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1. Introduction
In the last RAN1#78bis meeting, some working assumption and agreements were made on detailed coexistence evaluation assumptions in LAA [1]. There was an email discussion on RAN1 email reflector on detailed coexistence evaluation assumptions for LAA as well [2]. Some additional agreements were reached. However, there are still some remaining details for evaluation need to be decided before a proper coexistence evaluation can be done. In this contribution, we discuss some remaining details of evaluation assumptions and methodology for LAA.  

2. Evaluation methodology 
2.1 Outdoor cell layout

For outdoor cell layout, in [2], it is proposed that clusters are uniformly random placed within macro geographical area; 4 small cells per operator, uniformly random dropping within cluster area. It is also assumed that one cluster per macro cell geographical area. There may be two possible interpretations regarding this sentence.

Alt. 1, the same cluster is assumed for two operators;

Alt. 2, a cluster for each operator is independently dropped in the macro cell geographical area.  

For the first interpretation, the minimum distance between eNBs or APs should be decided. In [2], it is proposed the minimum ISD between intra-operator eNBs or APs is 20 m. However, a minimum distance between inter-operator eNBs or APs should also be decided. In [3], an extreme case where the minimum distance between inter-operator eNBs or between inter-RAT nodes is zero is mentioned. However, we suggest not considering such extreme case (i.e., collocated small cell eNBs or APs of different operators). The reason is that such case may require extra effort in modeling the adjacent channel leakage interference caused by the licensed carriers of different operators’ LAA eNBs at the same site. This would complicate the coexistence evaluation study.   
For the second interpretation, if a cluster for each operator is independently dropped in the macro cell geographical area, then a maximum distance between the centers of two operator’s cluster should be decided. Otherwise, if the distance between the centers of two operator’s cluster is far away, there may be negligible interference between two operators’ cluster and hence not serve the purpose of coexistence study. 

Apparently, those two interpretations will lead to different cell layout and hence impact the interference/coexistence scenario. Thus, a clarification is required on which interpretation is intended.  Our preference is to decide a minimum distance between inter-operator eNBs or APs within the same cluster based on Alt. 1 interpretation. Thus, we propose that

Proposal 1: The minimum distance between inter-operator eNBs or APs within the same cluster should be decided.
2.2 Outdoor scenario UE dropping
In [2], it is proposed that the baseline of UE dropping for outdoor scenario is that 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. It is further agreed during the email discussion that 100% outdoor UE is assumed to model only outdoor UEs for the outdoor scenario for coexistence evaluations.

However, we think there may be an issue with this way of UE dropping. For those 1/3 UEs randomly and uniformly dropped throughout the macro geographical area, it is quite possible that those UEs are associated with the macro cell such that the traffic load generated for those UEs does not contribute to the coexistence study. Similarly, for WiFi system, those STAs may be out of coverage of any APs in the cluster as well. In this sense, those 1/3 UEs are not useful in the coexistence evaluations at all. Furthermore, due to difference in cell/AP associate rule for LAA and WiFi system, some UEs in that 1/3 may be associated to a small cell instead of the macro cell in LAA while not covered by any AP or vise versa. Such case may create different traffic load to the unlicensed band which may not be desirable for a fair LAA/WiFi coexistence study. Therefore, we propose that
Proposal 2: All UEs randomly and uniformly dropped within the clusters for outdoor scenario.

2.3 UE bandwidth

In [2], it is proposed that an LAA UE that has both licensed and unlicensed band coverage is served by both carriers under the LTE carrier aggregation framework with a total bandwidth of 30MHz. While for a Wi-Fi UE with unlicensed band coverage, the UE is served by the Wi-Fi service with a bandwidth of 20MHz.
It is true that LAA using unlicensed spectrum can rely on licensed band LTE operations for meeting QoS requirements even if unlicensed band is congested. We also think that such behavior of utilizing both licensed band and unlicensed band would be the typical and practical case of using LAA. Thus, aggregated licensed band LTE and unlicensed band LAA performance is meaningful in investigating overall benefits of LAA for operators. During the email discussion, it is further proposed that the percentage of traffic offloading on unlicensed band is up to individual implementation and can be provided with evaluation result. However, for the LAA-WiFi coexistence study and evaluations, such flexibility of using both licensed band and unlicensed band in LAA may cause some difficulties when interpret different companies’ evaluation results. It is also agreed to report User Perceived Throughput (UPT) as one performance metric. However, current definition of UPT does not give any insight to the utilization of unlicensed band. In one extreme example, the LAA system could use licensed band as much as possible, e.g. for better user experience and QoS performance. Such case does not bring much meaningful insight to the LAA-WiFi coexistence study.
There may be several possibilities to align the traffic load of LAA and WiFi system on the unlicensed band. For example, only the unlicensed band operations of LAA and WiFi need to be considered as this represents the worst case from the co-existence performance point of view. In another example, some fixed portion of traffic load is allocated on unlicensed band for LAA system.  In general, we think that 

