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Introduction
Discussions [1, 2] on simulation assumptions for prioritized Rel-16 NR URLLC use cases have achieved good progress although there are some remaining details left. In our view, at least the following three aspects should be discussed in details in R1-94bis:
· Different views have been expressed [2] on the selection of baseline values for some simulation parameters (one or multiple baseline numerology, one or two baseline duplex modes, etc.) 
· Remaining FFS parameters 
· Further additional simulation parameters may be needed
In this contribution we share our preferences on the remaining FFS parameters and propose the requirement for an additional simulation assumption in regards to eMBB UE coexisting on the same carrier with URLLC UE. We also discuss why, in our opinion, the number of selected baseline values should be kept to a minimum.
Discussion
As clarified during the email discussion [2], simulation assumptions at this SI stage do not impose any restrictions on Rel-16 URLLC design. The purpose should be to establish a better understanding of achievable performance by Rel-15 URLLC for the prioritized Rel-16 use cases and hence to justify what kind of enhancement techniques should be adopted in Rel-16 URLLC design. 
In our opinion, given the limited time left in this SID, we should try to minimize the number of baseline values agreed for the simulation parameter to achieve a clear idea about Rel-15 performance in a shorter timeframe. That being said, in our view, companies should be encouraged to use different parameter values in evaluations in addition to baseline values.
Proposal 1: It is suggested that minimum number of baseline values are considered for each simulation parameter to identify potential Rel-16 improvement areas early.
· Note: companies are encouraged to use additional values.

It is reasonable to suggest that NR URLLC is likely to be deployed under different operator configurations depending on the geographical location, spectrum availability, propagation environment, so forth. In our opinion, it is very important to make sure that Rel-16 URLLC design can meet its requirements even under sub-optimal PHY configurations. 
Baseline values for FFS parameters
Here we discuss preferred baseline values for SCS, traffic model/pattern, frequency band/duplexing mode, gNB/UE processing time assumptions, and URLLC performance metric.
Numerology/SCS
Most companies expressed preference on one of the following two options as baseline parameter. The conclusion from the email discussions [2] was 30 KHz as the baseline SCS.
· Option-1: 30 KHz
· Option-2: 30 KHz and 60 KHz. 
In our view it is preferable to define one baseline value. Since support for 60 KHz is optional, we support the conclusion that 30 KHz should be the baseline SCS.
Observation 1: It is reasonable to consider 30 KHz as the only baseline parameter for URLLC SCS.

Traffic model
Factory automation requirements as listed in Proposal-1 in [2] are 99.9999 for reliability (%) and [2ms] for end-to-end latency. Aperiodic was later included as an additional traffic model by 3 companies’ suggestions for factory automation based on the reference to Table 8.1.3 in TR 22.804 [3]. 
However, the recommended latency requirement for aperiodic traffic is up to 30 ms for reliablity target 99.9999. Since this is not in line with the prioritized Rel-16 URLLC use case, we suggest removing aperiodic from the traffic model for factory automation.
We propose the following (in reference to Proposal-1 in the summary of email discussions [2]):
Proposal 2: Aperiodic traffic should be removed from the traffic model for factory automation.

Frequency band
Rel-15 URLLC evaluations considered 700 MHz and 4 GHz frequencies. Available band at 700 MHz is an FDD band whereas all available bands around 4 GHz support TDD mode [4]. Since TDD is more challenging to meet URLLC latency requirements, we prefer 4 GHz frequency in TDD mode as the baseline assumption. If evaluation studies focus on the worst-case conditions for URLLC, necessary PHY enhancements for Rel-16 URLLC can be identified more easily. 
We propose the following (in reference to Proposal-6 in the summary of email discussions [2]):
Proposal 3: Baseline frequency band should be 4 GHz and TDD should be the baseline duplex mode.
· Note: Companies should report TDD pattern.

Processing time (gNB/UE)
Processing time assumptions for gNB and UE needs to be clarified. For implementation-based processing values (e.g., gNB processing delay for scheduling request, etc.), companies should be encouraged to report their assumptions. For specification-based processing time values (e.g., N1/N2, etc.), Rel-15 design should be the baseline.
We propose the following (in reference to Proposal-6 in the summary of email discussions [2]):
Proposal 4: For specification-based processing time values, Rel-15 design should be the baseline.
· Note: Companies should report their processing time assumptions for implementation-based values.

