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Introduction
As described in [1], ‘Licensed-Assisted Access to Unlicensed Spectrum’ targets the carrier aggregation operation in which one or more low power SCells operate in unlicensed spectrum. LAA deployment scenarios encompass scenarios with and without macro coverage, both outdoor and indoor small cell deployments, and both co-location and non-co-location (with ideal backhaul) between licensed and unlicensed carriers.
According to SID in [2], the study will cover both single and multi-operator scenarios, including the case where multiple operators deploy LTE in the same unlicensed spectrum bands. High priority should be on the completion of the DL only scenario.
In this document, we discuss deployment scenarios captured in the TR [1] and provide our views and proposals.
Deployment scenarios for E-UTRAN supporting LAA
Figure 1 shows four LAA deployment scenarios as agreed by RAN1 in [1], where the number of licensed carriers and the number of unlicensed carriers can be one or more. As long as the unlicensed small cell operates in the context of the carrier aggregation, the backhaul between small cells can be ideal or non-ideal. In scenarios where carrier aggregation is operated within the small cell with carriers in both the licensed and unlicensed bands, the backhaul between macro cell and small cell can be ideal or non-ideal.
[image: image1.png]Scenario 1

-

F1: Licensed
carrier(s] Macro cell
carrier{s)
"~= <=~ ldeal backhaul
J: ______ .\} (_Ngn-co-located)

. ) "—‘ \\'
F3:Unlicensed ,* _# 2 o

Scenario 2

-————
- - = - -

F2: Licensed

carrier(s) S L
\_ ™= ~[Guer -~ Y
Scenario 3
fFl: Licensed \

carrier(s) —/
e Ideal/non-ideal
semmje=ms ST backhaul
F1: Licensed s® ~.
carrier(s) ‘“ Cb Cg small cell

~-__I .
-I ':" Ideal backhaul

- (Co-located)

- - ~ «
camrien(s) So \é- == ‘éf_ == Small cell
\ = =| Cluster |~

F3: Unlicensed

cb Small cell

\

J

carrier{s) -
: I' |deal backhaul
_{ ______ ] _(Co-located)
A 1 e -~
F3: Unlicensed ¢ o é, Small cell
carrien(s) gy T -
\ === Cluster |-=~
Scenario 4
C: Licensed
carrier{s)

F2: Licensed

carrien(s)

ede===ax 4~
F3: Unlicensed

carrien(s)

\_

—— -

\§~~ - = T
= Cluster |

~

Small cell

S~ 1 ! -
== luster |1~
! Cluste \ Ideal backhaul

- {Co-located)

/’—
A Aé;, éSmaucen

~





Figure 1: LAA deployment scenarios [1]

	· 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.


We think that the scenarios agreed in RAN1 show network deployments, so that they do not show how UE should be configured with licensed and unlicensed cells. 

Observation 1: LAA deployment scenarios in TR 36.889 address network deployments while not addressing how UE should be configured with licensed and unlicensed cells.

CA Configurations for UE supporting LAA

Considering LAA deployment scenarios in the TR [1], there would be the following CA configurations from UE perspective when UE is configured with both licensed and unlicensed cells:
· CA configuration 1: licensed macro cell (F1) + unlicensed small cell (F3)
· UE is configured with licensed macro cell (F1) and unlicensed small cell (F3)
· This UE configuration aims to support scenario 1, 3 and 4.

· CA configuration 2: licensed small cell (F1 or F2) + unlicensed small cell (F3)
· UE is configured with licensed small cell (F2) and unlicensed small cell (F3)
· This UE configuration aims to support scenario 2, 3 and 4.

· The licensed small cell is either on a frequency where there is no macro cell coverage (Scenario 2) or on a frequency where there is macro cell coverage (Scenario 3).
· CA configuration 3: licensed macro cell (F1) + licensed small cell (F2) + unlicensed small cell (F3)
· UE is configured with macro cell (F1), licensed small cell (F2) and unlicensed small cell (F3)
· This UE configuration aims to support scenario 4.

