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1 Introduction

At the last RAN1#94 meeting extensive discussions were held with regards to definition of evaluation methodology and use cases for eURLLC. Moreover, additional email discussion was organized to progress further. In this contribution, the remaining aspects of evaluation methodology based on latest offline summary [1] is presented.
2 Common Assumptions
In this section, the assumptions common to all the considered use cases are discussed.

Mix of services

There is no explicit agreement yet how/whether to model mix of services within a carrier. It is envisioned, that detailed assumptions on particular loading and dropping of eMBB UEs may be described by each company. However, it is expected that typical traffic model for eMBB is best effort, e.g. full-buffer or FTP model 3 with 0.5 Mb file size. In the same time, it is not expected that intra-UE multiplexing is evaluated by SLS (when such studies are triggered in RAN1 as part of the SI on IIoT) where all effects may be considered analytically.
Proposal 1
· In case of modelling of service mix, the eMBB service is modelled as FTP model 3 with 0.5 Mb file size or as a full buffer.

· It is up to companies to describe details of service mix modelling including eMBB UE dropping and eMBB service loading
Performance metrics
The following performance metrics were amongst those discussed during RAN1 #94 and as part of the email discussion:

· Option 1: The number of users satisfying reliability and latency requirements per a certain bandwidth.

· Option 2: URLLC capacity as defined in 38.802.

Although we see URLLC capacity as a universal metric, it may be sometimes hard to compute since it requires to run over different loading conditions to find the maximum load under given reliability and latency.

Therefore, if in a given practical scenario, the number of UEs and their traffic parameters are likely to be relatively time-invariant, then Option 1 may be used. Such examples can correspond to use cases like factory automation or power distribution. In such cases wherein Option 1 is used, the number of UEs should not be an input parameter, but rather an output performance metric.

In addition to the options, a simple metric like CDF of PERs per UE subject to a given target latency may be collected for a given loading condition. 

Proposal 2
· Adopt both performance metrics and let companies decide which metric to report in a given scenario

· Additionally, CDF of PERs per UE, subject to a given target latency, may be collected for a given loading condition
DL and UL modelling

In currently targeted scenarios modelling of DL and UL simultaneously is not required and only results in excessive evaluation complexity while the most effects may be analysed analytically (e.g., by factoring in TDD DL-UL configuration assumptions) and/or taken into account as overhead (e.g. HARQ-ACK feedback overhead).

Proposal 3
· RAN1 should focus on modelling of DL and UL traffic independently
UE antenna configuration

It is crucial to assume typical UE antenna configuration for evaluations since it has huge impact on final performance. Although 4 RX is currently mandated for most of the NR carriers, it does not imply a UE should have 4 TX as well. A more typical configuration would be 2 TX.
Proposal 4
· Adopt 2 TX and 4 RX as a baseline UE antenna configuration
3 Transport Industry

In this section, the transport industry use case modelling is discussed. In current draft proposals to evaluate remote driving, there are two deployment scenarios considered: highway and urban grid. It may be sufficient to focus on only one of them. In that case, the urban scenario is more suitable since it always has network coverage, while the highway scenario may not have sufficient network coverage and density.
Then, as we already mentioned, the number of UEs (1) is not a fixed value according to V2X modelling approach, (2) should not be so high due to the nature of remote driving service. Instead, it may be more appropriate to model different UE densities by varying mean time-ahead value or by randomly picking a fraction of the vehicles from the dropped UEs.

Additionally, it is preferred to consider not only the extreme latency target of 5 ms e2e but also 20 ms e2e. Further, the smaller value may be considered for higher speed UEs and the larger value for the lower speed UEs. Note, the air-interface latency in this case is 2 ms and 17 ms respectively.
Traffic model for remote driving also needs to be settled:
· The effective data rate should take into account the SA requirements of 1 Mbps in DL and 20 Mbps in UL which are considered as extreme values.

