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1 Introduction 
The discussion of Licensed-Assisted Access (LAA) Using LTE study item started in RAN1#78bis. Required functionalities and evaluation scenarios were discussed in the last meeting. However, there are still many open issues on detailed simulation assumptions [1]. An email discussion regarding the detailed simulation assumptions were held, and reached the following agreements:

1. Carrier frequency for indoor scenario in licensed band is 3.5 GHz. (Indoor scenario)
2. In table entry for “UE dropping for each network” in the Outdoor scenario, change “20% UEs are outdoor and 80% UEs are indoor” to “100% of UEs are outdoor”. (Outdoor scenario)
3. Delete table entry for “Backhaul assumptions” in the Indoor scenario. (Indoor scenario)
4. Channel selection (Wi-Fi and LAA) :“Up to each company; should state assumption when reporting results”.

5. Rate control (Wi-Fi): To be decided by each company; should state assumption when reporting results.

6. CCA-ED (LAA): Up to each company; should state assumption when reporting results.
In this contribution, we present our views on the remaining details of coexistence evaluation assumptions for LAA and also provide Taiwan’s regulatory requirements which are not captured in detail in [2] in the appendix section.
2 Discussions
2.1 Indoor and outdoor scenarios assumptions
1. Layout of nodes for indoor scenario:
There are three alternatives in [1]. Alt 1 is the small cells are equally spaced in the center of the building for all nodes. Alt 2 is 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. Alt 3 is the unmanaged Wi-Fi. As an operator deploying a large number of Wi-Fi access points (APs), we prefer Alt 1 which is more close to our practical deployment scenarios. The deployment of Wi-Fi APs usually requires planning, so the APs including other operators’ APs will be taken into account and are separated with a certain distance. Alt 2 will happen only when there is a limitation of the building owner. Alt 3 may happen when there are private APs, but it is not the main scenario from our perspective.
Proposal 1: Alt 1 of layout of nodes is the baseline assumption for indoor scenario.
2. Carrier number:

Currently, most of the Wi-Fi devices in Taiwan can support frequency range between 5.735-5.815GHz. The number of carriers can be used is 4 for 20MHz bandwidth channel (i.e. CH149, CH153, CH157, and CH161). Thus we support the value Y is 4. As for the number of small cells per operator, we think X=4 is also a valid value. The intention of suggesting Y=1 by some companies is to evaluate the worst case in which there is no clean channel to use. However, from our experiences, the channel setting is usually well-planned and the APs will be separated by an appropriate distance. It is very unlikely to have many APs sharing only a single channel in practice. By setting X=4 and Y=1, the interference level is unrealistically exaggerated.
Proposal 2: Alt 1: X=Y=4 is the baseline assumption of carrier number.

3. Total BS/UE TX power:
The total TX power of BS and UE is the regulatory issue. To ensure the simulations can reflect the global regulations, several TX powers may be required. The TX power in Taiwan, Europe, and the U.S. is related to different frequency range. The maximum TX power requirement is usually lower for indoor usage only band like in Europe and Taiwan. As shown in Table 1 in the appendix, the frequency range between 5.25-5.35GHz in Taiwan is for indoor use only. The TX power is limited to 17dBm in this frequency range. Considering there is no TX power requirements lower than this value for indoor scenario, we propose to use TX power=17dBm for indoor scenario. As for the outdoor scenario, the required lowest TX power considering global regulations is 18dBm per carrier. However, considering it’s an outdoor scenario, a higher value like 24dBm can also be considered.
Proposal 3: TX power=17dBm is used for indoor scenario, and TX power=18dBm or 24dBm is used for outdoor scenario.

4. UE bandwidth:
Current assumption in [1]  assumes an LAA UE that has both licensed and unlicensed coverage is served by both carriers under LTE carrier aggregation (CA) with a total bandwidth of 30MHz (10MHz for licensed and 20MHz for unlicensed). The assumption seems reasonable to us. However, different scheduling methods may result in very different simulation results due to different percentage of traffic offloading. We think a common scheduling algorithm is required for the simulation results to be converged.
Proposal 4: An LAA UE can use both the licensed band (10MHz) and unlicensed band (20MHz) under LTE CA. A common scheduling algorithm should be specified to have converged simulation results.
2.2 Additional Wi-Fi and LAA system evaluation assumptions
1. Antenna configurations:
The legacy dual-band Wi-Fi APs in our network have four antennas. Two antennas are for 2.4GHz band and the other two are for 5GHz band. 2Tx2Rx antenna configuration is a common setting for DL transmission. Thus we prefer antenna configuration 2Tx2Rx in DL for Wi-Fi. As for LAA, the baseline antenna configuration of LTE system is 2Tx2Rx. Thus we propose the same antenna configuration for LAA.
Proposal 5: 2Tx2Rx in DL for both Wi-Fi and LAA system.

