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1. Introduction

In RAN1 plenary meeting #65, a new SI on Licensed-Assisted Access (LAA) was approved to utilize the unlicensed spectrum for complementing the licensed carriers in order to meet the projected traffic demands of the near future.
During the RAN1#79 the following were agreed for LAA:
· Support at least the following functionalities in addition to the current LAA TR on the unlicensed band

· RRM measurement including cell identification
· AGC setting

· Coarse synchronization
· Fine frequency/time estimation for at least demodulation
· CSI measurement, including channel and interference

· Rel-12 DRS can be the starting point for at least RRM measurement including cell identification

· The following functionalities are supported by legacy specifications and/or implementations

· Transmit Power Control as per regulatory requirement

· Dynamic frequency selection for radar avoidance at eNB in certain bands/regions

· FFS: if the DFS for radar avoidance is needed to be supported in the UE

2. Discussion
LAA cell is to be configured as SCell which can be either DL only or DL+UL. The inherent objective will be to re-use all the features of SCell as applicable for the LAA cell. However considering the non-guaranteed nature of the unlicensed band operation, RRM measurements may be impacted which is further discussed in this section. Our companion RAN1 contribution [1] also discusses the issue of RRM measurements in LAA. 
2.1 Existing RRM Measurement Framework

Till Release 12, the LTE operates on licensed bands which are always at the disposal of the eNB. The existing measurement framework as specified in 3GPP TS 36.331 requires the Layer 1 to send an averaged measurement sample value to Layer 3 once every measurement period (eg. 200ms for normal non-DRX connected mode operation). The Layer 3 further applies filtering based on the equation below:
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where
Mn is the latest received measurement result from the physical layer;

Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;

Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and

a = 1/2(k/4), where k is the filterCoefficient for the corresponding measurement quantity received by the quantityConfig;
The number of measurement samples that need to be averaged by Layer 1 for obtaining the filtered value which is to be reported to Layer 3 is left to UE implementation as mentioned in 3GPP TS 36.300 however when filtered Layer1 value is reported to Layer3 it shall meet the accuracy performance requirements as specified in 3GPP TS 36.133.
The UE evaluates the reporting criteria based on the filtered Layer 3 measurement value as illustrated in the measurement model in 3GPP TS 36.300.
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2.2 Impact of LAA on RRM Measurements
The unlicensed band operates on contention basis, where a transmit node attempts to grab the unlicensed channel for transmission if the unlicensed channel is not in use. In order to give fair chance for nodes in a neighbourhood to get the channel for transmission, regulations in certain geographies requires nodes to perform “Listen Before Talk” (LBT) protocol before transmission. This implies that the unlicensed channel is not guaranteed to be always at eNB’s disposal unlike the licensed channels. 
This non-guaranteed availability of the unlicensed channel at the eNB may have a direct impact on Layer1 filtering. For example, the eNB may not be able to get the channel for sufficient number of times that is desired for performing reliable averaging at Layer1 leaving the UE with fewer than desired measurement samples. Furthermore, the measurement samples may not be suitably dispersed in the measurement period as preferred by some filtering schemes. Even though the filtering details of Layer1 are left to implementation, this issue may need further consideration as for the licensed channel the eNB is transmitting the Cell Specific RS in every subframe while leaving the number of measurements samples to account for Layer1 averaging to UE.

Further if the eNB could not get the channel for the entire measurement period (eg. 200ms) then how the Layer3 filtering is impacted needs further study. The performance requirements for RRM measurements may need to be revisited considering this aspect of the LAA operation.
Further as noted during the Rel-12 SCE discussions [], a shorter measurement period may enable faster adaptation to dynamic traffic load by for eg, performing SCell activation/deactivation. However the reliability of measurements depends on the appropriate averaging mechanisms which require a number of measurement samples to meet the desired measurement performance requirements. Considering shorter measurement period, the issue of eNB not being able to get the channel for the entire measurement period is further aggravated thereby impacting the RRM measurements. 
We think that more study is required to gauge the impact of LAA on RRM measurements especially from Layer1 and Layer3 filtering perspective.
Proposal 1: RAN2 is requested to prioritise the study on the impact of the non-guaranteed availability of the LAA channel at the eNB on the RRM Measurements at the UE.
3. Conclusion
Based on the discussions in section 2, we propose the following:-
Proposal 1: RAN2 is requested to prioritise the study on the impact of the non-guaranteed availability of the LAA channel at the eNB on the RRM Measurements at the UE.
4. References
[1] 
LAA cell discovery/synchronization and RRM measurement mechanisms, Samsung
R1-150364
[2] 
3GPP TR 36.872 V12.0.0, Small cell enhancements for E-UTRA and E-UTRAN – Physical layer aspects (Release 12)

_1009236822.unknown

_1286956475.doc


Layer 1 filtering











Layer 3 filtering















Evaluation of reporting



criteria







A







RRC configures parameters







RRC configures parameters







D







B







C



















C'