Proposal 3: FFS on UE bandwidth assumption is needed for more aligned results between companies.   

2.4 Traffic model
In [2], FTP traffic model 1 as in [5] or traffic model 3 as in [6] is proposed for evaluations. The file size is left FFS. We think that one common file size setting for all UEs in the FTP traffic models does not allow the system evaluation to investigate the full benefits of using unlicensed band and the LAA-WiFi coexistence study. In unlicensed band, the channel occupation is not in a static and predictable manner. The impact of interference fluctuation on system performance may be more critical as the file size decreases. Thus, it may be necessary to perform the simulation for the smaller file size. Furthermore, a smaller file size of FTP traffic model may be better to approximate diversified applications used in LAA/WiFi system such as VoIP without introducing additional VoIP traffic model. As in [3] and [4], for instance, 0.1 or 0.2 Mbytes file size can be considered. Thus, we propose that 
Proposal 4: The file size smaller than 0.5 Mbytes such as 0.1 or 0.2 Mbytes should be considered. 

2.5 Performance metrics
In [2], performance metrics such as UPT and latency are proposed. Typically, performance metric such as UPT may be reported under different Resource Utilization (RU). The arrival rate λ in the aforementioned FTP model can be used to vary the offered load in different simulations so that different levels or resource utilization are achieved [5][6].  In [5], Resource utilization is defined as the number of RB per cell used by traffic during observation time divided by total number of RB per cell available for traffic over observation time. However, such definition does not apply to WiFi system where an AP/STA always occupies the whole bandwidth. For this reason, the channel occupied time ratio of the unlicensed carrier may be a better metric to represent the actual traffic load in WiFi and LAA system. For example, Channel Occupancy Time Ratio could be defined as the time used by traffic during observation time divided by total observation time. This may also give insight to the fairness of LAA eNBs and/or WiFi APs.    
As identified in [1], Listen-Before-Talk (LBT) function is required in some countries and regions to abide some regulation requirements. In general, LBT means device should apply instantaneous channel sensing before using this channel. The channel sensing can be performed by energy detection. We think the time for channel sensing should not be counted when calculate Channel Occupancy Time Ratio.
Proposal 5: Channel Occupancy Time Ratio where performance metrics are obtained should be reported. 

2.6 Additional WiFi and LAA system evaluation assumptions
There are several versions of WiFi specifications, each with many optional features. For evaluation purposes and comparison of results from different sources, it would be desirable to define some basic reference parameters of the WiFi system to be simulated. 
Although various different WiFi features such as 256 QAM and MIMO enhancements are important when evaluating absolute WiFi performance, we do not see that these features are necessary for LAA-WiFi coexistence study since WiFi performance alone is not the goal of this LAA study. Rather, the focus of this study should be on the relative performance impact to WiFi system caused by LAA deployment. Therefore, we propose that these advanced features are not used in LAA-WiFi coexistence study and similar assumptions apply for LAA simulations as well. 
 Proposal 6: 256 QAM and MIMO are not considered for coexistence evaluation. 

3. Conclusion
In this paper, we have discussed some remaining details of evaluation assumptions and methodology for LAA. The following are our proposals:
Proposal 1: The minimum distance between inter-operator eNBs or APs within the same cluster should be decided.
Proposal 2: All UEs randomly and uniformly dropped within the clusters for outdoor scenario.

Proposal 3: FFS on UE bandwidth assumption is needed for more aligned results between companies.   

Proposal 4: The file size smaller than 0.5 Mbytes such as 0.1 or 0.2 Mbytes should be considered. 

Proposal 5: Channel Occupancy Time Ratio where performance metrics are obtained should be reported. 

Proposal 6: 256 QAM and MIMO are not considered for coexistence evaluation. 
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