Page 1

3GPP TSG-RAN WG1 #78bis
R1-143776
Ljubljana, Slovenia, 6th – 10th October 2014
Source: 
Intel Corporation 
Title:                     
Potential design options for LAA using LTE
Agenda item:
    7.3.2.3
Document for:
Discussion and Decision
1 Introduction
A new study item on LTE enhancements for licensed assisted access to unlicensed spectrum has been approved [1]. The objective of the study item is to define the evaluation methodology, relevant regulatory requirements, design targets for coexistence with other unlicensed spectrum deployments, as well as to identify and evaluate physical layer options and enhancements to LTE. 

· Identify and evaluate physical layer options and enhancements to LTE to meet the requirements and targets for unlicensed spectrum deployments identified in the previous bullet, including consideration of the methods to address the co-existence aspects on unlicensed bands with other LTE operators and other typical use of the band

In this contribution, we will provide our views on the potential physical layer design options and enhancements required for licensed assisted access for LTE.
2 Discussion 
The unlicensed spectrum may be shared by more than one LTE operator, as well as other unlicensed spectrum deployments including WiFi. To deploy LAA in this spectrum, efficient sharing and contention mechanisms are required. Inclusion of coexistence mechanism while using unlicensed medium is a regulatory requirement in some regions of the world. In order to meet different regulatory requirements across-geo, it is essential that a single global LTE LAA solution to be adopted. The LAA solution should operate as a “good neighbor” in the unlicensed spectrum, and support fair coexistence between LTE and other technologies. Further study on co-existence will be required.  
Proposal 1: A single global LTE LAA solution that meets regulatory requirement across-geo should be adopted.
Proposal 2: LAA should operate as a “good neighbor” in LAA spectrum. Mechanisms to support fair coexistence between LTE and other technologies should be studied.
The primary carrier operating in the licensed band can be either FDD or TDD. For initial stage of the study item, the study for DL transmission on unlicensed carrier should be prioritized to UL transmission. 
Proposal 3: For initial stage of the study item, the study for DL transmission on unlicensed carrier should be prioritized to UL transmission.

Due to shared use of the unlicensed spectrum among multiple LAA operator, as well as WiFi, the robustness requirements (i.e. timing constraint, bit error rate etc.) for various LTE control signals may not satisfied. While additional mechanisms to enhance reliable transmission over the unlicensed spectrum can be studied, at the initial stage of the study item, the control signaling transmission can be assumed to be transmitted using licensed primary cell when possible. To this end, we propose to use the licensed UL for HARQ ACK/NACK transmission as well as for channel feedback transmission. The scheduling of DL transmission on unlicensed LAA carrier should be performed using cross-carrier scheduling from licensed PCell. For the same operator,  synchronizations among PCell and LAA supplemental carriers can be assumed to be in accordance with the current CA requirements (i.e. frame timing and SFN are aligned across cells that can be aggregated) [2]. 

Proposal 4:

· HARQ ACK/NACK for DL transmission on LAA unlicensed carrier, as well as CQI feedback for unlicensed carrier should be transmitted using licensed uplink.

· Cross-carrier scheduling from licensed PCell should be used for scheduling on DL LTE LAA.

Proposal 5: Frame timing and SFN are aligned across licensed PCell and unlicensed LAA carrier according to current CA requirements.

In addition to DL data transmission, additional unlicensed cell discovery signal (UCDS) transmission over unlicensed LAA carrier may be necessary for cell-identification, time-frequency synchronization and RRM measurement purposes. Mechanisms to transmit these UCDS should be studied.

Proposal 6: RAN1 should study mechanisms to transmit different unlicensed cell discovery signal (UCDS).
To be a good citizen of a shared spectrum, co-existence among LAA operators as well as other deployments should be studied. Co-existence will eventually lead to the mutual benefits for all radio access networks using the spectrum. In order to ensure that LAA eNB transmission over unlicensed carrier does not affect other ongoing transmission, medium sensing based co-existence mechanisms, including channel selection, LBT (Listen Before Talk) etc. should be studied and developed.  Various LBT mechanisms exist and two types of LBT operation are discussed below:

a. Energy detection based method: Here, LAA transmitter will measure the energy of the other signals presented in the medium. If the signal energy exceeds a certain threshold, LAA transmitter will refrain from transmission.

b. Signal Decoding based method: LAA transmitter can receive and decode the signal present in the medium. For example, LAA eNB can decode the WiFi transmission preamble or RTS-CTS message and attain information regarding the transmission duration.

In LAA, both mechanisms should be considered and evaluated during the RAN1 study phase.
Proposal 7: RAN1 should study and evaluate different channel sensing based co-existence mechanisms such as channel selection and LBT. 

3 Conclusions
In this contribution, we discussed our view on various design options for LTE LAA. Based on the discussion, we propose the following:

Proposal 1: A single global LTE LAA solution that meets regulatory requirement across-geo should be adopted.

Proposal 2: LAA should operate as a “good neighbor” in LAA spectrum. Mechanisms to support fair coexistence between LTE and other technologies should be studied.
Proposal 3: For initial stage of the study item, the study for DL transmission on unlicensed carrier should be prioritized to UL transmission.

Proposal 4:

· HARQ ACK/NACK for DL transmission on LAA unlicensed carrier, as well as CQI feedback for unlicensed carrier should be transmitted using licensed uplink.

· Cross-carrier scheduling from licensed PCell should be used for scheduling on DL LTE LAA.

Proposal 5: Frame timing and SFN are aligned across licensed PCell and unlicensed LAA carrier according to current CA requirements.

Proposal 6: RAN1 should study mechanisms to transmit different unlicensed cell discovery signal (UCDS).
Proposal 7: RAN1 should study and evaluate different channel sensing based co-existence mechanisms such as channel selection and LBT. 
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