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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. According to [1], the possible scenarios for LAA-LTE deployments should focus on LTE Carrier Aggregation configurations and architecture where one or more low power Scell(s) (ie. based on regulatory power limits) operates in unlicensed spectrum and is either DL-only or contains UL and DL, and where the PCell operates in licensed spectrum and can be either LTE FDD or LTE TDD. 
Since all operators have equal rights to deploy LTE in unlicensed spectrum, the study should cover both single operator and multi-operator scenarios, including the case where multiple operators deploy LTE in the same unlicensed spectrum band and same carrier. In the meantime, the coexistence with other unlicensed spectrum deployments, including fairness with respect to WiFi and other LAA services should be considered, which means this SI also capture co-channel coexistence between different LAA-LTE operators and between LAA-LTE and other technologies in the same band.
This contribution shares ours views on the deployment scenarios for licensed-Assistant Access using LTE. 
2. Potential Deployment Scenarios for LAA
The deployment scenarios for LAA-LTE are considered from the following aspects:
· With and without site-planning

· Outdoor and indoor

· Coexistence with other technologies
2.1. With and without site-planning
All operators have the same priority to deploy LAA in unlicensed spectrum as an effective complement to licensed spectrum. Hence, there may exist small cell eNBs of different operators. Severe co-channel interference may be caused since nodes of different operators are generally deployed without planning. Two scenarios can be considered:
1) Where LAA is deployed by one operator with site-planning (Figure 1)
2) Where LAA is deployed by different operators without site-planning between operators, with site-planning within operators. (Figure 2)
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Figure1.
LAA-LTE deployed by one operator with site-planning
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Figure2.
LAA-LTE deployed by multi-operator without site-planning

Proposal 1: Both single operator and multi-operator deployment scenarios should be considered in LAA-LTE studies.
2.2. Outdoor and indoor

Currently, 60% voice traffic and 70% data traffic are happened indoor. LAA-LTE plays a more important role for off-loading the indoor data traffic. Therefore, outdoor hotspot and indoor scenarios should have the same priority.
Proposal 2: Both outdoor hotspot and indoor scenarios should be considered in LAA-LTE studies.
2.3. Coexistence with other technologies

Unlicensed spectrum is widely used by lots of technologies, for example, WiFi is widely deployed in 5GHz. LAA-LTE should coexist with other technologies friendly and fairly in unlicensed spectrum. Two scenarios can be considered:
1) LAA-LTE and WiFi are deployed by different operators without site-planning (Figure 3).
2) LAA-LTE and WiFi are deployed by one operator with site-planning (Figure 4).
a) It is generally assumed that once WiFi is deployed in certain area to off-load data traffic by operator A, the operator A will not deploy LAA-LTE in the same area. However, the main drawback of WiFi is its poor performance when the system becomes congested due to its contention-based access scheme and coexistence requirements in unlicensed spectrum deployment. In addition, the spectral efficiency of WiFi is significantly lower than that of LTE. In some scenarios where data traffic demand is enormous, LAA-LTE may be deployed as a complement for WiFi to help addressing the traffic explosion.
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Figure3.
Coexistence between LAA-LTE and WiFi deployed by multi-operator without site-planning
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Figure3.
Coexistence between LAA-LTE and WiFi deployed by single operator with site-planning

Proposal 3: Coexistence between LAA-LTE and WiFi deployed by different operators should have priority over coexistence between LAA-LTE and WiFi deployed by single operator.
2.4. Reference scenarios

To evaluate the performance gain brought by deploying LAA-LTE in unlicensed spectrum, reference scenarios where only WiFi is deployed in unlicensed spectrum are needed as baseline. Corresponding to the LAA-LTE deployment scenarios mentioned before, four reference scenarios can be considered [2]:
1) R1 (Multiple operators): only WiFi deployed outdoor without inter-operator site-planning, with intra-operator site-planning 
2) R2 (Multiple operators): only WiFi deployed indoor without inter-operator site-planning, with intra-operator site-planning 
3) R3 (Single operator): only WiFi deployed outdoor with intra-operator site-planning 
4) R4 (Single operator): only WiFi deployed indoor with intra-operator site-planning 
The corresponding LAA-LTE deployment scenarios are captured as follows,
	Deployment scenarios for LAA-LTE 

