric DL/UL traffic, 1:1 DL-UL configuration is recommended.
	~1:1 UL-DL ratio
7 symbols for DL, 7 symbols for UL, necessary gap for switching
	
	
	DDDSUDDSUU (S: 10D:2G:2U) for 4GHz and DDSU (S: 11D:3G:0U) for 30GHz

	Number of UEs per service area
	Up to 50 per service area, e.g., 10, 20, 40, and 50
	{10, 20, 40, 50}
	Up to 50 per service area, e.g., 10, 20, 40 and 50.
	10, 20, 40, 50
Encourage companies to evaluate each density to show load dependency
	
	
	Up to 50 per service area, e.g., 10, 20, 40, and 50 

	UE distribution 
	All UEs randomly distributed within the respective service area.
	
	
	
	
	
	

	Message size 
	48 bytes
	
	
	
	
	
	

	DL traffic model 
	DL traffic arrival with option-1, option-2, and option-3.
	Either Option 1 (the best case for the system) or Option 2 (the worst case) from 5G-ACIA.
	Option 3 from 5G-ACIA
	TI, TS, E2E:
{0.5, 0.5, 0.45} ms
{1, 1, 0.9} ms
{2, 2, 1.8} ms

Burst model:
Mandatory: Option-1
Optional: Option-2, Option-3
	Option 1 (random distributed offset) is mandatory
Option 2 (simultaneous traffic arrival for all UEs) is optional
Option 3 (2 groups per service area and aligned traffic arrival per group) is optional with low priority
	Option 2
	Option 1

	UL traffic model 
	UL traffic is symmetric with DL, and DL-UL traffic arrival time relationship with option-1 and option-2
	Option 1 from 5G-ACIA.
	Option1 from 5G-ACIA
	Option1 from 5G-ACIA
	Option 1 (random distributed offset) is mandatory
Option 2 (simultaneous traffic arrival for all UEs) is optional
Option 3 (2 groups per service area and aligned traffic arrival per group) is optional with low priority
Burstiness: Option 1  DL and UL traffic arrival time instants are independent.
	Option 2 with x equal 4 -5 symbols
	Same as UL traffic model, while the is  traffic arrival is independent with DL.

	CSA requirements 
	UC-#2: 99.9999%
	CSA = 99.9999%
Or, equivalently: BLER <=1e-3
	CSA: 99.9999% (UC #2)
	99.9999%
	Focus on UC#2
	
	99.9999% packet reliability

	Performance metrics
	1) CSA: single CDF of CSA distribution of all UEs in factory hall
2) Latency: single CDF of latency distribution of all UEs in factory hall
3) Percentage of UEs satisfying requirements 
4) resource utilization
	1) CSA: single CDF of CSA distribution of all UEs in factory hall 
2) Latency: single CDF of latency distribution of all UEs in factory hall
	
	Metric 2 requires clarification how a given point in the CDF is obtained:
- A point is for each packet in the system
- A point is a function from all packets of a UE, e.g. average, maximum, etc.
Metric 3) and 4) are low priority.
	
	
	1) CSA: single CDF of CSA distribution of all UEs in factory hall. Zero survival time could be the baseline. 
2) Percentage of UEs satisfying requirements 
3) Resource utilization 

	E2E latency & air interface latency
	- E2E latency: 1 ms for UC#2
- Air interface latency: 1ms

5G-ACIA assumes that the CN induced latency is negligible
	
	E2E latency: 1 ms for UC #2
Air interface latency: NA
	
	For the selected use case #2 of motion control, the latency budget available to the air interface corresponds to the entire E2E latency budget of 1 ms. 
	1 ms air interface latency
	1 ms user plan latency 

	UE speed
	Linear movement
	
	Linear movement: 75 km/h
	
	Fast fading is modeled assuming a UE speed of 75 km/h. No explicit UE mobility (nor handovers) are modeled in the evaluations.
	Simulate only rotational motion where the UE moving speed is to be agreed upon.
	Linear movement 