2. RTS/CTS:
The RTS/CTS functionality is an optional mechanism and configurable for a Wi-Fi AP. The trigger of RTS/CTS is typically determined by ‘‘RTS threshold’’. If the packet size is larger than the RTS threshold, RTS/CTS will be used. In practice, the default value of RTS threshold in the Wi-Fi AP is 2346byte, which is the maximum 802.11 frame size. Thus the RTS/CTS mechanism is usually turned off if users do not try to configure the RTS threshold. However, with the frame aggregation feature in 802.11n and 802.11ac, the A-MPDU size can easily exceed the default RTS threshold value. If we want to simulate the frame aggregation feature in Wi-Fi (a common feature in Wi-Fi AP), RTS/CTS mechanism should be modelled. Another protection mechanism which is very common in Wi-Fi AP is ‘‘CTS-to-self’’. Different from legacy CTS, the destination address of CTS-to-self is the transmitter itself. Since the AP is usually in the middle of the users, it makes sense for AP to use CTS-to-self instead of RTS/CTS to avoid unnecessary overhead. Both RTS threshold=2346byte and CTS-to-self are common default settings for Wi-Fi APs in our network in practice.
Proposal 6: RTS/CTS and CTS-to-self mechanisms are modelled.
3 Conclusion

In this contribution, we discuss the remaining details of coexistence evaluation assumptions for LAA and have the following proposals.
Proposal 1: Alt 1 of layout of nodes is the baseline assumption for indoor scenario.
Proposal 2: Alt 1: X=Y=4 is the baseline assumption of carrier number.
Proposal 3: TX power=17dBm is used for indoor scenario, and TX power=18dBm or 24dBm is used for outdoor scenario.
Proposal 4: An LAA UE can use both the licensed band (10MHz) and unlicensed band (20MHz) under LTE CA. A common scheduling algorithm should be specified to have converged simulation results.

Proposal 5: 2Tx2Rx in DL for both Wi-Fi and LAA system.
Proposal 6: RTS/CTS and CTS-to-self mechanisms are modelled.
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Appendix
The use of unlicensed 5 GHz spectrum is governed by NCC in Taiwan [3]. We summarize the relevant rules for 5GHz unlicensed spectrum usage in the following tables.
Table 1 Transmit power requirements for 5GHz band in Taiwan
	Frequency Range (GHz)
	
	5.25-5.35 *1)
	5.47-5.60 and 5.65-5.725 
	5.725-5.825
	

	Peak transmit power < min(a, b) (dBm) *2)
	a
	17
	24
	30 *3)
	

	
	b
	4+10logB
	11+10logB
	17+10logB
	B is the 26-dB emission bandwidth in MHz

	Peak PSD (dBm/MHz)
	
	4
	11
	17
	Resolution bandwidth 1 MHz

	Out of band emission
	Frequency Support (GHz)
	Outside 5.25 – 5.35
	Outside 5.47-5.725
	Outside 5.725-5.825
	

	
	EIRP (dBm/MHz)
	-27
	-27
	-17 within 5.715-5.725GHz and 5.825-5.835GHz;

-27 outside
	Resolution bandwidth 1 MHz

	Transmit Power Control
	
	N/A
	TPC to 6 dB below a mean EIRP of 30 dBm. No TPC for mean EIRP < 27 dBm
	N/A
	

	DFS
	
	N/A
	Required
	N/A
	

	
	Notes:
1) Frequency range 5.25-5.35GHz is for indoor use only.
2) The peak transmit power limit is based on the use of antennas with directional gains that do not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the peak transmit power and peak PSD from the intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
3) Fixed point-to-point devices are allowed use antennas of directional gain less than 23dBi without reducing the peak transmit power and peak PSD for frequency range 5.725-5.825GHz.


Table 2 DFS requirements for 5.470-5.725GHz band in Taiwan
	
	Levels
	Comments

	DFS Detection Threshold (dBm)
	-64 for EIRP between 200mW and 1W
	The detection threshold is based on 0dBi antenna gain and the average power within 1ms

	
	-62 for EIRP < 200mW
	

	Channel availability check time
	> 60 seconds
	Master mode

	Channel move time
	<10 seconds
	Master and slave mode

After detection of radar signal:

· at most 200ms for legacy communication
· manage and control signals can be transmitted in the remaining time

	Non-occupancy time
	>30 minutes
	After radar detection in either channel availability check or in-service monitoring


