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1
Introduction
RAN#68 approved the new LAA WI [1], which contains the specification of UE support for carrier selection and RRM measurements. When talking about measurements for the UE, two different types of measurements have been discussed so far in 3GPP:

· LAA RSRP/RSRQ measurements

· UE reporting RSSI measurements on unlicensed carriers

We discuss the remaining open questions on both types in this contribution.
2
LAA RSRP/RSRQ measurement
There has been good progress during RAN1#82bis [3] in terms of DRS design as well as assumptions on constant power being important for LAA RSRP/RSRQ measurements for RRM purposes.  The important related decisions are included here for reference:

Agreements:
· The signals comprising the LAA DRS are the same as symbols 0-11 of the Rel-12 DRS for FDD (LAA assumes normal CP)

· DRS occasion duration is 12 symbols

· NZP-CSI-RS of the Rel-12 DRS can be transmitted in symbols #9 and #10, if configured
Agreements:
· UE may assume that the transmission power for CRS and CSI-RS in the DRS is constant for RRM measurements regardless of the subframe in which the DRS is transmitted within the DMTC

Working assumption:
· UE may assume that the CRS and CSI-RS transmission has a constant power in each subframe of DL transmission burst, and the UE should not assume that the CRS and CSI-RS transmission power is the same across transmission bursts

· FFS: Whether there is any problem with AGC

· FFS: Whether there is an issue with CSI measurements due to potential mismatch in UE’s measured subframe and eNB’s understanding of the measured subframe

· FFS: How the UE identifies whether subframes belong to the same transmission burst

· Note: The following options and other potential options for such identification are not precluded.

· Such identification is left up to UE implementation.

· Such identification is provided via assistance from the eNB.

Looking at these agreements and the working assumption, constant power of the reference signals used for RSRP measurements can only be guaranteed for subframes containing the DRS itself. For other subframes the power of CRS and/or CSI-RS might not be the same as in DRS subframes. Therefore, in the spirit of the agreement on constant power for CRS and CSI-RS for DRS, we think the UE measurements for RSRP and RSRQ shall be restricted to LAA DRS occasions only:

Proposal #1: LAA RSRP/RSRQ measurements shall be limited to the measured cell DRS occasions.
The existing RSSI definition used for RSRQ measurement according to 36.214 (i.e. for licensed bands) can be based on the same OFDM symbols where CRS is transmitted or alternatively using all the OFDM symbols in the measured subframe (without subframe restrictions, within the DMTC for Rel. 12 SCE on/off, or within configured subframe subsets for eICIC operation). The same two baseline options (all symbols vs. CRS symbols only) can be considered also for the RSRQ definition of LAA. But as in contrast to licensed band operation the number of available measurement occasions is reduced and using all the OFDM symbols of the DRS for measuring RSSI might lead to better RSRQ accuracy in the end. Restricting to measured OFDM symbols to the DRS occasion only will guarantee that the own cell is transmitting subject to LBT and therefore the RSSI will reflect the interference situation in case of some eNB transmission subject to LBT. 
Proposal #2:  RSSI for LAA RSRQ can be measured from all OFDM symbols of the DRS occasion of the measured cell (i.e. symbol 0-11 of the subframe containing the LAA DRS). 
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Remaining details on UE reporting RSSI measurement

UE support for UE reporting RRSI measurements has been discussed in RAN WG1 meeting #82 [2], where the following was agreed: 

Agreements:
· 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
At RAN1#82bis [3], the following additional details have been agreed:

Agreements:
· The measurement duration (averaging granularity) for a single UE-reported RSSI measurement instance should be indicated to the UE:
· Support a minimum duration of one OFDM symbol
· Support a maximum duration of 5ms 
· Potential higher-layer filtering of multiple UE-reported RSSI measurement instances (for average RSSI) and the definition of statistics reflecting channel occupancy are up to RAN2 (and RAN4). 

· A measurement gap duration (i.e. 6ms) may contain multiple measurement instances

· FFS: UE behaviour when a RSSI measurement instance overlaps with the transmission of the serving cell
· FFS: Intermediate averaging granularity values
The related RRC parameter list has been approved by RAN1 and communicated to RAN2 in [4], where the measurement configuration has been fixed from RAN1 perspective. The remaining details have been left for RAN2 to decide. 
However, the UE behaviour when a UE reporting RSSI measurement instance overlaps with the transmission of the serving cell is still FFS (as shown in yellow above). Some papers already submitted to RAN1#82 (e.g. [5], [6], [7] and [8]) discussed the possibility to limit the UE reporting RSSI measurements to those periods where the UE can detect that the serving eNB is not transmitting on the corresponding carrier.
On the other hand, the UE reporting RSSI measurement is reported to the serving eNB, which has information of the configured RSSI reporting measurement configuration, as well as and its own activity on the corresponding carrier during the configured measurement period for the UE reporting RSSI measurement. Therefore it does not seem needed to limit UE reporting RSSI measurements to periods with no DL transmissions from the serving eNBs. 
When restricting the measurement to times the own serving cell is not transmitting there might be some level of uncertainty when the UE has performed a measurement at the eNB side. In case the UE misses to identify some own cell transmissions, the reported measurement will again not be fully clear to the eNB side. Therefore, we think it would be best and simplest to not introduce any additional measurement restrictions:
Proposal #3: UE reporting RSSI is measured by the UE according to the configured detailed measurement. Serving eNBs LAA DL activity is not influencing the UE measurement behaviour and therefore no additional measurement restrictions are to be specified. 
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Conclusion
In this contribution we discuss the remaining aspects related to RRM measurements, RSSI definition for RSRQ measurement as well as UE reporting RSSI measurement. 

Based on the discussions in this contribution the following proposals are made: 
· Proposal #1: LAA RSRP/RSRQ measurements shall be limited to the measured cell DRS occasions.
· Proposal #2: RSSI for LAA RSRQ can be measured from all OFDM symbols of the DRS occasion of the measured cell (i.e. symbol 0-11 of the subframe containing the LAA DRS). 
· Proposal #3: UE reporting RSSI is measured by the UE according to the configured detailed measurement. Serving eNBs LAA DL activity is not influencing the UE measurement behaviour and therefore no additional measurement restrictions are to be specified. 
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