2.2 Highlights of views
In the following, the parameters where the is a difference of opinion are highlighted.
Layout – BS/TRP deployment
4 out of 6 companies prefer to adopt the layout used in the Rel-16 study that can be found in TR 38.824.
Carrier frequency and simulation bandwidth
One company prefers to simulate FDD at 2.6 GHz instead of TDD at 4 GHz.
DL traffic model
4 companies stated option 1, one company either option 1 or 2, one company option 2 and one company option 3
UL traffic model
5 companies wanted option 1 and one company wanted option 2.
2.3	Proposal
Based on the company inputs, the proposals for each parameter is listed in the table.
	Parameters
	5G-ACIA LS
	Proposal for agreement

	Factory hall size 
	120x50 m
	As in 5G-ACIA LS

	Room height 
	10 m
	As in 5G-ACIA LS

	Inter-BS/TRP distance 
	Depending on the number of TRPs, which are evenly deployed in the factory hall. Simulation company should provide the number of BSs/TRPs used in the simulation.
	According to proposed layout below

	BS/TRP antenna height 
	1.5 m for InF-SL and InF-DL
8m for InF-SH and InF-DH
	As in 5G-ACIA LS

	Layout – BS/TRP deployment
	Depending on the number of TRPs
	12 TRPs within area with the same 2D placement as in TR 38.901 and TR 38.824. 

	Channel model 
	UC-2: InF-DH > InD-DL > InF-SH > InF-SL
	Mandatory: InF-DH
Optional:  InD-DL, InF-SH, InF-SL

	Carrier frequency and simulation bandwidth
	TDD
4 GHz: 100 MHz
30 GHz: 160 MHz
	As in 5G-ACIA LS

	TDD DL-UL configuration 
	Simulation company should report the used DL-UL configuration.
	Companies should report the used DL-UL configuration.  1:1 DL-UL configuration is recommended.

	Number of UEs per service area
	Up to 50 per service area, e.g., 10, 20, 40, and 50
	As in 5G-ACIA LS

	UE distribution 
	All UEs randomly distributed within the respective service area.
	As in 5G-ACIA LS

	Message size 
	48 bytes
	48 bytes

	DL traffic model 
	DL traffic arrival with option-1, option-2, and option-3.
	5G-ACIA Option 1 is mandatory

	UL traffic model 
	UL traffic is symmetric with DL, and DL-UL traffic arrival time relationship with option-1 and option-2
	5G-ACIA Option 1 is mandatory

	CSA requirements 
	UC-#2: 99.9999%
	UC-#2: 99.9999%

	Performance metrics
	1) CSA: single CDF of CSA distribu-tion of all UEs in factory hall
2) Latency: single CDF of latency distribution of all UEs in factory hall
3) Percentage of UEs satisfying requirements 
4) resource utilization
	As in 5G-ACIA LS with 3) and 4) as low priority

	E2E latency & air interface latency
	E2E latency: 1 ms for UC#2
Air interface latency: 1ms
	As in 5G-ACIA LS

	UE speed
	Linear movement
	Linear movement: 75 km/h
No explicit UE mobility (nor handovers) are modeled in the evaluations.



[bookmark: _Toc53480082][bookmark: _Toc53480337]Agree on the proposals for simulation assumptions given in the table
Intel also raised additional simulation parameters that should be agreed on, like antenna configuration, noise figures, TX power etc. Those seem to be already captured in TR 38.824 and can then be reused.   
[bookmark: _Toc53480083][bookmark: _Toc53480338]Additional simulation parameters are taken from TR 38.824.
2.4 Companies comments to proposals
Companies can add comments on the proposals in the table.
	Company
	View

	
	



3	Features to include in simulations
3.1	Company input
Companies’ input is summarized in the table below. 
	Company
	View

	Ericsson 
	Rel-15 is baseline. Rel-16 enhancements can be considered.

