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[bookmark: _Ref301342314]Introduction
Substantial progress was made on the Study Item on Licensed-Assisted Access (LAA) [1] in the last RAN1 WG #79 [2]. In this contribution, we discuss evaluation scenarios and assumptions for evaluating the coexistence performance of a LAA system with both DL and UL transmissions in addition to those already agreed in the Technical Report [3].
Discussion on Additional Coexistence Evaluation Assumptions for DL+UL LAA Solutions
FTP Traffic models
For phase 1 coexistence evaluations of DL-only LAA solutions, 10 DL-traffic UEs per unlicensed band carrier per operator are modeled for both Wi-Fi and LAA networks. The Wi-Fi ACK frames sent by the UEs are also modeled. 
For phase 2 coexistence evaluation of DL+UL LAA solutions, 10 additional UL-traffic UEs per unlicensed band carrier per operator are modeled for both Wi-Fi and LAA networks. The Wi-Fi ACK frames sent by the UEs and APs should also be modeled. It is noted that, in the simulator implementation, the DL UE and UL UE may be collocated.
It is further proposed that data traffic for both Wi-Fi and LAA networks is 80% DL and 20% UL [4]. Two possible approaches to the split of traffic loads can be considered:
FTP traffic split option 1
· The same FTP file arrival rate for the DL is applied to the UL.
· The DL file size is reduced to 0.8 × 0.5 MB = 0.4 MB and the UL file size is set to 0.2 × 0.5 MB = 0.1 MB.
FTP traffic split option 2
· The same file size of 0.5 MB is applied to both DL and UL traffic.
· The UL file arrival rate is set to 1/4 of the DL file arrival rate.
In both options, the DL file arrival rate is the single controlling parameter to vary the system load point (as is the case in the DL-only evaluation).

Proposal: For coexistence evaluation of DL+UL LAA solutions, 10 DL-traffic UEs and 10 UL-traffic UEs per unlicensed band carrier per operator are modeled for both Wi-Fi and LAA networks.
Proposal: FTP data traffic for both Wi-Fi and LAA networks is 80% DL and 20% UL and the Wi-Fi ACK frames sent by the UEs and APs should also be modeled. The traffic split between DL and UL should be achieved either by varying the file size or by varying the arrival rate.

Optional VoIP traffic model
Additional VoIP traffic models have been proposed and discussed by companies. This can be an optional traffic scenario for study. The parameters of the optional VoIP traffic should be agreed so that companies that want to study this scenario can have comparable results. 
For the phase 1 DL-only LAA evaluation, it was agreed to add two VoIP UEs per unlicensed band frequency per operator in the Wi-Fi network that is not replaced by LAA. The VoIP is based on G729A with a 100% voice activity in the DL.
For phase 2 coexistence evaluations of DL+UL LAA solutions, the voice activity of the VoIP UEs should be 50% in the DL and 50% in the UL. Note that a single UE should not have both DL and UL voice activities simultaneously. One simple approach to implement this voice activity split is as follows:
VoIP activity split option
· Each VoIP UE is randomly assigned to either DL or UL voice activity for the first half of a load point simulation. The voice activity direction of each UE is reversed for the second half of a load point simulation. 

Proposal: For coexistence evaluation of DL+UL LAA solutions, the voice activity of the optional VoIP UEs is 50% in the DL and 50% in the UL.

Evaluation scenarios
A set of indoor and outdoor scenarios were agreed in RAN1 WG #79 for coexistence evaluation of the DL-only LAA solutions [2]. The scenarios are constructed based on the observation of hundreds of MHz, and more than 500MHz in some regions, of unlicensed 5GHz spectrum available for deploying wireless access systems. The wide spectrum allows operators to assess the traffic load and to partition the load into a suitable number of serving frequencies with an aim to balance the operator CAPEX/OPEX and user experience. Therefore, for an operator deployed high-performance Wi-Fi or LAA network, the number of active UEs per serving frequency is managed at a reasonable level.
The evaluation scenarios for the DL-only coexistence evaluation can be extended to support the coexistence evaluation of DL+UL traffic as follows.
Indoor scenarios for DL+UL LAA solutions
1. Two operators deploy X=4 small cells each in the single-floor building sharing Y=1 unlicensed carrier. 10 DL-traffic UEs and 10 UL-traffic UEs per operator are modeled.
2. Two operators deploy X=4 small cells each in the single-floor building sharing Y=4 unlicensed carriers. 40 DL-traffic UEs and 40 UL-traffic UEs per operator are modeled.
Outdoor scenarios for DL+UL LAA solutions
1. Two operators deploy X=4 small cells each in an outdoor hot-spot cluster sharing Y=1 unlicensed carrier. 10 DL-traffic UEs and 10 UL-traffic UEs per operator are modeled.
2. Two operators deploy X=4 small cells each in an outdoor hot-spot cluster sharing Y=4 unlicensed carriers. 40 DL-traffic UEs and 40 UL-traffic UEs per operator are modeled.
In cases of two Wi-Fi networks, it is observed that the number of nodes contending on the channel increases from 8 to 28 for the proposed scenario 1’s and increases from 2 to 22 for the proposed scenarios 2’s.
For both DL and UL traffic, a UE associated with a Wi-Fi AP is served by a 20MHz unlicensed band carrier. 
For both DL and UL traffic, an operator UE associated with a LAA small cell is served by a 20MHz unlicensed band carrier and a 10MHz licensed band carrier. The licensed band carrier is an additional asset an operator can utilize to enhance coexistence with other technologies in the unlicensed band.

Conclusions
In this contribution, we discuss and provide our views on additional assumptions and scenarios needed for evaluating the coexistence performance of a LAA system with both DL and UL transmissions. We propose:
Proposal: For coexistence evaluation of DL+UL LAA solutions, 10 DL-traffic UEs and 10 UL-traffic UEs per unlicensed band carrier per operator are modeled for both Wi-Fi and LAA networks.
Proposal: FTP data traffic for both Wi-Fi and LAA networks is 80% DL and 20% UL and the Wi-Fi ACK frames sent by the UEs and APs should also be modeled. The traffic split between DL and UL should be achieved either by varying the file size or by varying the arrival rate.
Proposal: For coexistence evaluation of DL+UL LAA solutions, the voice activity of the optional VoIP UEs is 50% in the DL and 50% in the UL.
Proposal: Extend the Indoor scenarios for DL+UL LAA solutions as follows:
1. Two operators deploy X=4 small cells each in the single-floor building sharing Y=1 unlicensed carrier. 10 DL-traffic UEs and 10 UL-traffic UEs per operator are modeled.
2. Two operators deploy X=4 small cells each in the single-floor building sharing Y=4 unlicensed carriers. 40 DL-traffic UEs and 40 UL-traffic UEs per operator are modeled.
Proposal: Extend the Outdoor scenarios for DL+UL LAA solutions as follows:
1. Two operators deploy X=4 small cells each in an outdoor hot-spot cluster sharing Y=1 unlicensed carrier. 10 DL-traffic UEs and 10 UL-traffic UEs per operator are modeled.
2. Two operators deploy X=4 small cells each in an outdoor hot-spot cluster sharing Y=4 unlicensed carriers. 40 DL-traffic UEs and 40 UL-traffic UEs per operator are modeled.
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