[bookmark: _GoBack]3GPP TSG-RAN WG2 #103bis                                    R2-1818069
Spokane, USA, 12th - 16th November 2018                (Revision of R2-1815165)
	
Agenda item:	11.2.2.2
Source:	Samsung	
Title:	Discussion on connected mode RRM measurement framework in NR-U
Document for:	Discussion & Decision
1. Introduction
Now 3GPP has started Study Item on NR-based access to Unlicensed Spectrum [1] (NR-U) which aims to identify and evaluate technical solutions for next generation wireless systems operating on both sub 6GHz and above 6GHz unlicensed bands. 
In the previous meeting, RAN2 agreed to support channel occupancy and RSSI reporting as follows: 
Channel occupancy and RSSI measurement reporting should be adopted for NR-U if also confirmed by RAN1.
	Agreement:
It is beneficial to support reporting of RSSI
· FFS: The time and frequency resources on which RSSI is measured



In this contribution, we would like to discuss the overall connected mode mobility in NR-U along with RRM measurement framework.

2. Discussion
2.1. RRM measurement model 
In order to derive cell quality, NR utilizes the below RRM measurement model using SS block and/or CSI-RS signals. TS 38.300 captured the detailed filtering and consolidation methods as follows: 


Figure 1: RRM Measurement Model in NR
The above NR RRM model is based on multiple measurements of beams where each beam denotes measurement of SS block or CSI-RS. Among measured ‘k’ gNB beams, UE performs per beam L1 filtering which is UE implementation dependent. 
After L1 filtering, UE performs cell quality derivation denoted as ‘beam consolidation/ selection’ which derives single cell quality using RRC configured parameters. After such beam consolidation, UE performs L3 filtering for cell quality. 
Also UE can perform per-beam L3 filtering to prepare beam reporting using RRC configurations. 
Since the above high-level RRM model works for small or large number of beams (RSs), we propose to reuse the above NR RRM model in NR-U. 
Proposal 1：NR RRM model is reused for NR-U.

2.2. LBT failure on RRM measurement 
In case of NR-U, measurement of each beam itself has a challenge because each RS transmission needs to overcome LBT and other interference. In order to overcome such LBT, RS design itself might be changed compared with NR, and/or measurement duration/window might also need to be changed. 
Due to the shared medium, NR-U UE will experience delayed or missed RS transmission due to LBT and other channel interference. Considering the above RRM model and beam quality measurement, the real problem is whether NR-U UE can distinguish measurement of missing RS due to LBT failure and measurement of transmitted RS with poor channel quality. 
In LTE, even if the RS is not detected, higher layer didn’t consider how to handle such missed sample. So we propose that LBT failure does not need to be reflected on the RRM model of NR-U.
Proposal 2：LBT failure is not reflected on the RRM model of NR-U.

2.3. RRM measurement report and triggering events
NR-U can consider RSRP, RSRQ, RSSI and channel occupancy for measurement reporting. 
Unlike channel quality of RSRP, RSRQ, and RSSI, channel occupancy reflects the load of the unlicensed channel. Such channel occupancy is extremely difficult to predict and we are not sure the unlicensed channel load would increase ‘linearly’ like path-loss. LTE-LAA, Wi-Fi, Bluetooth devices will transmit their buffer stored information at every time they succeed on LBT. We believe that there would be no possible measurement which can predict such transmission to happen or when such transmission will stop. Therefore, we propose not to use the channel occupancy for triggering measurement report.
Proposal 3：Due to the un-predictability and non-linear aspect of unlicensed channel load, channel occupancy is not supported as a measurement report triggering metric.


2 Conclusion
Based on the above, RAN2 is requested to discuss and if possible agree on the following proposal:
Proposal 1：NR RRM model is reused for NR-U.
Proposal 2：LBT failure is not reflected on the RRM model of NR-U.
Proposal 3：Due to the un-predictability and non-linear aspect of unlicensed channel load, channel occupancy is not supported as a measurement report triggering metric.
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