Performance metric
Proposal-8 in the summary of email discussions [2] lists two options to downselect as the URLLC performance metric.  In our view, Option-2 [Proposal-8, [2]] is a better choice for performance metric as it is more suitable for evaluating spectral effiency gains by inter-UE dynamic uplink multiplexing. 
Regarding the ‘value of X’ for URLLC capacity, we prefer 0% (i.e., no outage) as 100% of the URLLC UEs need to satisfy high-reliability requirements for mission-critical services.
We propose the following (in reference to Proposal-8 in the summary of email discussions [2]):
Proposal 5: Choose “Option-2 – URLLC capacity as defined in TR 38.802” as the URLLC performance metric.
Proposal 6: Choose “the value of X” as 0% (i.e., no outage) for “Option-2 – URLLC capacity as defined in TR 38.802”.

New simulation parameters
Here we propose additional simulation assumptions for URLLC evaluation methodology SI, specifically related to a mix of eMBB UEs coexisting with URLLC UEs on the same carrier. 

Coexisting eMBB UEs with URLLC UEs on same carrier
A mix of eMBB and URLLC UEs has not been discussed extensively as an evaluation option. As noted by several companies in [2] in reference to Question-5, eMBB and URLLC UEs sharing the same carrier is relevant in URLLC evaluations. Such mix use of eMBB/URLLC in a cell is specifically important in the scope of inter-UE uplink multiplexing, which is currently studied one of the potential PHY enhancement techniques for Rel-16 URLLC. 
Section A 2.4 in [5] defines system-level simulation assumptions for URLLC wherein both eMBB UE and URLLC UE are given separate simulation parameters (see Table A 2.4.-1 in [5]). 
In our view, defining baseline assumptions in regards to eMBB/URLLC mix use can help further the progress in evaluating the performance of candidate techniques for uplink dynamic multiplexing. 
 We propose the following:
Proposal 7: Define an evaluation assumption for a mix of eMBB and URLLC UEs sharing the same carrier.
· Whether the ratio of eMBB UEs vs. URLLC UEs is needed as a baseline value is to be decided.

eMBB-specific parameters:
For eMBB/URLLC sharing the same carrier, it is desirable to consider separate simulation parameters for eMBB UE. In our view, baseline SCS should be 15 KHz for eMBB UE. 
Table A 2.4.-1 in [5] defines separate traffic model and separate UE distribution for eMBB UE as follows:
· eMBB traffic model
“eMBB: Option 1: Full buffer, Option 2: FTP model 3 with packet size, 0.1Mbytes and 0.5Mbytes”
· eMBB traffic load
“For FTP Model 3, arrival rate is selected to achieve RU of [20, 50] % for the case of no multiplexing with URLLC”
· UE distribution (eMBB vs. URLLC)
“URLLC: 10 UE/sector
eMBB: 0/10 UE/sector”
We propose the following: 
Proposal 8: Table A 2.4.-1 in TR 38.802 [5] shall be used as reference for eMBB-specific simulation assumptions.

Allowing URLLC transmission to preempt eMBB transmisssions is a promising technique (either in DL or UL) for achieving higher spectral efficiency at the risk of transmission collisions. As we show in [], transmission collisions between eMBB and URLLC significantly degrades URLLC reliability when uplink multiplexing techniques fail. 
[bookmark: _GoBack]Since evaluating this trade-off is vital for URLLC performance in shared carriers, we propose defining a performance metric for eMBB UE spectral efficiency. The metric can be similar to the one defined in Proposal-8 in the summary of email discussions [2]. We propose the following:
Proposal 9: Define a separate performance metric for eMBB UE to evaluate spectral efficiency when eMBB UE and URLLC UE share the same carrier.
Conclusions
We have the following observation:

Observation 1: It is reasonable to consider 30 KHz as the only baseline parameter for URLLC SCS.

We have the following proposals:

Proposal 1: It is suggested that minimum number of baseline values are considered for each simulation parameter to identify potential Rel-16 improvement areas early.
· Note: companies are encouraged to use additional values.
Proposal 2: Aperiodic traffic should be removed from the traffic model for factory automation.
Proposal 3: Baseline frequency band should be 4 GHz and TDD should be the baseline duplex mode.
· Note: Companies should report TDD pattern.
Proposal 4: For specification-based processing time values, Rel-15 design should be the baseline.
· Note: Companies should report their processing time assumptions for implementation-based values
Proposal 5: Choose “Option-2 – URLLC capacity as defined in TR 38.802” as the URLLC performance metric.
Proposal 6: Choose “the value of X” as 0% (i.e., no outage) for “Option-2 – URLLC capacity as defined in TR 38.802”.
Proposal 7: Define an evaluation assumption for a mix of eMBB and URLLC UEs sharing the same carrier.
· Whether the ratio of eMBB UEs vs. URLLC UEs is needed as a baseline value is to be decided.
Proposal 8: Table A 2.4.-1 in TR 38.802 [5] shall be used as reference for eMBB-specific simulation assumptions.
Proposal 9: Define a separate performance metric for eMBB UE to evaluate spectral efficiency when eMBB UE and URLLC UE share the same carrier.
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