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Introduction
RAN1 initiated the study item phase for Licensed-Assisted Access (LAA) [1] in RAN1#78bis. We talked there about the simulation assumptions to model this system and about the functionalities that should be studied for compliance with regulatory requirements.
Most of the discussion focused on the simulation assumptions for LAA [2], but consensus could not be reached in many topics. Below some we show some of the agreements that could be achieved:
 (
Agreements:
Traffic model
FTP model 3
FFS: 
file sizes
Load varied using arrival rate
FTP model 1
FFS: 
file sizes
Load varied with number of users
VoIP and video modeling
FFS: How to u
s
e
 FTP model 3
 
or 1 
to approximate VoIP 
and video
FFS: 
Uni
-directional or Bi-directional (i.e., both DL and UL)
FFS: 
Necessity of mixed traffic models
FFS: Necessity of f
ull buffer 
FFS: Priority among multiple traffic models
)
 (
Agreements:
N
ode density per 
operator
X nodes per operator per indoor/outdoor cluster
Y 20 MHz carrier frequencies available in unlicensed band
Nodes (
eNB/AP
)
 and UE use o
ne of the Y carrier frequencies
 for transmission
FFS: Use of more than single carriers of eNB/AP and UE is not precluded
One 10 MHz carrier frequency in licensed band
Suggested options
 (FFS: Down selection among following options)
:
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
)
LAA simulation assumptions
1.1. Traffic model
It was agreed in RAN1#78bis to use the traffic models FTP model 3 and FTP model 1.
We believe that FTP model 3 is appropriate for the geometry of the system, and can be configured with small packets (up to 0.5 MBs) to account for the existence of VoIP or video traffic in addition to data traffic.
Proposal 1:
· FTP model 3 with packets of size up to 0.5 MBs should be mandatory for the traffic model for evaluation.
· FTP model 1 is left as optional for some cases.
1.2. Carrier number
The most interesting use case scenario for LAA (and WiFi) is the multi-carrier case, in which a number of nodes (X) shares a number of bands (Y) for access to the medium. As many other companies, we consider that, in order to evaluate the co-existence of one system (WiFi or LAA) with another (WiFi or LAA), the use of X = 4 nodes per operator sharing Y = 4 bands is a reasonable approach that can suitably model real life operations. 
In the single-carrier case we tend to agree with Docomo (X=2), but we don't oppose to having X=4 if it's shown that reducing the number of nodes results in non-reliable simulations. 
Proposal 2:
· Co-existence is evaluated in the multicarrier case (X = 4, Y = 4) and the single carrier case (X = 2, Y = 1).
1.3. UE bandwidth
We expect LAA to make full use of the carrier aggregation functionality to access one or more 20 MHz channels in the unlicensed band. In a real scenario multiple channels could be used by an LAA cell to provide larger bandwidth at a given time or for allowing a "continuous" transmission stream (even if it's in different carriers).
In a similar way, a WiFi APs are capable of using multiple 20 MHz channels for larger bandwidth transmissions with 802.11n (up to 40 MHz) and 802.11ac (up to 80 MHz). 
As the interest of this study is to ensure fair sharing of the channel by both technologies we think that the evaluation should be constrained to the use of one 20 MHz channel per node (either LAA or WiFi). Ensuring fair co-existence in this worst-case scenario would also ensure fairness in a real case with more dynamic bandwidths.
Furthermore, considering that the proposed bandwidth for the evaluation is 4 channels, in our view the case in which WiFi nodes occupy 80 MHz is very similar to the single carrier scenario, with the simplifications that WiFi doesn't shrink its channel to 40 or 20 MHz (which is, again, a worst case scenario). Due to this we consider that this is a redundant evaluation that can be extrapolated from the single carrier case.
Another matter is whether the licensed band is considered for throughput in the LAA cells or not. In our view the use of this band is more realistic, and not considering it may result in some high priority transmissions yielding a higher latency than they would in a real world scenario, in which they could be transmitted through the licensed band. As WiFi is only compared to WiFi we see no problem implementing this usage.
Proposal 3:
· 20 MHz channels are used for both LAA and WiFi nodes.
· The licensed band is also taken into account in LAA systems.
1.4. Number of UEs
[bookmark: _GoBack]We think it's realistic to assume that a managed network is put in place as an answer to a certain demand. Having a fixed number of UEs in an area with a variable number of nodes doesn't seem to be realistic, as it could easily lead to either under-served or over-served networks. Fixing the number of UEs according to the available unlicensed channels is not really a better solution, leading to the same issues. 
A more realistic approach in our view is to consider the number of UEs in relation to the number of nodes of each operator. We already have the SCE evaluation methodologies with FTP model 3, and it is similar to agreed LAA simulation assumptions. We should reuse what we have, as for timely evaluation the simulation work should be reduced as much as possible. The indoor scenario is defined based on the SCE 3 (dense) scenario. Therefore, we prefer to fix the number of UEs to 10 per node per operator. For the outdoor scenario, we prefer the number of UEs to be determined per macro geographical area (60 per macro geographical area per operator). As for the FTP model 1, since the number of UEs is not fixed, the number of UEs does not need to be defined.
