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1. Introduction
The RRM measurement has been discussed in RAN1 LAA ad hoc meeting, and the following has been agreed:
Agreements: 
· Consider RRM enhancements, including RSSI measurement and reports 
· FFS: RRM measurement based on a single DRS occasion 
Agreements: 
· Design targets of LAA DRS includes at least 
· LAA DRS should at least support for RRM measurement 
· Detection of DRS from a cell based on a single DRS occasion 
· Feasibility is for further evaluation 
· Transmission burst containing DRS signals should consist of continuous OFDM symbols 
· FFS: How to realize contiguous OFDM symbol transmission 
Agreements: 
· DRS design should allow DRS transmission on an LAA SCell to be subject to LBT 
· Consider the following 2 options for the transmission of DRS within a DMTC window if LBT is applied to DRS 
· Alt1: DRS is transmitted subjected to LBT in fixed subframe(s) within the configured DMTC 
· Alt2: if LBT prevents transmission of DRS in the fixed subframe(s), allow the DRS to be transmitted in different subframe(s) within the configured DMTC if LBT succeeds 
· Modifications to Rel-12 DMTC configuration are FFS 
· Note: this does not preclude the possibility to allow other DRS transmissions outside of the configured DMTC 
In this contribution we continue to discuss the different aspects of RRM measurement.

2. Discussion
One-shot RRM measurement
It has been discussed whether to support RRM measurement based on a single DRS occasion, so called one-shot RRM measurement. In the context of LAA, RRM measurement is used for the purpose of LAA SCell addition/release and activation/deactivation, which is semi-static configured. The semi-static configuration cannot be changed too fast, so it should rely on longer-term average statistics instead of an instantaneous measurement. In this sense, it is not necessary or useful to have the UE report the one-shot RRM measurement. Note that this does not preclude that the UE may make RRM measurement based on each DRS occasion, perform averaging, and then report. In fact, the UE is very likely to do so if detection of DRS can be done within a single DRS occasion.
Proposal 1: The report of the RRM measurement based on a single DRS occasion is not supported.

DRS design
It was recognized that the transmission burst containing DRS signals should consist of continuous OFDM symbols, in order to prevent other nodes from grabbing the channel in any empty OFDM symbols within the transmission burst. There are two alternatives to achieve this:
· Alt 1: reuse the existing DRS pattern, and fill the empty OFDM symbols within the DRS pattern with either regular data transmission or some other signal.
· Note that there may not be a need to define what other signal is transmitted when there is no data transmission. This may be left to the eNB implementation.
· Advantages
· No new DRS pattern
· The existing DRS pattern fits with data transmission, meaning that DRS and data can be transmitted in the same subframe without any modification.
· Disadvantage
· Each DRS occasion is relatively long, and it results in significant amount of resource waste when there is no data transmission to fill all the OFDM symbols within the DRS pattern
· Alt 2: modify the DRS pattern so that DRS itself occupies continuous OFDM symbols. Since the DRS pattern would be modified, we call it unlicensed DRS (U-DRS) to differentiate from Rel-12 DRS.
· Advantage
· Each U-DRS occasion is shorter compared to Alt 1, and it is more efficient in resource utilization.
· Disadvantages
· More specification impact with the modified U-DRS design
· The modified U-DRS pattern would not naturally fit together with data transmission into the same subframe.
Alt 2 provides a more efficient way of using the channel, therefore it is the preferred approach.
Proposal 2: DRS pattern should be modified to occupy continuous non-blank OFDM symbols.
The exact modification should be studied further, also taking into account the design target of DRS detection within a single DRS occasion.

