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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.
At the LAA ad-hoc meeting, the following agreements regarding RRM measurement are made [1]:
· Consider RRM enhancements, including RSSI measurement and reports
· FFS: RRM measurement based on a single DRS occasion

Some discussions on RRM measurement, including RSSI, for carrier selection are made in [2][3]. In this contribution, we provide our views on RRM measurement for carrier selection in LAA, and potential solutions are also provided.
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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. It is also clear that minimizing the interference level and balance the loading on each carrier can further improve the system performance. In LTE, the main functionality of RRM measurements is for cell association and carrier selection. However, current LTE RRM framework is not appropriate for carrier selection in LAA. LTE RRM framework is based on UE measurement and reporting when the eNB is transmitting, but in unlicensed band, the LBT mechanism will prohibit the interference sources from transmission when the eNB is holding the channel. Therefore, it cannot provide the information about the interference level in unlicensed band.
One possible solution to identify the interference level is enabling UE to measure the RSSI when its serving eNB is not holding channel. Note that the RSSI measurement mentioned here is simply measuring the received power and it does not need to measure any LTE signals. 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   

The other problem worth noting is when to measure the RSSI. Considering the DRS transmission in unlicensed band, one option is to measure RSSI within DMTC window. As stated above, the RSSI measurement is done when the eNB is not holding channel. Thus, UE should measure the received power during the whole DMTC, but once UE detects the DRS, it should stop measuring the RSSI within the DRS period. Note that no matter the DRS is transmitting within the DMTC or not, the RSSI measurement and reporting still can be done.


Figure 2-2. Illustration of RSRP/RSSI measurement within a DMTC window

Proposal 2. It is recommended that RSSI measurement could be done during the whole DMTC window except the DRS transmission period.

In addition to the RSSI obtained within the DMTC window, the RSRP obtained from DRS signal can also provide useful information for carrier selection. UE should feedback RSRP and RSSI to indicate the desired signal strength and the interference level.
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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. It is recommended that RSSI measurement can be done during the whole DMTC window except the DRS transmission period.

[bookmark: OLE_LINK37][bookmark: OLE_LINK36][bookmark: OLE_LINK47][bookmark: OLE_LINK48]
References 
[1] Final Report of 3GPP TSG RAN WG1 #AH_LAA v1.0.0.
[2] R1-152991, “RRM Measurement for LAA”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell.
[3] R1-152788, “Discovery Procedure, RRM, CQI Measurements and Reporting for LAA”, Qualcomm Incorporated.
image1.emf
A

B

C

A

B

C

(a) (b)


oleObject1.bin

image2.emf
DMTC Window

DRS

transmission

For RSSI For RSRP For RSSI


oleObject2.bin
Text


￼


DMTC Window


DRS
transmission


For RSSI


For RSRP


For RSSI