The following to be simulated for FR1:
· UL CG with one configuration is assumed to achieve 1 ms latency in UL.
· DL SPS with one configuration is assumed to achieve 1 ms latency in DL. 
· UE Capability: Capability #2
· (Optional) PDCCH performance of monitoring span (7,3) for FDD.
· If TDD has to be used for FR1, PDCCH performance of monitoring span (2,2)

The following to be simulated for FR2:
· UL CG with one configuration is assumed to achieve 1 ms latency in UL.
· DL SPS with one configuration is assumed to achieve 1 ms latency in DL. 

	Huawei, HiSilicon 
	The following Rel-16 URLLC enhancements are included in the evaluations.
· DCI enhancements,
· UCI enhancements, sub-slot based HARQ-ACK codebook,
· DL SPS with one slot periodicity.


	Intel 
	· A set of URLLC features for evaluation include any feature specified in NR Release 15 and 16.
· Being studied and/or specified Release 17 features are not considered for this activity

	Nokia
	For the performance evaluation of the motion control use case, the following NR features are considered:
· With high priority:
· UL and DL mini-slots of 2, 4 or 7 OFDM symbols
· Configured UL grants
· UE Processing capability 2
· With medium priority:
· URLLC MCS table and CQI reports with 1E-5 BLER target
· DL Semi-persistent scheduling
· With low priority:
· PDCP duplication / joint multi-TRP DL transmissions
Other features can be ‘implicitly’ modeled as follows:
· Short DCI format x_2 resulting in reduced PDCCH overhead as compared to legacy x_0 and x_1 DCI formats.
· Sub-slot HARQ-ACK for potentially faster HARQ-ACK retransmission delay

	Qualcomm
	We would like to highlight the last two features as they have high potential to enhance performance of Factory automation:
· Setting 1ms periodicity for configured scheduling (CS) of DL IIoT traffic is an effective method to reduce control overhead given that most of IIoT data traffic is deterministic and periodic.    
· Using Multi-TRP as an optional feature to be considered, which has been shown useful if blocking is modeled

	ZTE
	Our views on possible Rel-16 URLLC features to be included in the evaluations are:
· PDCCH enhancement
· Multiple HARQ-ACK transmission in one slot
· PUSCH repetition type B
· Multiple SPS configurations/Shorter SPS periodicities
· Multiple CG configurations



 3.2 Discussion and proposals
Most companies only address which Rel-16 enhancement to include in the evaluations while there is less discussion on the Rel-15 URLLC features. However, it is assumed that all companies assume Rel-15 as the baseline. 
[bookmark: _Toc53480084][bookmark: _Toc53480339]Rel-15 URLLC features are assumed as baseline for the simulations
Regarding what Rel-16 features to include in the simulations, the views seems rather scattered, though there seems to be rather good support for the following:
[bookmark: _Toc53480085][bookmark: _Toc53480340]Include the following Rel-16 features in simulations:
· [bookmark: _Toc53480086][bookmark: _Toc53480341]UL configured grant
· [bookmark: _Toc53480087][bookmark: _Toc53480342]DL SPS
· [bookmark: _Toc53480343]Multiple HARQ-ACK transmission in one slot
Further discussion on refinement of these can be done during the week. Again, companies are as always free to submit additional results that they find relevant to the evaluations.
3.3 Companies comments to proposals
Companies can add comments on the proposals in the table.
	Company
	View

	
	



4 Conclusions
This document provided a summary of the input on 5G-ACIA simulation assumptions and features. The following proposals are made:
Proposal 1	Agree on the proposals for simulation assumptions given in the table
Proposal 2	Additional simulation parameters are taken from TR 38.824.
Proposal 3	Rel-15 URLLC features are assumed as baseline for the simulations
Proposal 4	Include the following Rel-16 features in simulations:
	UL configured grant
	DL SPS
	Multiple HARQ-ACK transmission in one slot
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