Proposal 4:
· When we apply FTP model 3 for the evaluation,
· 10 UEs are dropped per node per operator for the indoor scenario.
· 60 UEs are dropped per macro geographical area per operator for the outdoor scenario
1.5. Performance metric
We have already defined the UPT (User Perceived Throughput) as the metric for throughput comparison and latency evaluation. However, we are concerned that other parameters that are part of the performance evaluation may need to be updated to reflect the new circumstances found in the unlicensed band. Particularly, the resource utilization parameter, which is used to determine the offered traffic of a small cell in Rel-12, is defined as the ratio of the number of RBs per cell used for traffic to the total number of available RBs per cell over a given observation time. 
However, WiFi does not use frequency-domain scheduling, and therefore we should focus on time-domain resource utilization (occupancy). This kind of metric should be the reference point for this scenario.
Therefore the modified resource utilization for LAA-WiFi co-existence should be defined as follows:
· RULAA = Toccupancy / Tobservation
· Toccupancy = time a cell/AP occupies the channel and doesn't allow others to transmit (during observation time)
· Tobservation = total observation time per cell/AP
Note that the resource utilization definition is based on the resources used by traffic, but a measure of the "channel occupancy" should include any time that other nodes are precluded from transmitting, such as the RTS/CTS mechanism in WiFi or any kind of reservation time that may be introduced in LAA in order to reserve the carrier in advance of the next subframe boundary.
Proposal 5:
· A modified resource utilization for LAA-WiFi co-existence should be defined as the metric for the reference point as follows:
· RULAA = Toccupancy / Tobservation
· Toccupancy = time a cell/AP occupies the channel and doesn't allow others to transmit (during observation time)
· Tobservation = total observation time per cell/AP 
1.6. Antenna configuration
Although the previous generation of WiFi devices seemed to have prevalently one Rx antenna the new devices that are being introduced to the market are already packed with two. This trend should be taken into account for more realistic simulations (i.e. we prefer to assume 2 Rx antennas). 
Proposal 6:
· UEs are configured with 2 Rx antennas each for both LAA and WiFi systems.
1.7. MCS and LDPC
While the utilization of 256QAM or LDPC as described in the 802.11 specification is very important to achieve high throughput, we don't see the effect they may have on the co-existence evaluation. If we are comparing the throughput of a WiFi network under the presence of another WiFi network with the throughput that would be achieved if instead it was under the presence of an LAA network, the absolute values of that throughput are not providing meaningful information at all.
Proposal 7:
· Neither 256QAM nor LDPC are implemented for WiFi systems in this study item.
1.8. MAC coordination
We don't see the need to consider priority between different traffic models at the current stage, at least until we decide under which conditions and for how long does LAA take the channel. As WiFi deals with priority by adjusting the range of the contention window, an LAA system with mechanisms to limit its channel usage under contention is not likely to cause problems to it.
Proposal 8:
· Basic mechanism without different priority streams is adopted as a working assumption for the co-existence evaluation in this study item.
· This should be revisited only after we have decided more details on LAA's listen-before-talk mechanism.
Conclusion
We provided our views on some of the simulation assumptions topics that remain undecided. 
Proposal 1:
· FTP model 3 with packets of size up to 0.5 MBs should be mandatory for the traffic model for evaluation.
· FTP model 1 is left as optional for some cases.
 Proposal 2:
· Co-existence is evaluated in the multicarrier case (X = 4, Y = 4) and the single carrier case (X = 2, Y = 1).
 Proposal 3:
· 20 MHz channels are used for both LAA and WiFi nodes.
· The licensed band is also taken into account in LAA systems.
 Proposal 4:
· When we apply FTP model 3 for the evaluation,
· 10 UEs are dropped per node per operator for the indoor scenario.
· 60 UEs are dropped per macro geographical area per operator for the outdoor scenario
 Proposal 5:
· A modified resource utilization for LAA-WiFi co-existence should be defined as the metric for the reference point as follows:
· RULAA = Toccupancy / Tobservation
· Toccupancy = time a cell/AP occupies the channel and doesn't allow others to transmit (during observation time)
· Tobservation = total observation time per cell/AP 
 Proposal 6:
· UEs are configured with 2 Rx antennas each for both LAA and WiFi systems.
 Proposal 7:
· Neither 256QAM nor LDPC are implemented for WiFi systems in this study item.
 Proposal 8:
· Basic mechanism without different priority streams is adopted as a working assumption for the co-existence evaluation in this study item.
· This should be revisited only after we have decided more details on LAA's listen-before-talk mechanism.
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