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1. Introduction
According to the latest discussion from RAN#96e meeting, the objectives in new WID on further NR mobility enhancements is agreed [1]. it includes one item on FR2 SCell/SCG setup, which needs RAN4 to further study. For reference, we provide the related objectives below.
	· To study the following, with completion targeted by RAN#98 meeting [RAN4]:
· The impact of FR2 RRM mobility measurement acquisition and reporting on FR2 SCell/SCG setup/resume delay for a UE connecting from idle/inactive mode. 
· The level of feasible improvement in FR2 SCell/SCG setup delay from defining new UE measurement procedures and RRM core requirements, and whether additional information from the network would help the UE to perform those measurements effectively. The following sequence of events should be assumed.
· The UE initiates and performs improved measurements when it requests RRC connection setup/resume.
· After acquiring those improved measurements, the UE subsequently reports those measurements to the network to support SCell/SCG setup.



Based on the above description, we would like to provide general analysis on the impact of measurement acquisition/ reporting on FR2 SCell/SCG setup/resume delay and the feasibility of the improved measurement for FR2 SCell/SCG setup.
2. Discussion
2.1 The impact of FR2 SCell/SCG setup
In the Release 16, the feature on early measurement reporting has been discussed based on the LTE early measurement procedure in Release 15. More specifically, the feature in Rel-16 is to enable faster configuration of CA/DC during connection setup. The UE shall perform idle mode measurement on the CA/DC candidate frequencies/cells indicated by higher layers. Further, the UE shall be able to report idle mode CA/DC measurements when the measurement reporting is requested by the network. In Release 16, this feature mainly focuses on EMR in FR1. And for FR2, it requires more time to detect and evaluate cells as UE needs to additional time to sweep Rx beam. This results in much longer measurement latency than FR1. To further illustrate, we provide the FR2 measurement delays in RRC_IDLE below (when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ).
Table 1 Early measurement delays in FR2
	
	DRX cycle length
	Early measurement delay in FR2

	Newly detectable inter-frequency cell
	0.32s
	
	2.3min

	
	2.56s
	
	7.85min

	
	0.32s
	
	3.07min

	
	2.56s
	
	8.87min

	Inter-frequency cell that has already been detected
	0.32s
	
	1.02min

	
	2.56s
	
	1.02min

	
	0.32s
	
	1.79min

	
	2.56s
	
	2.05min



In table 1, we list the early measurement delays in FR2 on the Newly detectable inter-frequency cell and the inter-frequency cell that has already been detected. As can be seen from the table, for the cell that has already been detected, the measurement delay is up to 1.02min with DRX cycle = 320ms. When the DRX period is relative long, especially for the newly detectable cell, the measurement delay will be larger (8.87min) when further considering to acquire the index of SSB being measured. And this is only considering one carrier configured by the network, if multiple carriers are considered, the early measurement delay would further increase with the number of carries configured to be measured. Therefore, for the FR2 setup, the issue needs to be considered first and foremost is the impacts on the long latency of setup. Firstly, it is not possible to ensure that measurements are completed for all carriers before UE is going to report the measurement results to the network. Secondly, the measurement results in idle state may not be that accurate and representative as the radio conditions changes rapidly in FR2. Further, the measurement results may indicate the wrong cell to be used for SCell activation. 
Besides, the maximum configurable value for timer T331 in the current spec is 300s. Combining with the analysis on the FR2 measurement delays in the idle mode, it is hard for UE to measure all the frequency layers in FR2 within such a short period of time. If considering the case that the beam level report is configured, the measurement delay would be much longer. From this perspective, we think the maximum configurable duration for T331 needs to be considered to exceed.
2.2 Feasibility analysis on improved measurement in FR2 SCell/SCG setup
Starting point of improved measurement
Based on the above analysis of existing early measurements, in order to improve the performance of FR2 SCell/SCG setup, RAN4 will study the level of feasible/improved improvement in FR2 SCell/SCG setup delay. For this improvement, we provide some initial thinking about feasibility study here. 
The first point we would like to discuss is about the starting point of improved measurement. According to the assumption on following sequence events, which can be regarded as the candidate starting point of improved measurement when the RRC connection setup/resume is requested. 
· The UE initiates and performs improved measurements when it requests RRC connection setup/resume.
· After acquiring those improved measurements, the UE subsequently reports those measurements to the network to support SCell/SCG setup.
In our understanding, besides the time point when the RRC connection setup/resume is requested in Msg3, maybe further extension of the assumption could also be considered, e.g. maybe UE can initiate and perform improved measurements a bit earlier. Specifically, the candidate options include: 
· Option 1: After UE received paging message
· Option 2: After Msg1 transmission
Measurement latency
Based on the assumption on the starting point, the other thing needs to be discussed further is, how long is the available duration we can use to perform the improved measurement. Considering this process will continue until UE responds with RRC setup complete to network, the available duration can be used to perform measurement is about 100ms or less. The next question is, how the improved measurements are performed within such a short time duration. For this problem, there are some possible solutions:
· Option 1: perform improved measurement based on SSB
· Option 2: Give priority to measure the cells that have already measured in early measurement 
About Option 1: According to the current requirement on EMR, the FR2 early measurement shall apply the inter-frequency measurement requirements in clause 4.2.2.4 if Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ. Combined with our analysis in Section 2.1, even using the minimum value of DRX will lead to a long measurement delay in FR2. Considering UE will start measurement when setting up with the network, it can be considered performing improved measurement based on SSB in order to reduce the measurement delay. 
About Option 2: Base on the assumption that there is much short available duration can be used for measurement, the other problem we need to consider is about the number of cells can be measured for fast CA/DC setup. For this point, maybe it could be considered to perform a quick measurement (e.g. one-shot measurement) on the cell that has already measured in early measurement, which is to further check whether the quality of cell is still strong to be used for FR2 CA/DC configuration. Based on this, the sweeping factor could also be considered to reduce as there may have some priori information on the cell which has measured in EMR.
Based on the initial analysis on the potential challenges and possible solutions for the improved measurement in FR2 SCell/SCG setup, we have the following observation and proposal.
Observation 1: RRC connection setup delay is very short for improved measurements on FR2 SCell/SCG setup.
Proposal 1: Further extension of the assumption on the sequence of events in FR2 SCell/SCG setup can be considered, e.g., UE initiates and performs improved measurements a bit earlier. 
Proposal 2: Further study the feasibility on only performing quick improved measurements on the cells that have been detected/measured in early measurement.
3. Conclusions
Observation 1: RRC connection setup delay is very short for improved measurements on FR2 SCell/SCG setup.
Proposal 1: Further extension of the assumption on the sequence of events in FR2 SCell/SCG setup can be considered, e.g., UE initiates and performs improved measurements a bit earlier. 
Proposal 2: Further study the feasibility on only performing a quick improved measurement on the cells that have been detected/measured in early measurement.
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