· These numbers should not correspond to all considered UE speeds since the video traffic encoder is likely to generate different data rate in these cases. It is naturally explained by the correlation in surrounding environment in time with different speeds wherein the higher correlation on low speeds may produce lower data rate video. The same logic may be applied to the DL control messages.
Proposal 5
· RAN1 to agree on Urban grid for eV2X from TR 37.885 as a single remote driving scenario

· The number of UEs should not be fixed for the remote driving scenario

· Two air-interface latency targets are defined for remote driving: 2 ms for extreme case and 17 ms for regular case
· Traffic model should adopt scaling of DL and UL data rate according to UE speed

4 Factory Automation

Currently listed periodic and aperiodic deterministic traffic models should be clarified further. In our understanding, the aperiodic case may be evaluated by Poisson arrival using FTP model 2. The preference to FTP-2 instead of FTP-3 is made because of the property that there is no potential overlap in arrival times of different packets within a UE.
The periodic model may be very simple i.e. generation of packets w/o any silence and talk switching (as it is done in VoIP) in order to simplify analysis. However, there is an open question how to model random offsets between different UEs. The following periodic model types are proposed for consideration:

· Periodic Type-1: With independent uniformly distributed random offset. In this case, each UE starts transmission/reception with a random packet arrival offset distributed between 0 and the arrival period.
· Periodic Type-2: With pre-planned offset distribution. In this case, the offset may be selected by a scheduler for each UE in the beginning of a simulation run. The motivation behind such a scheme is an assumption that in the confined factory area, the transmission/reception schedule for sensors/actuators may be pre-planned in order to optimize performance.

Further, in our understanding the currently listed numbers of UEs may represent the same UE density but calculated per InH area or per TRP, e.g. there may be 40 UEs in the building and 10 TRPs, so that ~4 UE per TRP in average. Therefore, we propose to agree only on the total number of UEs in the building where the number of UEs per cell may vary depending on the deployed number of TRPs.

Currently listed inter-BS distance of 20 m may not be accurate since it is a function of BS layout. E.g. for 3 BS per InH it should be 40 m. Therefore, this row should be removed.
Proposal 6
· For factory automation, aperiodic traffic is modelled by FTP model 2
· For factory automation, two periodic traffic types are adopted for evaluations:

· Periodic Type-1: With independent uniformly distributed random offset for a UE
· Periodic Type-2: With pre-planned offset distribution for a UE
· RAN1 to agree on 40 UEs per InH area for factory automation

· Remove the assumption of 20m for inter-BS distance
5 Generic Use Case

Deployment layout for the generic use case needs to be agreed. It is proposed, that the UMa layout is used for the generic scenario. In comparison to the power distribution case, it may be different by the ratio of indoor and outdoor UEs. For that particular setting, the generic use case may reuse the IMT-2020 assumption of 80% outdoor and 20% indoor.

Having indoor UEs, the probability of high and low penetration loss building also needs to be agreed. It is proposed to also reuse IMT-2020 assumptions and consider all buildings to be modelled as low loss.
Proposal 7
· For the generic use case, adopt the same layout as the power distribution changing the ratio of indoor and outdoor to 20% and 80% respectively
· Indoor penetration loss is modelled according to low loss

6 Conclusions
In this contribution, the remaining aspects of evaluation methodology for eURLLC have been discussed and the following proposals are made:
Proposal 1

· In case of modelling of service mix, the eMBB service is modelled as FTP model 3 with 0.5 Mb file size or as a full buffer.

· It is up to companies to describe details of service mix modelling including eMBB UE dropping and eMBB service loading
Proposal 2
· Adopt both performance metrics and let companies decide which metric to report in a given scenario

· Additionally, CDF of PERs per UE, subject to a given target latency, may be collected for a given loading condition
Proposal 3

· RAN1 should focus on modelling of DL and UL traffic independently

Proposal 4
· Adopt 2 TX and 4 RX as a baseline UE antenna configuration

Proposal 5
· RAN1 to agree on Urban grid for eV2X from TR 37.885 as a single remote driving scenario

· The number of UEs should not be fixed for the remote driving scenario

· Two air-interface latency targets are defined for remote driving: 2 ms for extreme case and 17 ms for regular case

· Traffic model should adopt scaling of DL and UL data rate according to UE speed
Proposal 6
· For factory automation, aperiodic traffic is modelled by FTP model 2

· For factory automation, two periodic traffic types are adopted for evaluations:

· Periodic Type-1: With independent uniformly distributed random offset for a UE

· Periodic Type-2: With pre-planned offset distribution for a UE

· RAN1 to agree on 40 UEs per InH area for factory automation

· Remove the assumption of 20m for inter-BS distance
Proposal 7
· For the generic use case, adopt the same layout as the power distribution changing the ratio of indoor and outdoor to 20% and 80% respectively

· Indoor penetration loss is modelled according to low loss
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