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1. Introduction & Background
In RAN#65, a new Study Item “Study on Licensed-Assisted Access using LTE” was approved [1], which aims to evaluate LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum. The first RAN1 technical discussion was conducted in RAN1# 78bis, during which the regulation requirements, deployment scenarios, and evaluation methodologies were discussed. 
Although some working assumptions on evaluation methodologies were agreed, there are still many detailed evaluation assumptions are FFS. An e-mail discussion was initiated after the meeting to discuss the remaining points in R1-144494 and R1-144512, by which additional four points were agreed. In this paper, the evaluation assumptions on the remaining points are discussed.
2. Discussion on detailed evaluations Assumptions
2.1. Layout for nodes
Two aspects that need further discussion are: 1) placement of indoor nodes; 2) simulation of unplanned WIFI.
Regarding to the placement of indoor nodes, the following two Alts are provided, which are shown in Fig. 1 and Fig. 2: 

· Alt 1: The small cells are equally spaced in the center of the building for all nodes. 

· Alt 2: The small cells are equally spaced in the center of the building for all nodes belonging to one operator. The distance between two closest nodes from two operators is random.
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Fig.1 Alt 1 for nodes layout 

Fig.2 Alt 2 for nodes layout
In practical deployment of operator, the placement coordination of nodes belonging to the same operator is possible, while the placement coordination of nodes from different operators can hardly be coordinated. Thus the Alt 2 is suggested, so as to reflect the possible interference among nodes from different operators.
With respect to unmanaged WIFI, we suggest to consider some unmanaged WIFI in the simulation, since in the practical deployment, the unmanaged WIFI is inevitable. However, considering the additional simulation burden, we do not have strong opinion on this point. If it is agreed, the detailed simulation assumptions and methodology may need more discussion, so as not to introduce too much simulation burden.
Proposal 1: For Layout for indoor nodes, Alt 2 (random distance between inter-operator nodes) is suggested.
2.2. Carrier number

In the last RAN1 meeting, the following four options are FFS regarding to the carrier number (e.g., value of Y) and nodes number (e.g., value of X):
· Alt. 1: X = Y = 4

· Alt. 2: X = Y = 10

· Alt. 3: X = 4, Y = 1

· Alt. 4: {Alt. 1 or Alt. 2} + Alt. 3
In the realistic operator’s network, the density of deployed nodes is different for indoor and outdoor scenarios. To capture such characteristic, in SCE simulation, the number of nodes in a cluster for indoor and outdoor scenarios are different. Specifically, for indoor scenario, X=2, 4 are considered, which correspond to sparse and dense scenario. Meanwhile, for outdoor scenario, X = 4, 10 are considered to reflect the sparse and dense deploy outdoor scenario. For the evaluation of LAA, we suggest to reuse such separation to reflect the different user distribution in outdoor and indoor scenarios. 
Consider the rich unlicensed spectrum resource, the node density per carrier does not need to be high, thus we suggest X=2 for indoor and X=4 for outdoor. With regards to the carrier number, we suggest to set Y=1 as baseline, since it would be useful to study co-channel co-existence. The performance with value of Y>1 can be optional. Considering the above analysis, the following simulation assumptions is suggested:

· For indoor scenario: X = 2, Y=1 as baseline, X=Y=2 as optional value;

· For outdoor scenario: X = 4, Y=1 as baseline, X=Y=4 as optional value;
Proposal 2: Different values of carrier number (e.g., value of Y)  and node number(e.g., value of X) for indoor and outdoor scenarios are suggested: for indoor scenario, X = 2, Y=1 as baseline, X=Y=2 as optional value; for outdoor scenario, X = 4, Y=1 as baseline, X=Y=4 as optional value.
2.3. Total BS TX power 

Considering that the regulation requirements on BS TX power of different regions are different, it is reasonable to set BS TX power in the simulation as the minimum value among the maximum transmit power requirement of different regions. By checking the regulation requirements summary in [2], the regulatory requirement in China is the most stringent, which is listed as follows:
· 5150-5350 MHz (indoor): EIRP: ≤200mW (23dBm); 

