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Introduction
In this paper, we share our view on the idea of measurement during Idle/Inactive mode for fast SCell/SCG setup.
Discussion
	RAN4 #106 agreements [1]
Issue 2-1-2: solutions to improve SCell/SCG setup delay
· Candidate solutions:
· Solution 1: Reuse existing measurement, including legacy measurement for cell re-selection and EMR
· Solution 2: introduce new measurement starting from RRC setup/resume
· Solution 3: Reuse existing measurement and introduce new measurement starting from RRC setup/resume.
· Agreement
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 
· UE is allowed to perform addition measurement starting from RRC setup/resume.
· RAN4 can continue discussion on the feasibility of doing additional measurement starting from RRC setup/resume.


Per previous agreements [1], we would like to focus on performing addition measurement starting from RRC setup/Resume. In this paper, we keep sharing the framework from measurement configuration to perform additional measurements. 
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Figure 1. Framework of additional/enhanced measurements for fast Scell/SCG setup. 
1) NW provides information for additional measurements. It can be preconfigured upon RRC release, or it can be broadcasted. 
2) Additional measurement is triggered upon MO/MT call under certain conditions. 
3) UE perform additional measurements after transmitting msg1 and measurement can be done during RRC connected.
<Measurement configuration>
To perform the additional/enhanced measurements, UE should know frequency/band and associated measurement configuration. However, it is not clear what frequencies needs to perform among equal priority frequencies and frequencies for EMR. Furthermore, not all detected FR2 frequencies can support CA/DC setup when EMR is not supported. Therefore, UE needs additional information of frequencies/band, cell ID, target SSB info for performing additional/enhanced measurements. We expect one carrier per band for additional/enhanced measurement. If NW configures multiple carriers per band, another selection requirements are needed to study. 
Observation: To perform additional/enhanced measurements, it is not clear which FR2 frequencies and what measurement configurations are used without explicit signaling. Not all detected FR2 frequencies can support CA/DC setup.
Proposal: NW shall provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for additional/enhanced measurement on FR2. The frequency/band lists can be overlapped with the list of cell reselection or EMR. Signaling details are up to RAN2.  
Proposal: UE is not expected to perform enhanced measurement on FR2 more than one carrier per band. FFS on the selection of carriers if multiple carriers are configured per band in FR2. 

<Trigger FR2 additional/enhanced measurement>
Although NW provides information for additional/enhanced measurement, the measurement is not mandatory required. The measurement should be performed when CA/DC setup is expected within short period after UE transits to CONNECTED state. Otherwise, the measurement is not required to save power and resources for both UE and NW. Typically FR2 CA/DC is required when UE/NW require large BW for transmitting large volume of data traffic. From our understanding, the expected volume of data can be used as trigger conditions. 
Observation: Additional/enhanced measurement should be performed only when FR2 CA/DC setup is expected within short period after UE transit to CONNECTED state. Typically, FR2 CA/DC setup is initiated depends on traffic demands. 
Proposal: The condition of performing FR2 additional/enhanced measurement shall be defined. Expected volume of data can be used as triggering conditions of performing the measurement. 
During RRC INACTIVE/IDLE state, RRC resume/setup is initiated from MO/MT call. Upon MT call, NW may have information about expected data volume of traffic. If NW can decide CA/DC is required based on expected volume of data to transmit, NW can inform UE to perform additional/enhanced measurement for fast CA/DC setup and such triggering information/command can be included at paging payload. 
Observation: RRC resume/setup is initiated from MO/MT call during RRC INACTIVE/IDLE state. Upon MT call, NW may have information about expected volume of data to transmit. NE can decide CA/DC is required based on the volume of data to transmit. 
Proposal: In case of MT-call, NW can trigger UE to perform FR2 enhanced measurement. The triggering command can be included in paging. (Note: signaling details up to RAN2).
Upon MO call, UE determine whether performing additional/enhanced measurement as waiting triggering command will introduce additional delay. If UE has large volume of data upon MO-call, UE can initiate the measurement to prepare fast CA/DC setup. However, it is still not clear what is the definition of large volume of data without having explicit information. We think NW can provide a threshold upon RRC release. If UE expect larger volume of data upon MO-call, UE initiate the additional/enhanced measurement for fast CA/DC setup. Otherwise, the measurement is not required. 

Observation: For MO-call, UE determine whether performing additional/enhanced measurement is required. Without having explicit information, it is not clear how large volume of data require FR2 CA/DC. 
Proposal: NW can provide threshold information of MO data volume for fast CA/DC setup upon RRC release.
Proposal: UE initiate additional/enhanced measurement when volume of MO-data exceeds the threshold. Otherwise, the measurement is not required. (Note: signaling details up to RAN2).
Proposal: If additional/enhanced measurement is triggered, UE is not expected to start enhanced measurement before Msg1 transmission.

