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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#79, evaluation assumptions and methodologies for DL only transmission on unlicensed spectrum are agreed [1][2]. Regarding the UL transmission on the unlicensed spectrum, the related evaluation assumptions and methodologies are still open. In this contribution, we focus on the evaluation assumptions and methodologies corresponding to both DL and UL transmission on the unlicensed spectrum.
Discussion
DL/UL multiplexing modeling
There are two basic options to model the UL transmission and the interaction between DL and UL transmission among different cells or operators.
Option 1: Both operators in the coexistence study implement DL and UL transmission in a single simulation setup;
Option 2: The aggressor operator has both DL and UL transmission, while the victim operator has only DL or UL transmission in a simulation setup.
As to Option 1, the simulation complexity in a single simulation setup is larger. As to Option 2, although simulation complexity within a single setup is reduced, many more cases need to be implemented, such as whether the victim operator is DL or UL, and whether the aggressor/victim is WiFi or LAA. As a result, the overall complexity of Option 2 is still at a relatively high level, so some simplifications are necessary.
Looking at WiFi DL and UL transmission in detail, the fact is that both directions allocate full bandwidth to a single UE for a short period of time. If the interference is from the WiFi transmission, then the aggressor is always a single point no matter whether DL or UL transmission is adopted. The only difference lies in the aggressor’s geographical location. Consequently, Then we could model both the DL and UL transmission of WiFi by DL only transmission with more APs.
Focusing on LAA, there are differences between DL and UL transmission. The DL transmission is from a single eNB to multiple UEs while the UL transmission is from multiple UEs to a single eNB. Consequently, if the interference is from UL transmission, then different frequency resources suffer from different UE’s interference, which may be different due to the UEs’ specific geographical locations. As a contrast, the eNB is the only aggressor when the interference is from DL transmission. So the implementation of both DL and UL transmission in LAA is necessary to model the inter-cell/operator interference.
Considering both the simulation complexity and the characteristics of WiFi and LAA, we propose that WiFi has only DL transmission, and LAA has both DL and UL transmission for the coexistence study.
Proposal 1: For coexistence study, WiFi operator models only DL transmission and LAA operator models both DL and UL transmission.
Interference modeling
Currently for the DL only transmission of the coexistence study, inter-operator asynchronous interference and inter-RAT interference should be modeled according to the evaluation assumptions.
As to the inter-operator asynchronous interference, the key issue is that the interference level may change within a single subframe. How to model this issue needs further study.
As to inter-RAT interference, the frequency and time structure between different RATs may be different. How to model the mutual interference also needs further study.
With introduction of UL transmission on the unlicensed spectrum, DL to UL and UL to DL interference needs to be modeled. In this case, the aggressor on a specific frequency and time resource should be firstly identified, and then the corresponding interference can be obtained. For example, if the LAA UL transmission interferes to the WiFi DL transmission, firstly the transmission power of a LAA UE at a specific RB and channel frequency response from the LAA UE to the WiFi STA is decided based on scheduling at each LAA cell; Secondly all the neighboring LAA cells’ interferences are summed to decide the interference at each RB; Finally the wideband SINR on the WiFi DL transmission can be calculated.
Proposal 2: For DL to UL or UL to DL inter-RAT asynchronous interference modeling, how to deal with the symbol-level interference fluctuation and time/frequency structure difference need further study.
Traffic model and performance metrics
If both DL and UL transmission happen on the unlicensed spectrum, uplink traffic needs to be generated in addition to the existing DL traffic. There are two ways to introduce the uplink traffic:
Option 1: The uplink traffic is generated independently in a periodic way with uplink specific arrival rate. The uplink arrival rate can be set according to the DL arrival rate and the DL/UL ratio;
Option 2: The total traffic is generated firstly periodically with respect to the arrival rate, and then whether the traffic is DL or UL is decided based on the DL/UL ratio. 
Both options can fulfill the introduction of uplink traffic. Considering the fact that Option 1 is a more straight forward way to reuse the existing downlink traffic generation modules, we slightly prefer Option 1. So our proposal is as following:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 3: The uplink traffic is generated in a similar way as downlink traffic independently with the arrival rate set according to the downlink arrival rate and the DL/UL ratio.
With the introduction of uplink traffic, the performance metrics should also reflect the uplink performance. The simplest way is to independently calculate the downlink and uplink UPT and other performance metrics if necessary. So our proposal is as following:
Proposal 4: The performance metrics for downlink and uplink are calculated independently.
Conclusions
In this contribution, we analyzed the evaluation assumptions and methodologies when both DL and UL transmissions are introduced on the unlicensed spectrum and our proposals are as following:
Proposal 1: For coexistence study, WiFi operator models only DL transmission and LAA operator models both DL and UL transmission.
Proposal 2: For DL to UL or UL to DL inter-RAT asynchronous interference modeling, how to deal with the symbol-level interference fluctuation and time/frequency structure difference need further study.
Proposal 3: The uplink traffic is generated in a similar way as downlink traffic independently with the arrival rate set according to the downlink arrival rate and the DL/UL ratio.
Proposal 4: The performance metrics for downlink and uplink are calculated independently.
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