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1 Introduction
In RAN1 #79 meeting and during the email discussion afterwards, there were agreements for LAA evaluated assumptions and methodologies with several FFS to be discussed [1]:
· Agree R1-145322 at least for DL only LAA coexistence evaluations

· FFS: DL+UL LAA coexistence evaluations

· FFS: Larger UE/STA bandwidth assumptions (e.g., 80MHz)
· For DL only LAA evaluations,
· Victim operator network send DL traffic, while the Aggressor operator network (Wi-Fi or LAA) sends only DL traffic. This applies to user plane traffic only
· FFS: Victim operator network send UL traffic case

· A new metric, buffer occupancy is defined:
· Buffer occupancy of the i-th small cell/UE (Wi-Fi & LAA) = sum of the period of time during which the i-th small cell/UE has data to transmit including retransmissions (i.e., its queue is not empty) / total simulation time

· Average buffer occupancy: buffer occupancy averaged over the all small cells/UEs of the same operator

· FFS: Whether and how to capture this metric in the TR

These FFS are expected to be addressed in RAN1 #80:

· Identify additional details of the evaluation methodology especially for both UL and DL transmission in unlicensed spectrum.
In this document, the remaining evaluation assumptions and methodologies for are further discussed for DL only transmission and joint DL/UL transmission. 
2 Remaining issues for evaluation assumptions
2.1 Larger UE/STA bandwidth assumptions (e.g., 80MHz)
During the last meeting, whether to model larger UE/STA bandwidth (up to 80MHz) was discussed. In our opinion, modeling larger bandwidth for LAA-LTE and Wi-Fi would not bring further insight into the coexistence performance. Basically, larger bandwidth can improve the absolute performance for both LAA-LTE and Wi-Fi, but seems little impact on co-existence performance which is more related to the LBT behavior within one co-existing channel and the most important scenario for coexistence study should target for dense and crowded deployment where each single channel is shared by multiple neighboring cells.. In addition, in Wi-Fi system, even with larger available bandwidth, each AP would select a primary carrier on which both energy detection and carrier sensing are carried as the precondition of use of whole bandwidth. Such a behavior of primary cell had been well modeled by multi-carrier scenario (Y=4). Given the primary carrier is well protected by current co-existence simulation, it is not necessary to model larger bandwidth per AP as the primary carrier should be enough to reflect the co-existence performance.
Proposal1: It is sufficient to model bandwidth 20MHz per AP/eNB in unlicensed band for co-existence study.
2.2 Victim operator network send UL traffic case
The motivation to model UL traffic in victim operator is to investigate the performance of UL Wi-Fi traffic when coexisting with another Wi-Fi or LAA operator. Compared to the DL-only traffic in victim operator, the main difference is that the UL traffic from Wi-Fi stations introduces more competition to access the channel and the interference situation may be more complicated. By increasing the traffic load and node density, to create a more severe interference situation, the UL traffic performance of the victim operator could be partly reflected by the current simulation assumptions. 
Proposal2: It is not necessary to model additional UL traffic in victim operator network for DL only LAA evaluation. 
2.3 Performance metric of buffer occupancy
There was an email discussion on how to properly reflect the system load given Listen-before-Talk mechanism applied. Our opinion on the new metric of buffer occupancy has been presented in email discussion and it is summarized here in brief. 
It is beneficial to evaluate the coexistence performance under different traffic load conditions/congestion situations.  Buffer occupancy, as defined in [3], can serve the purpose as an output metric.

· buffer occupancy is defined:

· Buffer occupancy of the i-th small cell/UE (Wi-Fi & LAA) = sum of the period of time during which the i-th small cell/UE has data to transmit including retransmissions (i.e., its queue is not empty) / total simulation time

· Average buffer occupancy: buffer occupancy averaged over the all small cells/UEs of the same operator
Our view on how to classify the low/middle/high load is as following:

1. Simulate the Wi-Fi and LAA coexistence performance given a series of offered traffic arriving rate λ, e.g., λ=0.1, 0.2…
2. Observe the output metrics, including UPT, latency and buffer occupancy under different offered traffic λ;

3. Select the low/middle/high buffer occupancy observation point, e.g., 10~30%/40%~60%/70~90%, or others, and classify the corresponding UPT/latency performance under this load. It is noted that the victim Wi-Fi buffer occupancy in Wi-Fi and Wi-Fi coexistence evaluation is used to determine the observation point.
Proposal3: Buffer occupancy can be used as an output metric to reflect the system load and summarize the evaluation results.
2.4 Additional evaluation assumptions and methodologies for ULLAA evaluation
The general simulation assumption and methodology of DL only transmission can be reused for UL LAA evaluation, such as layout, number of carriers, number of nodes and UEs, channel model, traffic model, performance metrics, and so on. It is noted that UL LAA transmission should also require the LBT mechanism and then reuse the LTE design as much as possible.
Proposal4: the simulation assumption and methodology of DL only transmission can be reused to UL LAA evaluation.
Additionally, there are some differences for UL and DL joint transmission. The main difference is that when both the eNB/AP and the UE/station would participate in the channel contention, then the interference and contention environment is more serious and complex than DL only transmission. For simplicity, this situation could be simulated with UL only transmission, because when all the UEs and stations compete for the same resource at the same time, it already creates a serious interference and contention scenario. In addition, if LBT is applied to all the devices in proximity, only one equipment would access the channel and it may not be very different if the equipment is an eNB/AP or a UE/station. Therefore, it is proposed that:
Proposal5: the UL only transmission can be used for UL LAA evaluation
In addition, there are some specific assumptions for UL only transmission. For example:
· The UL resource configuration:  the percentage of subframes for UL only transmission needs to be defined.
· The UL power control: the algorithm of power control may be very different among companies. For simplicity, one fixed value, e.g, maximum power, can be assumed at UE side. But the introduction of serious interference and the impact on the transmission opportunity for other nodes needs consideration. 
Proposal6: the UL specific assumptions need further consideration, such as UL resource configuration and power control. 
3 Conclusion

In this contribution, we discussed the additional simulation assumptions and methodology for both DL and UL coexistence evaluation. Based on the discussion, we have the following proposals: 
Proposal1: It is enough to model bandwidth 20MHz for co-existence LAA-LTE with Wi-Fi.
Proposal2: It is not necessary to model additional UL traffic in victim operator network for DL only LAA evaluation. 
Proposal3: Buffer occupancy can be used as an output metric to reflect the system load and summarize the evaluation results.
Proposal4: the simulation assumption and methodology of DL only transmission can be reused to UL LAA evaluation.
Proposal5: the UL only transmission can be used for UL LAA evaluation
Proposal6: the UL specific assumptions need further consideration, such as UL resource configuration and power control. 
References

[1] Chairman notes, RAN1-79, 2014-11.
[2] R1-145322, Way Forward on LAA Evaluation Assumptions – Layout and Number of Carriers, Nodes and UEs， Ericsson, Qualcomm.
[3] R1-145336, Way Forward on LAA Evaluation Assumptions: Load Factor, Intel, Samsung, Qualcomm, Ericsson.
























































































































