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1. Introduction
At the previous meeting, RAN2 reached a following agreement for Downlink data transmission and reception of LAA [1]

	Agreements
1
RRM measurements (e.g. RSRP/RSRQ) on LAA cell can be used to configure, activate, de-configure LAA cell (as for SCells on licensed carriers)


In addition to use RRM measurements for CA operation, there is a use case that RRM measurement results on LAA cell can be used by eNB when operating channel selection. In this contribution, we discuss RRM measurement on LAA cell with taking this use case into account.

2. Discussion
Channel selection is one of the most important features for LAA operation. In order to achieve fair coexistence with other unlicensed spectrum deployments, the eNB should be able to select a channel which has the least amount of interference among the available multiple carriers. We understand the LAA channel selection algorithm is an implementation issue however, it can be assumed the algorithms are based on some sort of long term carrier sensing and energy detection by LAA cell. As a consequence, eNB may select the lowest interfered channel at the center of the LAA cell.
In addition with LAA cell’s carrier sensing and energy detection, it should be considered if the candidate channel’s measurement results from UEs located near LAA cell are useful. Even though LAA cell is using the lowest interfered channel at the center of LAA cell and transmits DL traffic to UE using that channel, UE may not receive that DL traffic due to communication between invisible nodes at LAA cell. Therefore, it should be much better eNB select the lowest interfered channel among LAA cell’s potential coverage. We believe this “dual-sensing” based operating channel selection will be an advantage of LTE system than the other radio communication system for providing reliable communication. This mechanism is more effective if LAA support UL transmission. Therefore, we propose RAN2 designs RRM measurement procedures for eNB to allow the use of measurement results for channel selection.

Proposal 1:
RAN2 should design RRM measurement procedures to allow the eNB to use measurement results for channel selection.

Channel selection is triggered when eNB change LAA cell’s operating channel as well as when the eNB adds or starts to use new LAA cells. If eNB detects an available channel or there is a better channel than the currently used unlicensed channel, the new channel should be used as soon as possible. From this point of view, the UE should measure and report unlicensed channels as much as possible. However, since the unlicensed spectrum is very broad and contains many carriers it’s too much burden for the UE to measure and report all unlicensed carriers. For limiting the number of channels which the UE measures, the eNB should configure measurement objects. We note that the eNB may configure the UE with multiple carrier frequencies in the unlicensed band for RRM measurements e.g., depending on UE capability. Details are FFS.
If RRM measurement on LAA cell is used for operating carrier selection, the LAA cell may not have started to transmit cell reference signal on the target channel when the RRM measurement is configured to the UE. On the other hand, if the LAA cell is already operating on the target carrier and eNB just wants to check whether the specific UE is within the LAA cell’s coverage (i.e., RRM measurements on configured LAA cells), the existing RRM measurements could be used since the LAA cell is expected to transmit cell reference signalling. For the former case (LAA cell not transmitting reference signal yet), it’s assumed the RSRP (and RSRQ) measurement results are not useful and not expected from the UE. Therefore, the eNB should inform the UE the type of measurement results that should be requested in the RRM measurement configuration.

As our initial consideration, for measuring LAA cell’s synchronization signal and/or reference signal (e.g., LAA DRS), DMTC configuration of a LAA cell is configured if RSRP (and RSRQ) measurement is required. Therefore if DMTC configuration for a LAA cell is configured, the UE should report the LAA cell’s RSRP (and RSRQ) measurement results. Otherwise, the UE should understand that RSRP (and RSRQ) measurement results are not required.

Proposal 2: 
eNB should configure the UE with measurement objects regardless of the cell status of the LAA cell.
Proposal 3:
If DMTC configuration for a LAA cell is not configured, the UE should understand that RSRP (and RSRQ) measurement results are not required.

We show an example of operating channel selection in Figure 1. 
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Fig1. An example of operating channel selection

It’s assumed that both the eNB and the UE can measure the candidate channel for channel selection. If either the eNB or the UE detects the interference level of the channel to be higher than a threshold, it can be assumed that channel is occupied. The UE has to report back to the eNB if the interference is higher than the threshold. In this case, RRM measurements on LAA cell can be used to determine the energy detected at the UE. To determine the energy detected at the UE, RSSI measurement on LAA cell should be introduced. In our understanding, the exact use or definition of RSSI measurements are still under discussion in RAN1, but the details such as trigger type, configurations in general of RSSI would be handled by RAN2 in advance. Therefore, we discuss the above issues based on the following procedure.

If Proposal 1 is agreed and RRM measurement on LAA cell is used for operating carrier selection, at least event trigger based RSSI measurement reporting should be supported i.e., RSSI measurement result exceeds a configured threshold. It is FFS if periodic RSSI measurement reporting needs to be supported.  
Also, RAN1 considered various LAA deployment scenarios as described in [2] and reproduced below. If LAA cells are deployed as scenario 1 and the UE report only LAA cell’s RSSI measurement result, the measurement results are of little use to the eNB. If the UE reports RSSI measurements to the PCell, there’s no way for the PCell would know whether the location of the measured RSSI value is within coverage of one of its small cells (LAA cells) to be configured and activated. Therefore, RAN2 should study how the eNB detects the UE’s location associated with the reported RSSI measurement result on the unlicensed band. One of the simplest approach is for the UE to always report simultaneously the RSSI measurement result of the unlicensed band i.e., 5GHz along with RF fingerprint of licensed band e.g., 2GHz. Note that if the LAA cell transmits reference signals on the measurement target channel the UE should report the measured subframe information and RSRP (and RSRQ) with RSSI. It is FFS if any assistance information should be reported to allow the eNB to estimate UE’s location in this case as well.
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Fig2. LAA deployment scenarios
Proposal 4: 
At least event trigger based RRM measurement reporting should be supported for RRM measurement on LAA cell. 
Proposal 5: 
If proposal 3 is agreed, RAN2 should consider how the eNB determines the UE’s location associated with the reported RRM measurement result on the unlicensed band.
3. Conclusion 
In this contribution, we discuss RRM measurement on LAA cell with taking operation channel selection use case into account. We have following proposals.
Proposal 1:
RAN2 should design RRM measurement procedures to allow the eNB to use measurement results for channel selection.

Proposal 2: 
eNB should configure the UE with measurement objects regardless of the cell status of the LAA cell.
Proposal 3:
If DMTC configuration for a LAA cell is not configured, the UE should understand that RSRP (and RSRQ) measurement results are not required.

Proposal 4: 
At least event trigger based RRM measurement reporting should be supported for RRM measurement on LAA cell. 
Proposal 5: 
If proposal 3 is agreed, RAN2 should consider how the eNB determines the UE’s location associated with the reported RRM measurement result on the unlicensed band.
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