<Measurement period>
During enhanced measurement, reducing beam sweeping factor or number of samples can lead measurement inaccuracy which is critical at FR2 in mobility scenario. Instead of reducing number of beam sweeping factor, SSB periodic can be used as measurement delay requirements instead of using SMTC period. At least 8 SSB samples are required to measure a FR2 frequency. Since RRC setup/resume process is short, the enhanced measurement can be completed during RRC CONNECTED state. 
Proposal: Enhanced measurement period can be based on SSB period instead of SMTC for the frequency. SSB period can be provided by NW or default SSB period (20ms) can be applied.
Proposal: Enhanced measurement requires at least 8 SSB samples and additional [X] samples of SSB burst.  (FFS on X, e.g 2)
Proposal: Enhanced measurement can be completed during RRC CONNECTED state. 

<Applicability rules>
Since the FR2 enhanced measurement is being performed during RRC setup/resume, it should not interrupt RRC setup/resume process. If there is issue on RA procedure, UE should prioritize RA procedure to complete RRC setup. Band combination should be limited as there is no interruption from performing FR2 measurement when serving cell is FR1.
Proposal: RAN4 shall define applicability rules to perform enhanced measurement.
· The enhanced measurement is not applied when PCell is FR2.
· The enhanced measurement is applied when target cell SNR > [Y] dB (e.g Y = 6 dB).
· UE is allowed to stop enhanced measurement upon RA procedure problem (e.g msg2 reception failure). 
Conclusions
Proposal: Framework for additional/enhanced measurement for fast CA/DC setup.
1) NW provides information for additional measurements. It can be preconfigured upon RRC release, or it can be broadcasted. 
2) Additional measurement is triggered upon MO/MT call under certain conditions. 
3) UE perform additional measurements after transmitting msg1 and measurement can be done during RRC connected.

Observation: To perform additional/enhanced measurements, it is not clear which FR2 frequencies and what measurement configurations are used without explicit signaling. Not all detected FR2 frequencies can support CA/DC setup.
Proposal: NW shall provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for additional/enhanced measurement on FR2. The frequency/band lists can be overlapped with the list of cell reselection or EMR. Signaling details are up to RAN2.  
Proposal: UE is not expected to perform enhanced measurement on FR2 more than one carrier per band. FFS on the selection of carriers if multiple carriers are configured per band in FR2. 
Observation: Additional/enhanced measurement should be performed only when FR2 CA/DC setup is expected within short period after UE transit to CONNECTED state. Typically, FR2 CA/DC setup is initiated depends on traffic demands. 
Proposal: The condition of performing FR2 additional/enhanced measurement shall be defined. Expected volume of data can be used as triggering conditions of performing the measurement. 
Observation: RRC resume/setup is initiated from MO/MT call during RRC INACTIVE/IDLE state. Upon MT call, NW may have information about expected volume of data to transmit. NE can decide CA/DC is required based on the volume of data to transmit. 
Proposal: In case of MT-call, NW can trigger UE to perform FR2 enhanced measurement. The triggering command can be included in paging. (Note: signaling details up to RAN2).
Observation: For MO-call, UE determine whether performing additional/enhanced measurement is required. Without having explicit information, it is not clear how large volume of data require FR2 CA/DC. 
Proposal: NW can provide threshold information of MO data volume for fast CA/DC setup upon RRC release.
Proposal: UE initiate additional/enhanced measurement when volume of MO-data exceeds the threshold. Otherwise, the measurement is not required. (Note: signaling details up to RAN2).
Proposal: If additional/enhanced measurement is triggered, UE is not expected to start enhanced measurement before Msg1 transmission.
Proposal: Enhanced measurement period can be based on SSB period instead of SMTC for the frequency. SSB period can be provided by NW or default SSB period (20ms) can be applied.
Proposal: Enhanced measurement requires at least 8 SSB samples and additional [X] samples of SSB burst.  (FFS on X, e.g 2)
Proposal: Enhanced measurement can be completed during RRC CONNECTED state. 
Proposal: RAN4 shall define applicability rules to perform enhanced measurement.
· The enhanced measurement is not applied when PCell is FR2.
· The enhanced measurement is applied when target cell SNR > [Y] dB (e.g Y = 6 dB).
· UE is allowed to stop enhanced measurement upon RA procedure problem (e.g msg2 reception failure). 
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