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1 Introduction

The Rel-13 study item “Study on Licensed-Assisted Access using LTE” (LAA) was approved in RAN#65. According to SID [1], RAN2 should finish corresponding works in three meetings, i.e. from RAN2#89 to RAN2#90 and focus on:

Identify the need of and, if necessary, evaluate needed enhancements to the LTE RAN protocols to support deployment in unlicensed spectrum for the scenarios and requirements described above [RAN2]
In order for RAN2 to finish the corresponding works in time, in this paper we give further analysis on RAN2 work scope and potential work plan. 
2 Work scope
The following deployment scenarios have been agreed [3]:
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· Scenario 1

· Carrier aggregation between licensed macro cell (F1) and unlicensed small cell (F3)

· Scenario 2

· Carrier aggregation between licensed small cell (F2) and unlicensed small cell (F3) without macro cell coverage

· Scenario 3

· Licensed macro cell and small cell (F1), with carrier aggregation between licensed small cell (F1) and unlicensed small cell (F3)
· Scenario 4

· 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)

· If there is ideal backhaul between macro cell and small cell, there can be carrier aggregation between macro cell (F1), licensed small cell (F2) and unlicensed small cell (F3)

· If dual connectivity is enabled, there can be dual connectivity between macro cell and small cell.

In all these target use cases, small cells on unlicensed carriers are operated only as SCell through carrier aggregation with a cell (macro or small cell) on a licensed carrier.
Proposal 1: RAN2 studies should be based on the agreed deployment scenarios. More specifically, LAA system should be supported in the context of carrier aggregation, in which PCell is operated on licensed carrier.
In order to accomplish “a single global solution framework” with “effective and fair coexistence” among systems on unlicensed carriers, [3] identifies the following functionalities as required in supporting LAA system:
· Listen-before-talk (Clear channel assessment);
· Discontinuous transmission on a carrier with limited maximum transmission duration;
· Dynamic frequency selection for radar avoidance in certain bands/regions;
· Carrier selection; and
· Transmit Power Control.
[2] further clarifies that legacy specifications and/or implementations can already support
· Transmit Power Control as per regulatory requirement;
· Dynamic frequency selection for radar avoidance at eNB in certain bands/regions.

Though it is still FFS if the DFS for radar avoidance is needed to be supported in the UE, it should be low priority, according to the objective of “High priority should be on the completion of the DL only scenario” [1].
In addition, [2] identifies more measurement related functionalities on the unlicensed carrier:
· RRM measurement including cell identification

· AGC setting

· Coarse synchronization

· Fine frequency/time estimation for at least demodulation

· CSI measurement, including channel and interference

where Rel-12 DRS can be the starting point for at least RRM measurement including cell identification.
In general, the studies in RAN2 should not duplicate the works done in other WGs. Instead, we should focus on the areas in RAN2’s expertise, i.e., “Identify the need of and, if necessary, evaluate needed enhancements to the LTE RAN protocols” [1]. For example, the detailed requirements for Listen-before-talk and discontinuous transmission should be discussed in RAN1/RAN4. Hence, RAN2 can start identifying the need of, and if necessary, evaluating the enhancement to the LTE RAN protocols (mainly MAC and RRC) for the following aspects:
· Listen-before-talk (Clear channel assessment);
· RRM measurement including cell identification, and CSI measurement;

· Discontinuous transmission on a carrier with limited maximum transmission duration; and
· Carrier selection; and
· Any other topic that potential RAN protocol enhancements may be required.
Proposal 2: RAN2 studies mostly comprise the identifying and evaluating the required RAN protocol enhancements (mainly in MAC and RRC) for the following major aspects:
· Listen-before-talk (Clear channel assessment);
· RRM measurement including cell identification, and CSI measurement;

· Discontinuous transmission on a carrier with limited maximum transmission duration; and
· Carrier selection; and
· Any other topic that potential RAN protocol enhancements may be required.
· Further Details on Work Scope Proposals
In order to use RAN2 time more efficiently, and to maintain good coordination with RAN1/4, the following proposals provide some further details on RAN2 work scope.
Proposal 3: Given that “High priority should be on the completion of the DL only scenario”, RAN2 focuses first on the issues required to be addressed in DL only scenarios. 
Proposal 4: RAN2 proceeds the studies on the issues in the Table 1, as follows:
· RAN2 should discuss the issues in GREEN even without RAN1/4 input;
· RAN2 may discuss the issues in YELLOW even without RAN1/4 input; and

· RAN2 should down-prioritize the issues in GREY until good progresses are made in RAN1/4.
Table 1: Topics are under RAN2 scope
	Topics
	Remarks

	HARQ
	In analysis, it is assumed that transmission opportunity may be not always available due to LBT. 

	Activation/deactivation
	Can discuss whether activation/deactivation should be impacted by discontinuous transmission;

	DRX
	Can discuss whether DRX should be impacted by discontinuous transmission due to LBT, e.g. separate or common DRX between licensed and unlicensed component carriers?

	IDC 
	Focuses on how to support WLAN scanning;

	Avoid particular service in LAA cell
	Focus on DL, UL shall wait for RAN1 input;

	Measurement
	RAN1/4 input is needed; RAN2 can design new measurement event/report if RAN1/4 agree to introduce new design of measurement signal and/or procedure.

	LBT design
	RAN1 should discuss LBT operating mechanism. RAN2 may discuss the modelling of LBT between L1/L2.

	UL related discussion(UL HARQ, Random Access Procedure, MAC UL procedure/signalling, etc.)
	Down prioritised in RAN2, until studies for DL are complete.

	RLM on LAA cell
	Wait for RAN1 input; it depends on RAN1 RS design and how CQI is used in scheduling, etc;

	Hidden node
	Wait for RAN1 input;

	System information and  paging
	For instance, SI/paging, etc, can be discussed in RAN2;

	PCI collision
	Wait for RAN1 input


Proposal 5: In the study phase, RAN2 don’t need to work on the issues in the Table 2.
Table 2: topics are out of RAN2 Scope
	Item
	Remarks

	Support of DC scenario
	Out of scope;

	Support of CoMP, Intra-Freq
	Out of scope;

	User preference on LAA
	Out of scope;

	UE assisted fair access 
	For instance, report SSID, etc. RAN1 scope, not to be discussed in RAN2; 

	ASN.1 related impact
	Out of Scope, stage 3 discussions;

	Reference signal design/transmission for measurement/discovery
	Out of Scope, should be discussed in RAN1;

	Cross Scheduling
	Mainly RAN1 issue.


3 Work Plan
Based on the analysis of work scope in RAN2, LAA studies may proceed in the followings:
RAN2#89: 
· Identifying and analysing the need of RAN protocol enhancements for the major issues to support LAA system. 

RAN2#89bis: 
· Evaluating the required enhancements to RAN protocols to support LAA system;
RAN2#90: 
· Concluding the feasibility and the required enhancements to RAN protocols to support LAA system.
Given that the TR 36.889 is maintained by RAN1, in which there is no section specifically assigned to RAN2, RAN2 can use LS to inform RAN1 (and RAN4) our progresses and agreements, and to capture study outcome in the TR 36.889.
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