In addition, it is clear that PCell always operates in licensed cell for all CA configurations listed above from the SID [2]. If macro cell exists, it seems likely that macro cell on licensed band is configured as PCell. Unlicensed cells are always considered as SCells in carrier aggregation.
Note that we do not think that we should consider CA configuration for aggregation of licensed macro cell (F1), licensed small cell (F1) and unlicensed small cell (F3). This CA configuration seems unrealistic in the UE.
Furthermore, it seems considered in LAA deployment scenario 3 and 4 that licensed macro cell and unlicensed small cell are connected over non-ideal backhaul. However, CA feature cannot support aggregation of licensed macro cell and unlicensed small cell over non-ideal backhaul. Thus, we like to confirm that carrier aggregation over non-ideal backhaul is not considered in the study.

Proposal 1: RAN2 confirms that carrier aggregation over non-ideal backhaul is not considered in the study.
Proposal 2: RAN2 should consider the following CA configurations in the study:
· CA configuration 1: licensed macro PCell (F1) + unlicensed small SCell (F3)
· CA configuration 2: licensed small PCell (F1 or F2) + unlicensed small SCell (F3)
· CA configuration 3: licensed macro PCell (F1) + licensed small SCell (F2) + unlicensed small SCell (F3)
Proposal 3: RAN2 should exclude UE configuration with aggregation of licensed macro cell (F1), licensed small cell (F1) and unlicensed small cell (F3) in the study.
Multiple Uplink Timing

UE with CA configuration 1 in LAA deployment scenario 1 may require maintenance of multiple uplink timing, like CA Deployment Scenario 4 with RRHs in TS 36.300 as shown in figure 2. 
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Figure 2: CA Deployment Scenario 4 with RRHs

Release 11 CA introduced sTAG and random access on SCell to support this CA scenario. If we re-use Release 11 CA enhancement, uplink transmission may need to be supported on unlicensed cell. 

Observation 2: Uplink transmission on unlicensed cell may need to be supported for UE with CA configuration in order to maintain multiple uplink timing in LAA Deployment Scenario 1 (i.e. licensed macro cell + unlicensed small cell).

Note that it was written in the SID [2] that high priority should be on the completion of the DL only scenario. 
Dual Connectivity 
In the TR [1], it seems assumed that scenario 4 covers dual connectivity scenario (see the box above). However, it is written in the SID [2] that dual Connectivity is not included in this SI. Considering incomplete DC work in RAN2 and short period for Release 13, we prefer not to study dual connectivity aspect in Release 13.
Proposal 4: RAN2 confirms that dual connectivity is not included in Release 13 LAA, especially for LAA Deployment Scenario 4.
Conclusion
In conclusion, we provide the following views and proposals on LAA deployment scenarios:
Observation 1: LAA deployment scenarios in TR 36.889 address network deployments while not addressing how UE should be configured with licensed and unlicensed cells.

Observation 2: Uplink transmission on unlicensed cell may need to be supported for UE with CA configuration in order to maintain multiple uplink timing in LAA Deployment Scenario 1 (i.e. licensed macro cell + unlicensed small cell).

Proposal 1: RAN2 confirms that carrier aggregation over non-ideal backhaul is not considered in the study.
Proposal 2: RAN2 should consider the following CA configurations in the study:

· CA configuration 1: licensed macro PCell (F1) + unlicensed small SCell (F3)
· CA configuration 2: licensed small PCell (F1 or F2) + unlicensed small SCell (F3)
· CA configuration 3: licensed macro PCell (F1) + licensed small SCell (F2) + unlicensed small SCell (F3)
Proposal 3: RAN2 should exclude UE configuration with aggregation of licensed macro cell (F1), licensed small cell (F1) and unlicensed small cell (F3) in the study.
Proposal 4: RAN2 confirms that dual connectivity is not included in Release 13 LAA, especially for LAA Deployment Scenario 4.
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