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1. Introduction
At RAN1 #82, the followings were agreed in terms of RSSI measurements on unlicensed carriers [1].
	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


RAN2 at the last meeting briefly discussed how the RSSI measurement can be aligned with the eNB and the UE and if the existing measurement gap can be reused as excerpted from the minutes below.
R2-153666
Scope, characteristics and high level design of RSSI measurement; Samsung; discussion; 

-
Samsung thinks that the UE and E-UTRAN need to perform the RSSI measurement during exactly the same times/ MTUs. Furthermore, the UE might have to report the result for all time frames/MTUs. Huawei thinks that RAN1 has already agreed that the NW will indicate to the UE at which occasions in time to perform RSSI measurements. Huawei thinks that RSSI is mostly for carrier selection and that it is not necessary to report all measurement occasions. 

-
Samsung thinks that the RSSI measurements are not time critical and therefore it is sufficient to re-use the existing measurement gaps.
This paper investigates the potential ways to align with the RSSI measurement timing.
2. Discussion
RSSI is supposed to be used to detect a hidden node in channel selection. For this purpose, RSSI should be obtained by inter-frequency measurements. Discovery signal may or may not be transmitted from the neighbor cells on the inter-frequencies to be measured. RSSI may be used for channel selection among the serving LAA cells. In that sense, it should be obtained by intra-frequency measurements as well where discovery signal is transmitted on the serving LAA cell(s). Bearing these assumptions in mind, for both the eNB and the UE to know the measurement timing of RSSI for each target carrier frequency, the following approaches can be considered.
Alternative 1:

Reuse DMTC
For each carrier frequency, RSSI is measured outside the DMTC occasion within a DMTC period. In order for the measurement timing not to be overlapped among inter-frequencies, the eNB could indicate part of subframes among the available resources.
Alternative 2:

Reuse the existing measurement gap [2]
In the current specification, a common gap pattern is applied for all inter-frequencies. If RSSI is measured on multiple inter-frequencies with the common gap, both the eNB and the UE have to know how the gap resource is allocated for each carrier to measure RSSI. For instance, the eNB indicate the order to use a measurement gap for each carrier. After configuring the measurement gap, the first occasion is used for Frequency #1 and the second is used for Frequency #2, which is repeated while RSSI is measured.
Alternative 3:

Introduce a new timing configuration for RSSI measurements

RSSI measurement timing is configured for each carrier, i.e., in the measObject. The measurement gap is also configured for inter-frequency RSSI measurements if needed.
With regards Alt.1, it works well for intra-frequency measurements. For inter-frequency, in contrast, the UE is required to setup the DMTC for all inter-frequencies although discovery signal is not transmitted on all frequencies. In addition, if the UE also measures RSRP/RSRQ together with RSSI on an inter-frequency carrier, the existing measurement gap (if needed) has to be modified to cover both the DMTC occasion and the subframes outside the DMTC occasion on which RSSI is measured. Nevertheless, it is not so clear if RSRP/RSRQ is needed together with RSSI, especially for inter-frequency channel selection purpose. If the UE only measures RSSI, the existing measurement gap can be configured to fit into the measurement subframes outside the DMTC occasion. Even with that, the UE behavior seems unclear if RSRP/RSRQ is not required, but the DMTC is setup for the UE.
With regards Alt.2, it is not so clear if the measurement gap is used for intra-frequency RSSI measurements. An exceptional UE behavior may be required such that the UE uses the gap occasion if configured for intra-frequency RSSI measurements. In addition, if the UE has capability to perform inter-frequency measurements without gap assistance, it is not so clear if such the UE can consider the gap configuration as RSSI measurement timing without gap.
Taking into account the above potential issues by reusing the existing configurations, i.e., Alt.1 and 2, Alt.3 seems a straight forward approach for the purpose of RSSI measurements. Even if a new configuration has to be specified, it seems similar to the existing gap configuration although further analysis is required. So far, Alt.3 seems a preferred solution.
3. Summary and proposal
This paper discussed the potential alternatives of configuring RSSI measurement timing between the eNB and the UE. In conclusion the followings are proposed.
Proposal 1:

Introduce a new timing configuration for RSSI measurement.

Proposal 2:

The RSSI measurement timing is configured per measObject.
If proposals are agreed, the detailed stage-3 implementation will be provided during the meeting or at the next meeting.
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