	Scenario
	operator number 
	site-planning     
	operator A 
	operator B 
	indoor
/outdoor
	scenario priority 
	reference scenario

	A1
	multiple operator 
	inter-operator: without site-planning
intra-operator: exist site-planning
	only LAA-LTE
	only WiFi
	outdoor
	Low
	R1

	A2
	
	
	
	
	indoor
	High
	R2

	B1
	
	
	only LAA-LTE
	only LAA-LTE
	outdoor
	High
	R1

	B2
	
	
	
	
	indoor
	High
	R2

	C1
	single operator 
	intra-operator: exist site-planning
	both LAA-LTE and WiFi
	N/A
	outdoor
	Low
	R3

	C2
	
	
	
	
	indoor
	Low
	R4

	D1
	
	
	only LAA-LTE
	N/A
	outdoor
	High
	R3

	D2
	
	
	
	
	indoor
	High
	R4


	Reference scenario

	Scenario
	operator number 
	site-planning     
	operator A 
	operator B 
	indoor/outdoor

	R1
	multiple operator 
	inter-operator: without site-planning
intra-operator: with site-planning
	only WiFi
	only WiFi
	outdoor

	R2
	
	
	
	
	indoor

	R3
	single operator 
	intra-operator: exist site-planning
	only WiFi
	N/A
	outdoor

	R4
	
	
	
	
	indoor


3. Conclusion
In this contribution, we clarify potential LAA-LTE scenarios in terms of the following deployment aspects:

1) With/without site-planning
2) Outdoor/indoor
3) Co-existing between WiFi /LAA-LTE
Our proposals are as follows:

Proposal 1: Both single operator and multi-operator deployment scenarios should be considered in LAA-LTE studies.
Proposal 2: Both outdoor hotspot and indoor scenarios should be considered in LAA-LTE studies.
Proposal 3: Coexistence between LAA-LTE and WiFi deployed by different operators should have priority over coexistence between LAA-LTE and WiFi deployed by single operator.

To summarize our proposals in this contribution, the potential deployment scenarios we proposed are listed in Table1:
Proposal 4: Scenario A2, B1, B2, D1 and D2 have priority over scenario A1, C1 and C2.
Table 1: Potential LAA-LTE Deployment Scenarios
	Deployment scenarios for LAA-LTE 

	Scenario
	operator number 
	site-planning     
	operator A 
	operator B 
	indoor
/outdoor
	scenario priority 
	reference scenario

	A1
	multiple operator 
	inter-operator: without site-planning
intra-operator: exist site-planning
	only LAA-LTE
	only WiFi
	outdoor
	Low
	R1

	A2
	
	
	
	
	indoor
	High
	R2

	B1
	
	
	only LAA-LTE
	only LAA-LTE
	outdoor
	High
	R1

	B2
	
	
	
	
	indoor
	High
	R2

	C1
	single operator 
	intra-operator: exist site-planning
	both LAA-LTE and WiFi
	N/A
	outdoor
	Low
	R3

	C2
	
	
	
	
	indoor
	Low
	R4

	D1
	
	
	only LAA-LTE
	N/A
	outdoor
	High
	R3

	D2
	
	
	
	
	indoor
	High
	R4


	Reference scenario

	Scenario
	operator number 
	site-planning     
	operator A 
	operator B 
	indoor/outdoor

	R1
	multiple operator 
	inter-operator: without site-planning
intra-operator: with site-planning
	only WiFi
	only WiFi
	outdoor

	R2
	
	
	
	
	indoor

	R3
	single operator 
	intra-operator: exist site-planning
	only WiFi
	N/A
	outdoor

	R4
	
	
	
	
	indoor
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