· 5725-5850 MHz (both indoor and outdoor): Transmit Power: ≤500mW and ≤27dBm; EIRP: ≤2W and  ≤33dBm;

· 5470-5725 MHz: have not yet been open for RLAN(is put on hold)

By considering 5dBi antenna gain of eNB, the following values for Tx Power of eNB are suggested by considering the regulation:    

· Indoor: 18dBm for Ptotal per eNB

· Outdoor: 27dBm for Ptotal per eNB
Proposal 3: It is suggested to set BS TX power in the simulation as the minimum value among the maximum transmit power requirement of different regions. By considering 5dBi antenna gain of eNB, the TX power of BS can be set as: 1) Indoor: 18dBm for Ptotal per eNB; 2) Outdoor: 27dBm for Ptotal per eNB.
2.4. UE Bandwidth

A possible UE bandwidth assumption is provided in the proposal on summary of offline discussion [3]: 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. 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 from UE side, it is indeed a privilege of LAA to be able to offload some traffic to licensed band. Nonetheless, from eNB side, the number of UEs that can be served by licensed+unlicensed band is expected to be larger than the number of UEs that can be served by only licensed band. Therefore, if same number of UEs served by LAA and WIFI is assumed, it is not a fair comparison to let the LAA UE be with more bandwidth (licensed + unlicensed band) than WIFI STA (only unlicensed band). For more fair comparison, either let the total bandwidth of LAA UE be the same as WIFI STA when considering same number of UEs for both LAA and WIFI, or jointly consider the number of UEs and UE bandwidth. Considering the above two aspects, we recommend to choose one of the following two options:

a) Option1: Same number of UEs for both LAA and WIFI. For LAA, the PDSCH of UE can only be transmitted on unlicensed carrier;

b) Option2: Number of UEs for LAA is larger than WIFI. For LAA, the PDSCH of UE can be transmitted by both licensed and unlicensed carriers, and the load ratio needs to be clarified in the simulation. 

For Option2, the number of UEs for LAA and WIFI needs further discussion. One possible solution is to consider ratio of number of UEs for LAA and STA of WIFI is the same as the ratio of their bandwidth.
From the operator’s point of view, Option2 is a more reasonable and realistic assumption than Option1. However, more simulation efforts may be needed since more UEs are involved in the simulation of LASS. Considering the simplification of simulation complexity and burden, Opion1 is also acceptable.
Proposal 4: For more fair comparison, either let the total bandwidth of LAA UE be the same as WIFI STA when considering same number of UEs for both LAA and WIFI, or jointly consider the number of UEs and UE bandwidth.
2.5. Network synchronization

The discussion on synchronization includes both intra-operator and inter-operator cases. For intra-operator network, synchronization helps for the coordination of different LAA nodes to occupy the resources on unlicensed band, thus is suggested for simulation. For inter-operator nodes, some solutions for synchronization of inter-operator nodes are discussed and specified in SCE-PHY, which provide opportunity for  inter-operator synchronization. Nonetheless, considering the implementation of the specified solutions depends on different operators, it is reasonable to consider inter-operator asynchronization as baseline for LAA evaluation. 
Even though inter-operator asynchronization can be assumed, how to consider the asynchronization in the simulation needs further discussion and clarification. Specifically, according to our understanding, 3GPP does not have so many experiences on simulation of asynchronized network. For example, in the previous system-level simulation in 3GPP, sync is implicated assumed even for simulation of asynchronized FDD systems, so as to simplify the simulation. 
If asynchronized is required to be simulated in LAA, it is better to firstly provide an agreed simulation methodology of asynchronized simulation, which helps for align the results from different companies. Specifically, for the first step evaluation, companies that have some modeling on asynchronization error can provide the corresponding simulation results, but the detailed modelling method is suggested to be provided and discussed to achieve an agreed simulation methodology. With such agreed methodology, the simulation results can be updated for comparison.
Proposal 5: If asynchronized nodes is required to be simulated in LAA, it is suggested to firstly provide an agreed simulation methodology of asynchronized simulation, which helps for align the results from different companies.
2.6. Traffic model

