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1. Introduction

Licensed Assisted Access (LAA) using LTE was approved in RAN #65 as a new study item for rel-13[1]. In RAN1 #78bis, several contributions [2-6] address the issue of RRM measurement (i.e. RSRP/RSRQ) and synchronization for LAA. In this contribution, we provide some options for handling this issue.
2. Discussion
In LTE rel-8 to rel-11, dense periodic RS like PSS/SSS/CRS are transmitted for RRM measurement and synchronization. In rel-12 small cell enhancement, DRS is introduced for the same purpose regardless of the small cell ON/OFF state. DRS is transmitted far sparsely compared to legacy periodic RS. For example, one DRS occasion may have period longer than 40ms. In LAA, due to regulatory requirement in some regions, LBT may be applied and the maximum channel occupation time can be restricted. Therefore, legacy dense periodic RS is no longer feasible for RRM measurement and synchronization in LAA. To save some spec effort, rel-12 DRS can be considered as the baseline.
Proposal 1: Rel-12 DRS can be considered as the baseline for measurement and synchronization in LAA-LTE.
Although having longer period, a DRS occasion may consist of up to 5 consecutive subframes which can exceed the maximum channel occupation time (e.g. 4ms) in some regions. On the other hand, long DRS duration leads to more interference to co-existed network which already occupies the channel. A simple approach is to limit the maximum duration of the DRS occasion in LAA. However, limiting the maximum duration can affect the measurement performance. Also, the DRS density in a single subframe may still result in non-ignorable interference. It is obvious that rel-12 DRS cannot be directly reused for LAA.
Observation: Considering its duration and density, rel-12 DRS cannot be directly reused for LAA.
For RRM measurement and synchronization in LAA, two options can be considered and studied as follows. Both options need some assistance from PCell/licensed carriers.
1. Aperiodic DRS and an indication on PCell/licensed carrier to indicate its presence
2. Periodic DRS and an indication on PCell/licensed carrier to indicate its absence
For the first option, a UE can expect an aperiodic DRS occasion in unlicensed carrier if an indication of its presence is detected on PCell. In other words, UE may monitor dynamic signaling from PCell to determine whether there is a DRS occasion (or a DMTC) in the unlicensed carriers. With this option, eNB can choose to transmit DRS occasion based on the instantaneous situation, e.g., when the channel is clear to access. Flexibility of avoiding interference to other networks which occupy the channel can be provided. However, the measurement performance is directly related to how frequently the aperiodic DRS is transmitted. As a result, it may be better to work as a complementary scheme for enhancing measurement performance.
To achieve a static measurement performance, the second option can be considered. It is recalled that in rel-12 small cell enhancement a UE can be configured with a DRS measurement timing configuration (DMTC) per frequency and the signaling of the DMTC includes DMTC periodicity and offset. A UE can expect to detect DRS in DMTC. Similar behavior can be reused in LAA-LTE, while an additional indication on PCell can indicate whether the UE can expect to detect DRS in the configured DMTC or not. With this option, periodic DRS occasion can guarantee the measurement performance. When some periodic DRS occasions result in high interference to other networks, eNB can dynamically turn it off.
In both options, the indication is carrier-specific. A reasonable approach is to transmit it in the common search space of PDCCH of PCell. The signaling overhead can be quite high since the number of decoding candidates in common search space is limited. To reduce the overhead, the indication of different unlicensed carriers can be grouped into a bitmap and transmitted in a common DCI together. A possible approach is to use similar method for eIMTA, i.e., using DCI format 1C with an additional specific RNTI for LAA.
Proposal 2: Two options are proposed for RRM measurement and synchronization for LAA: 1. Aperiodic DRS and an indication on licensed carrier to indicate its presence. 2. Periodic DRS and an indication on licensed carrier to indicate its absence.
3. Conclusion

In this contribution, we discuss RRM measurement and synchronization for LAA-LTE and have the following proposals and observation:
Proposal 1: Rel-12 DRS can be considered as the baseline for measurement and synchronization in LAA-LTE.

Observation: Considering its duration and density, rel-12 DRS cannot be directly reused for LAA.
Proposal 2: Two options are proposed for RRM measurement and synchronization for LAA: 1. Aperiodic DRS and an indication on licensed carrier to indicate its presence. 2. Periodic DRS and an indication on licensed carrier to indicate its absence.
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