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1 Introduction
In RAN#68 meeting, a new work item on Licensed-Assisted Access to Unlicensed Spectrum was approved [1] and the following functionalities will be specified:
· Channel access framework including clear channel assessment (RAN1, RAN2, RAN4)
· Discontinuous transmission with limited maximum transmission duration (RAN1, RAN4)

· UE support for carrier selection (RAN1, RAN2)
· UE support for RRM measurements including cell identification (RAN1, RAN2, RAN4)
· AGC, coarse and fine time and frequency synchronization (RAN1, RAN4)
· Channel-State Information (CSI) measurement, including channel and interference (RAN1, RAN4)
In the LAA ad-hoc meeting, the following agreement has been reached on RRM measurement:

Agreements:
· Consider RRM enhancements, including RSSI measurement and reports
In this contribution, we discuss RSSI measurement and reporting in LAA.
2 Discussion

In the current LTE RRM measurement framework, RSSI is measured by the UE to calculate RSRQ but UE doesn’t report RSSI directly to the network. For LAA, RSSI can be used to reflect the carrier load and interference which can be used for carrier selection and scheduling by the LAA eNB. In addition, RSSI measurement doesn’t rely on the presence of reference signals (e.g. DRS) thus there will be more chances for the LAA UEs to perform RSSI measurement than to perform RSRQ measurement due to the LBT before LAA eNB’s transmission.
According to the purpose of RSSI measurement, different kinds of RSSI measurement can be defined.

Averaged RSSI:  Average RSSI is measured in a relative long measurement time window. Averaged RSSI can reflect the long-term load of an unlicensed carrier and can be used for the functionality of carrier selection.
Probability of RSSI above a threshold: The probability of RSSI above a pre-configured threshold (e.g. the CCA threshold) in a relative long measurement time window. Compared with average RSSI, it further provides more information on interference characteristics of an unlicensed carrier and reflects the usability of the channel if LAA transmission. This measurement can be used together with average RSSI by the network for the functionality of carrier selection. Both average RSSI and probability of RSSI above a threshold can be configured and reported by RRC measurement procedures. 
Instantaneous RSSI:  Instantaneous RSSI is measured in a short time window and can be used to reflect the short-term interference of a LAA carrier. By UE’s instantaneous RSSI measurement report, the potential hidden nodes can be identified, and the LAA eNB can use this information for scheduling decisions. The difference between instantaneous RSSI and CSI reporting is that RSSI measurement does not require a CSI-RS transmitted from the eNB. Instantaneous RSSI can be triggered dynamically such as PDCCH or MAC CE and reported via PUSCH. 
Based on the above discussion, we have the following proposal:
Proposal 1:  It is beneficial to introduce RSSI measurement and reporting for the purpose of carrier selection and interference measurement. Three kinds of RSSI measurement can be considered: 

· Average RSSI 

· Probability of RSSI above a threshold ( e.g. CCA threshold) 

· Instantaneous RSSI 

3 Conclusions

In this contribution, we discuss RSSI measurement and reporting in LAA with the following proposal.
Proposal 1:  It is beneficial to introduce RSSI measurement and reporting for the purpose of carrier selection and interference measurement. Three kinds of RSSI measurement can be considered: 

· Average RSSI 

· Probability of RSSI above a threshold ( e.g. CCA threshold) 

· Instantaneous RSSI 

4 References

[1]. RP-151045, “New Work Item on Licensed-Assisted Access to Unlicensed Spectrum”, Ericsson, Huawei, Qualcomm, Alcatel-Lucent, RAN#68



























































































PAGE  

