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1. Introduction
In TR36.889, carrier selection is specified as one of the functionalities required for LAA:
As there is a large available bandwidth of unlicensed spectrum, carrier selection is required for LAA nodes to select the carriers with low interference and with that achieve good co-existence with other unlicensed spectrum deployments.
The following agreements regarding RRM measurement are made in RAN#82:
· For the UE reporting RSSI measurement in the unlicensed carrier, the timing where the UE may perform RSSI measurement should be indicated to the UE
· FFS: RSSI is measured from all OFDM symbols of the measurement period where the UE performs RSSI measurement 
· The RSSI measurement timing configuration may be independently configured from the DMTC
· Note that RSSI is different from the existing RSSI
· FFS averaging granularity
· FFS additional RSSI measurement gap
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Considering a large bandwidth in unlicensed band, to identify the interference level of carriers and select the carriers with low interference is important to achieve good-coexistence. RSSI measurement reported from UE can identify the interference level, but it is recommended that UE should measure the RSSI when its serving eNB is not holding channel. The reason to avoid measuring RSSI when the eNB is holding channel is that during the period, the received power is mostly from the desired signal, which is irrelevant to the interference level. For example, considering the case shown in Figure 2-1(a), when serving eNB A is holding channel, the interference sources B and C are back off due to LBT mechanism. UE only receives power from A. However, we want RSSI reflect the received power from interference sources B and C, as shown in Figure 2-1(b). Thus, with the avoidance of measuring RSSI when the eNB is holding channel, the RSSI can reflect the interference level more accurately. We would like to propose:
Proposal 1. It is recommended to support RSSI measurement when the serving eNB is not holding channel.


Figure 2-1. The problem of RSSI measurement when eNB is holding channel   
To avoid measuring RSSI when its serving eNB is holding channel, we consider the following two cases:
1. RSSI measurement on serving carrier:
On serving carrier, UE should avoid serving eNB’s DRS and data transmission when measuring RSSI. To avoid the serving eNB’s DRS transmission period, since DRS only appears in DMTC, one solution is to configure the RSSI measurement timing to avoid the measuring period overlaps with DMTC. However, when it comes to data transmission, it is hard to configure RSSI timing to avoid any overlap with data transmission period. This is because eNB does not know the exact time of data transmission due to LBT mechanism. There are some other solutions to this problem: 
Alt 1: UE stops measuring RSSI when its serving eNB is transmitting, as shown in Figure 2-2. Since UE always needs to detect serving eNB’s signals, it costs no extra effort for UE.


Figure 2-2. UE stops measuring RSSI when its serving eNB is transmitting

Alt 2: UE measures RSSI from all OFDM symbols of the measurement period, and eNB decides whether to use the RSSI report or not. Because eNB knows the RSSI measurement timing and the timing it holds the channel, eNB can judge if the RSSI contains the signals from serving eNB or not. One simple way to get the information of interference level is to drop the RSSI report if the RSSI contains the signals from serving eNB and average the other RSSI report. Note that this method may require UE to feedback instantaneous RSSI on each RSSI measurement timing, not the average RSSI over a relative long period.
2. RSSI measurement on non-serving carrier:
On non-serving carrier, serving eNB would configure DRS transmission. We can adopt the above two methods to prevent RSSI containing DRS signals from serving eNB. In addition, as stated above, eNB can configure the RSSI measurement timing to avoid the measuring period overlap with DMTC.
Considering above, we would like to propose:
Proposal 2. 
For RSSI measurement on serving carrier, two options can be considered:
· Alt 1: UE stops measuring RSSI when its serving eNB is transmitting.
· Alt 2: UE measures RSSI from all OFDM symbols of the measurement period, and eNB decides whether to use the RSSI report or not.
For RSSI measurement on non-serving carrier, one additional option can be considered:
· Alt 3: RSSI measurement timing avoids any overlap with DMTC.
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3. [bookmark: _Ref129681832]Conclusion
In this contribution, we discuss on RRM measurement for LAA carrier selection. We have the following proposals:
Proposal 1. It is recommended to support RSSI measurement when the serving eNB is not holding channel.
Proposal 2. 
For RSSI measurement on serving carrier, two options can be considered:
· Alt 1: UE stops measuring RSSI when its serving eNB is transmitting.
· Alt 2: UE measures RSSI from all OFDM symbols of the measurement period, and eNB decides whether to use the RSSI report or not.
For RSSI measurement on non-serving carrier, one additional option can be considered:
· Alt 3: The RSSI measurement timing is configured to avoid overlap with DMTC.
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