The following two options for DRS transmission within a DMTC window have been agreed:
· Alt1: DRS is transmitted subjected to LBT in fixed subframe(s) within the configured DMTC 
· Alt2: if LBT prevents transmission of DRS in the fixed subframe(s), allow the DRS to be transmitted in different subframe(s) within the configured DMTC if LBT succeeds
However, the current description with subframe-based transmission seems more suitable for the existing DRS pattern without any modification. For the existing DRS pattern, the pattern is well defined in each subframe, and the transmission occurs in one or multiple subframes. This would be true even if LBE instead of FBE is applied as the LBT mechanism. But if DRS is modified, the modified U-DRS could occupy less than a subframe. Considering the possible uncertainty in the starting transmission time resulting from LBT, the modified U-DRS could potentially start anywhere within a subframe. In this case, the descriptions of Alt1 and Alt2 can no longer be applied. But the wording can be revised as follows to reflect the same principle:
· Alt1: U-DRS is transmitted subjected to LBT in fixed subframe(s) location(s) within the configured DMTC 
· Alt2: if LBT prevents transmission of DRS in the fixed subframe(s), allow the U-DRS is transmitted subject to LBT within a certain window to be transmitted in different subframe(s) within the configured DMTC if LBT succeeds
Proposal 3: In case that DRS pattern is modified to U-DRS to occupy less than a full subframe, the following two options should be considered for U-DRS transmission if LBT is applied to U-DRS:
· Alt1: U-DRS is transmitted subjected to LBT in fixed subframe(s) location(s) within the configured DMTC 
· Alt2: if LBT prevents transmission of DRS in the fixed subframe(s), allow the U-DRS is transmitted subject to LBT within a certain window to be transmitted in different subframe(s) within the configured DMTC if LBT succeeds


RSSI measurement and report
RSSI measurement has been proposed as one potential metric to assist the eNB in semi-static channel selection. For the purpose of channel selection, the useful information would be the loading on a channel from other nodes. Certainly the traditional RSSI measurement cannot serve this purpose because it simply measured the received signal strength from all the sources, including the measured eNB. E.g. the RSSI can be high even if the measured eNB is the only node transmitting on that channel but with heavy traffic. This points to the direction of separating RSSI measurement in the “ON” and “OFF” status of the measured eNB. The RSSI during the “ON” duration does not appear to be useful, so we will focus the discussion on the RSSI during the “OFF” duration.
RSSI during the “OFF” duration seems to be an indicator for the loading from other nodes. However, this RSSI measurement can actually be affected by the load of the measured eNB. Suppose that the measured eNB has heavy load and occupies the channel for a significant portion of the time, and leaves very little opportunity for other nodes to access the channel. Even if the traffic load from the other nodes is not high, the RSSI during the “OFF” duration can still be high because the light traffic load is distributed within a short time duration. In this case, RSSI during “OFF” duration would not be able to serve as a good indicator for the loading from other nodes.
Another question for the RSSI report is how the eNB can use it. The eNB itself can already monitor the channel and measure the load on the channel itself. The additional information that a UE-reported RSSI brings is the location-dependent interference level, which is mostly to help with the hidden node issue. For a eNB that serves multiple UEs, the eNB may very likely get different reports (or even conflicting reports) from different UEs, which may or may not help with the decision on channel selection. So the benefit of the RSSI report should be studied further.
Proposal 4: The benefit of RSSI report should be carefully studied.

3. Conclusion
In this contribution, we have discussed RRM measurement for LAA and proposed the following:
Proposal 1: The report of the RRM measurement based on a single DRS occasion is not supported.
Proposal 2: DRS pattern should be modified to occupy continuous non-blank OFDM symbols.
Proposal 3: In case that DRS pattern is modified to U-DRS to occupy less than a full subframe, the following two options should be considered for U-DRS transmission if LBT is applied to U-DRS:
· Alt1: U-DRS is transmitted subjected to LBT in fixed subframe(s) location(s) within the configured DMTC 
· Alt2: if LBT prevents transmission of DRS in the fixed subframe(s), allow the U-DRS is transmitted subject to LBT within a certain window to be transmitted in different subframe(s) within the configured DMTC if LBT succeeds
Proposal 4: The benefit of RSSI report should be carefully studied.
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