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1. Introduction
In RAN#65 meeting, a new study item on Licensed-Assisted Access using LTE was approved [1]. According to the SID, RAN4 related work includes:
1) Document the relevant requirements and design targets for unlicensed spectrum deployment, in particular: 
· Document the relevant existing regulatory requirements for unlicensed spectrum deployment in the 5GHz bands [RAN4]
· Document considerations of introducing licensed-assisted access to unlicensed spectrum whilst highlighting the continued importance/need for licensed spectrum allocations [RAN4]
· Identify and define design targets for coexistence with other unlicensed spectrum deployments, including fairness with respect to Wi-Fi and other LAA services. This should be captured in terms of relevant fair sharing metrics, e.g., that LAA should not impact Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; these metrics could include throughput, latency, jitter etc. This should also capture in-device coexistence for devices supporting LAA with multiple other-technology radio modems, where it should, e.g., be possible to detect Wi-Fi networks during LAA operation; note that this does not imply concurrent LAA+Wi-Fi reception/transmission. This should also capture co-channel coexistence between different LAA operators and between LAA and other technologies in the same band. [RAN1, RAN4]
2) Assess the feasibility of base station and terminal operation of 5GHz band (based on regulatory limits) in conjunction with relevant licensed frequency bands. [RAN4] 
In this contribution, we provide our preliminary considerations on LAA, including the spectrum issue and co-existence scenarios.
2. Spectrum consideration
5GHz is allocated to RLANs into multiple bands in most regions: 5150-5250MHz, 5250-5350MHz, 5470-5725MHz, 5725-5850MHz. Note that 5350MHz-5470MHz is not open to RLANs around the world. The specific spectrum allocation is slightly different from region to region. In each region, the regulatory requirements are different for each band, e.g. maximum power, spurious emission and so on.  In Table 1, we summarize the maximum power (EIRP) in different regions for each band in 5GHz. 
Table 1: EIRP for different bands in different regions
	Band allocated for RLANs
	Europe
	USA
	Canada
	Brazil
	China
	Japan
	Korea

	5150-5250MHz
	23dBm
Restricted to indoor
	36dBm
	23dBm
	23dBm
Restricted to indoor
	23dBm
Restricted to indoor
	23dBm
	23dBm

	5250-5350MHz
	23dBm
Restricted to indoor
	30dBm
	30dBm
	23dBm
Restricted to indoor
	23dBm
Restricted to indoor
	23dBm
	30dBm

	5470-5725MHz
	30dBm
	30dBm
	30dBm (5470-5660,5665-5725)
	30dBm
	
	30dBm
	30dBm
(5470-5650)

	5725-5850MHz
	
	30dBm
	36dBm
	30dBm
	33dBm
	
	29dBm (5725-5825)



According to Table 1, for each band in 5GHz, the regulatory requirements are different, that means the deployment scenarios should be different among each band. Hence, the feasibility study and co-existence requirements could also be different among them. 
Proposal 1: It is proposed that RAN4 should evaluate co-existence on a per band bias in 5GHz.
For the same band in 5GHz, the regulatory requirements are also different from region to region. In order to study the co-existence feasibility, it is reasonable to evaluate the worst case for each band. So first of all, we need to evaluate all the possibilities and determine the worst cases.
Proposal 2: For each band in 5GHz, it is proposed to evaluate the worst case considering the corresponding regulatory requirements in different regions. (The worst cases scenario and parameters are FFS)
3. Co-existence scenarios
In the study item, LAA is limited to carrier aggregation operation with licensed carrier. Considering the possible deployment scenarios for LAA, RAN1 agreed on two scenarios for co-existence evaluation as shown in Figure 1.
-	Indoor scenario
-	Carrier aggregation between licensed small cell (F2) and unlicensed small cell (F3) without macro cell coverage
-	Outdoor scenario
-	Licensed macro cell (F1), licensed small cell (F2) and unlicensed small cell (F3)
-	Carrier aggregation between licensed small cell (F2) and unlicensed small cell (F3)
[image: ]
Figure 1: LAA co-existence evaluation scenarios
RAN4’s co-existence evaluation could also comply with the above agreed co-existence scenarios in general. However, for each band, scenarios and parameters may slightly change, for example according to Table 1, bands 5150-5250 MHz and 5250-5350 MHz are restricted to indoor deployments in some regions. 
According to the SID, both co-channel and adjacent channel co-existence between different LAA operators and between LAA and Wi-Fi need to be evaluated. Co-existence between different Wi-Fi operators should also be evaluated as the baseline in order to guarantee the fair coexistence with existing Wi-Fi networks, i.e. LAA should not impact Wi-Fi services more than an additional Wi-Fi network on the same carrier, with respect to throughput and latency.
Proposal 3: It is proposed that RAN4 should evaluate both co-channel and adjacent channel co-existence for: LAA+LAA, LAA+Wi-Fi, Wi-Fi+Wi-Fi.
Another design target of LAA system is to design LAA as a single global solution framework allowing compliance with any regional regulatory requirements. Hence, the following functionalities need to be modeled for LAA co-existence evaluation:
-	Listen-before-talk (Clear channel assessment)
The listen-before-talk (LBT) procedure is defined as a mechanism by which an equipment applies a clear channel assessment (CCA) check before using the channel. The CCA utilizes at least energy detection to determine the presence or absence of other signals on a channel in order to determine if a channel is occupied or clear, respectively. European and Japanese regulations mandate the usage of LBT in the unlicensed bands. 
-	Discontinuous transmission on a carrier with limited maximum transmission duration
In unlicensed spectrum, channel availibility cannot always be guaranteed. In addition, certain regions such as Europe and Japan prohibit continuous transmission and impose limits on the maximum duration of a transmission burst in the unlicensed spectrum. The maximum transmission duration is 13ms in Europe regulation and 4ms in Japan.
-	Carrier selection
As there is a large available bandwidth of unlicensed spectrum, carrier selection is required for LAA nodes to select the carriers with low interference and with that achieve good co-existence with other unlicensed spectrum deployments.
Proposal 4: It is proposed to model the functionalities of LBT, discontinuous transmission and carrier selection for LAA co-existence evaluation. Other functionalities are not precluded.
4. Conclusion
In this contribution, we discuss the spectrum issue and co-existence scenarios for LAA. It is proposed that: 
Proposal 1: It is proposed that RAN4 should evaluate co-existence on a per band bias in 5GHz.
Proposal 2: For each band in 5GHz, it is proposed to evaluate the worst case considering the corresponding regulatory requirements in different regions. (The worst cases are FFS)
Proposal 3: It is proposed that RAN4 should evaluate both co-channel and adjacent channel co-existence for: LAA+LAA, LAA+Wi-Fi, Wi-Fi+Wi-Fi.
[bookmark: _GoBack]Proposal 4: It is proposed to model the functionalities of LBT, discontinuous transmission and carrier selection for LAA co-existence evaluation. Other functionalities are not precluded.
5. Reference
[1] RP-141664, Study on Licensed-Assisted Access using LTE, Ericsson, Qualcomm, Huawei, Alcatel-Lucent.
[2] 3GPP TR 36.889.

image1.png
F2: Licensed
carrier

F3: Unlicensed
carrier

Outdoor

F1: Licensed
carrier

i i -

F2: Licensed e
carrier < d> él Small cell
-1 -
1 | Cluster ]~ deal backhaul

_______ :_ ,LCE-Iocated)
N

F3:Unlicensed “ -‘
(\ —" ——=> Small cell

carrier
Cluster |~~~

~~





e s

e [ ——

Spectram consideraton

e s e e




