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1 Introduction

In this contribution, we discuss about further considerations on RRM measurement relaxation about indicating measurement relaxation to the network during establishing/resuming RRC Connection and required UE operation if early measurement is configured.
2 Discussion
In RAN2#107 meeting, RAN2 has made following agreements during power saving for RRM measurement relaxation discussion. [1]
	Agreements 

1. Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    

2. UE may activate relaxed measurement criteria if at least any of the following conditions are met:   

a) Serving Cell measurement does not change more than a relative threshold during a time period

-  LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 

b) UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold


FFS: Whether neighbour cell RSRP should also be considered.




When a UE is with low mobility and not at cell-edge, it can be assumed that the UE will not reselect to a neighbour cell for the meantime. Therefore, as purpose of neighbour cell measurement is to support UE’s mobility, if UE’s mobility is not expected to occur for the meantime, there might be very low risk to the UE’s mobility performance even if measurement relaxation is performed on the frequencies. This is the basic assumption for considering measurement relaxation criteria.

Observation 1: Basic assumption for considering measurement relaxation criteria is to minimize the bad effect on UE’s mobility performance.
If a UE performing measurement relaxation triggers RRC Connection establishment procedure, it may be beneficial for the network to be indicated that the UE has been performing the measurement relaxation. As performing measurement relaxation means the network can assume that the UE will not move on to neighbour cell for the meantime, so the network may setup CA/DC more aggressively. Additionally, referring the indication, the network may provide connected mode measurement configuration with relaxed parameters so that the UE can save power on performing connected measurements.
Observation 2: If network is indicated that the UE has been performing measurement relaxation at the time point of accessing to the network, it may be beneficial for the network to setup CA/DC more aggressively or provide measurement configuration in connected mode with relaxed parameters.
How to indicate having been performing measurement relaxation can be considered further. The indication may indicate that the UE has been performing measurement relaxation on particular frequencies or commonly all the frequencies. Additionally it may be considered to provide how long the measurement relaxation has performed. The details can be discussed after measurement relaxation criteria and ways to perform the measurement relaxation become concrete.
Proposal 1: RAN2 is kindly asked to consider indicating the network that UE has been performing measurement relaxation, upon access to the network.
 In R16 DC and CA enhancements work item, RAN2 is discussing about early measurement reporting. When the network provides measurement configuration including frequency list for early measurements, the UE performs measurement on the frequencies in RRC_IDLE/RRC_INACTIVE state and reports the measurement results in RRC_CONNECTED.

 However, when a UE configured with early measurement performs measurement relaxation, it needs to be determined whether early measurement needs to be also relaxed. Basically, as the purpose of early measurement is to inform the network measured quality of neighbour cells to help fast CA/DC setup, the early measurement shall not be relaxed.
If both neighbour cell measurement and early measurement is both configured for a UE, the frequencies may be divided into three types:

① Only for neighbour cell measurement

② For both neighbour cell measurement & early measurement

③ Only for early measurement
 For the type ②, the overlapping frequencies may be included in both neighbour cell measurement configuration provided in SIB4 and early measurement configuration. In this case, the UE performs measurement on the frequencies and the measurement results is used for cell reselection and stored for early measurement reporting in the future.
As described above, if measurement relaxation is not performed for the early measurement, the UE shall not perform measurement relaxation on the early measurement frequencies even if the frequency is included in the neighbour cell measurement configuration. 
Observation 3: Regarding the purpose of early measurements, measurement relaxation for early measurement needs to be avoided when a UE configured with early measurement performs measurement relaxation.
Proposal 2: UE does not perform measurement relaxation on the early measurement frequencies
3 Conclusion
In conclusion, we propose the followings:
Observation 1: Basic assumption for considering measurement relaxation criteria is to minimize the bad effect on performance of the UE’s mobility.
Observation 2: If network is indicated that the UE has been performing measurement relaxation at the time point of accessing to the network, it may be beneficial for the network to setup CA/DC more aggressively or provide measurement configuration in connected mode with relaxed parameters.

Proposal 1: RAN2 is kindly asked to consider indicating the network that UE has been performing measurement relaxation, upon access to the network.
Observation 3: Regarding the purpose of early measurements, measurement relaxation for early measurement needs to be avoided when a UE configured with early measurement performs measurement relaxation.

Proposal 2: UE does not perform measurement relaxation on the early measurement frequencies
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