For the initial simulation, the traffic model used in SCE simulation is recommended: FTP Model 1 as baseline, FTP Model 3 as Alternative. File size with 0.5MB is suggested as baseline. Larger file size, e.g., 2MB, is suggested to be added for evaluation of heavier load case.
Except for the FTP model, new model that describe video type service is suggested to be considered for further evaluation. As explained in [4], based on our analysis of our nowadays network and prediction of the network trend, video type service will occupy a large part of the network traffic. The existing non-full-buffer traffic models such as FTP models and VoIP model can not reveal the network performance truthfully while a lot of users are watching video streaming in the network. A new non-full-buffer traffic model needs to be defined to reflect the behaviour of video type service, where the packets are arrived with a constant interval. Parameters can be adjusted according to video streaming applications.
Proposal 6: For FTP model, FTP Model 1 is suggested as baseline, FTP Model 3 as alternative. File size with 0.5MB is suggested as baseline. Larger file size, e.g., 2MB, is suggested to be added for evaluation of heavier load case.
Proposal 7: New traffic model that describes video type service is suggested to be considered for further evaluation.
2.7. Performance metrics
In the last RAN1 meeting, the UPT and latency are the agreed performance metrics, Necessity of other system metric to help interpreting the performance results is FFS. The UPT and latency can provide the performance from UE perspective, but can not fully reflect the performance from eNB side. Thus we propose to add the served cell throughput that defined in TR 36.814 as another performance metric. 
If the new traffic model for video streaming is adpoted, UPT may be not a feasible metric, because user experience is not degraded as long as the packet is received with a fixed interval. Therefore new performance metric needs to be introduced [4]. 
Considering the satisfaction of the video streaming service users, the throughput or max data rate are not the most important performance indicators, but the fluency of video playback. Therefore, performance may be evaluated in the following two ways:
1) Given a number of users, assess the percentage of data packages that are timely transferred. The timely transmission could be defined as the transmission is finished no later than the next data package’s arrival
2) Given a percentage of data package that can be timely transferred, for example 98%, assess the maximum number of supported users, with which the data packages could be transferred at the given timely transmission percentage.
Proposal 8: Except for UPT and latency, the served cell throughput that defined in TR 36.814 is suggested as another performance metric. New performance metric needs to be defined for video streaming traffic.
3. Conclusion
In this paper, the remaining detailed evaluation assumptions of LAA was discussed, and we propose :
Proposal 1: For Layout for indoor nodes, Alt 2 (random distance between inter-operator nodes) is suggested.
Proposal 2: Different values of carrier number (e.g., value of Y)  and node number(e.g., value of X) for indoor and outdoor scenarios are suggested: for indoor scenario, X = 2, Y=1 as baseline, X=Y=2 as optional value; for outdoor scenario, X = 4, Y=1 as baseline, X=Y=4 as optional value.
Proposal 3: It is suggested to set BS TX power in the simulation as the minimum value among the maximum transmit power requirement of different regions. By considering 5dBi antenna gain of eNB, the TX power of BS can be set as: 1) Indoor: 18dBm for Ptotal per eNB; 2) Outdoor: 27dBm for Ptotal per eNB.
Proposal 4: For more fair comparison, either let the total bandwidth of LAA UE be the same as WIFI STA when considering same number of UEs for both LAA and WIFI, or jointly consider the number of UEs and UE bandwidth.
Proposal 5: If asynchronized nodes is required to be simulated in LAA, it is suggested to firstly provide an agreed simulation methodology of asynchronized simulation, which helps for align the results from different companies.
Proposal 6: For FTP model, FTP Model 1 is suggested as baseline, FTP Model 3 as alternative. File size with 0.5MB is suggested as baseline. Larger file size, e.g., 2MB, is suggested to be added for evaluation of heavier load case.

Proposal 7: New traffic model that describes video type service is suggested to be considered for further evaluation.
Proposal 8: Except for UPT and latency, the served cell throughput that defined in TR 36.814 is suggested as another performance metric. New performance metric needs to be defined for video streaming traffic.
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