



3GPP TSG RAN WG1 Meeting #78bis 	R1-144081
[bookmark: OLE_LINK2]Ljubljana, Slovenia, 6th – 10th October 2014

Title: 	High Level Discussion on the Potential Solutions for Licensed-Assisted Access Using LTE
Source: 	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Agenda Item:	7.3.2.3
Document for: 	Discussion/Decision
1. Introduction
In RAN#65, a new study item on licensed-assisted access (LAA) using LTE on unlicensed spectrum [1] has been approved. This feasibility study will evaluate LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum. Here the unlicensed carrier(s) operate as secondary cell(s) with carrier aggregation configuration, where the primary cell operates in licensed spectrum.
In our companion contributions, we have identified the regulatory requirements that are relevant to physical layer design [2] and presented our view on the required functionalities and design targets [3]. In this contribution, we provide high level discussion on the potential solutions that can support the required functionalities and satisfy the design targets. For more detailed discussion, please refer to our companion contributions [4][5][6].

2. Discussion
In this contribution we focus on DL-only LAA operation because it has been identified as higher priority. The LAA design would need to provide a mechanism to satisfy the regulatory requirements in different regions, and also ensure fair coexistence with existing systems in unlicensed spectrum (such as Wi-Fi) and among different LAA operators.
In the unlicensed spectrum, there are multiple 20MHz channels available. The best approach to avoid the interference between different systems is to avoid co-channel operations, i.e., using different channels. Therefore, a good channel selection algorithm is essential. This can be done using a generic mechanism such as energy detection for interference measurement. In addition, since Wi-Fi and other LAA systems (when deployed) will be the main interference sources, it would make sense to have some considerations tailored specifically for these two systems. In [4], we have provided detailed discussion on the channel selection mechanism. Note that channel selection should be continuously/periodically re-evaluated in order to adapt to possible changes in the interference environment.

Once a channel is selected, the LAA eNB would opportunistically use the unlicensed channel when it is free.
· Since it is assumed that the primary cell operates in licensed spectrum, the PUCCH UCI feedback (including HARQ-ACK and CSI feedback), which is always transmitted on PCell, can be reliably delivered. In addition, since we are considering DL-only operation, any UL transmission has to occur in licensed carriers.
· The DL control signaling, i.e., (E)PDCCH, could be either sent together with PDSCH transmission on the unlicensed spectrum, or sent on the licensed carrier using cross-carrier scheduling. Generally speaking, (E)PDCCH on a licensed carrier is more reliable, and (E)PDCCH needs more reliability than PDSCH because PDSCH can rely on combining of multiple HARQ transmissions while (E)PDCCH cannot. On the other hand, if listen-before-talk is performed before the transmission, there is a high probability that the channel is clean during the transmission. So it may be feasible to use it for (E)PDCCH as well. But this certainly needs further investigation.
· The PCell in licensed spectrum can also ensure the reliability of higher layer control messages such as RRC signaling.
In this sense, the best way to utilize the LAA unlicensed carrier is to use it for opportunistic DL user plane data transmissions. All the control signalling is delivered over the licensed carrier(s), with the possible exception of (E)PDCCH.

Regarding how to support opportunistic DL user plane data transmissions, the two most important considerations are listen-before-talk (LBT) requirements and fair coexistence. Our detailed considerations on LBT have been provided in [5]. This would require a mechanism to support a fast on/off operation (on the order of a few ms), with the on and off duration satisfying the regulatory requirements.
For fair coexistence, LBT can be considered a way to enforce fairness. However, performance evaluations would be needed to understand if such a mechanism can provide sufficient fairness.

In addition, the hidden node issue is discussed in [6]. It explains why hidden nodes could be a more severe issue for LAA, and potential solutions are discussed.

3. Conclusions
In this contribution, we have summarized at a high level the potential solutions for LAA, including channel selection, LBT and hidden node issues. More detail can be found in [4][5][6].
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