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Rel-18 following WID [1]is agreed.
7. 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.
i. The UE initiates and performs improved measurements when it requests RRC connection setup/resume.
ii. After acquiring those improved measurements, the UE subsequently reports those measurements to the network to support SCell/SCG setup.
In this contribution, we provide our views on 7th high level objective, that is study of improvement on FR2 Scell/SCG setup/Resume. 
Discussion
According to [2] from RAN4-104 meeting, quite many important issues are left open.
Here we will start with the study scope, as this study is targeting completion by RAN#98 meeting which is December 2022 ,this leads to 2 meetings (RAN4-104bis-e and RAN4-105)left for discussion.
To agree on a concrete and ressonable study scope, main open issues shall be clarified as listed :
Issue 2-1-4: Applicable scenarios
Our view applicable scenarios can be defined from 3 perspective.
1. When the measurement point shall be started?
As the WID second objective described “ the level of feasible improvement in FR2” strongly indicate the measurement that is not feasible shall not be included within the study scope. 
During RAN4 104 meeting some company explanined that if the measurement point start from when UE request RRC connection setup/resume here in figure 1 the orange part is not feasible. 
Firstly we  would like to clarify the starting point of each module. As illurstrated from figure 1. 
Our view on the starting line of the RRC connection can be both DL which triggered by network paging information or UL which when UE has data in the buffer to start Radom access procedure send msg1 to the camped cell.
The finish line of the RRC connection module is when UE sends msg5 for RRC setup/resume complete.
We agree the time during RRC connection is far too short to start a completely new measurement schemes. 
As as this is aimng to be within ms time range according to the NR control plan delay requirement from TS37.910 while Idle/Inactive measurement is within seconds level time range which indicate if the measurement only take places during orange module is not feasible.
As this is not an feasible improvement, hence the measurement only covers the orange module shall be exclude form the appliable scneairo.
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Figure 1
2. Which CA/DC scenarios on FR2 shall be included?
From RAN4 104 dicussion 
Issue 2-3-2: Impact on RACH due to measurement during RRC connection setup/resume  have pointed out the RACH impact due to the CA/DC measurement in FR2 to speeding setup Scell/SCG.
Firstly we would like to clarify to our knowledge that UE radom access procedure will be on the camping cell, which in CA/DC scenario is the Pcell and configured in SIB1 common serving cell configure.
Our analysis on whether RACH will be impact is based on which FR group is the camping cell during this Idle/Inactvie mode measurement period in Table 1.
Our view the main targeting DC and CA scenarios here are to have FR1 within the Pcell which is when UE camps on a FR1 cell and setup the SCG /Scell within FR2. At this scenario, measurement enhanment during Idle/Inactive in FR2 will not have impact on UE RA procedure on FR1 camping cell as UE tycially using 2 separate RF chains to handle FR1 and FR2 seperately,they shall not interrupt each other.
When UE camping cell is within FR2, as current RF specification TS38.101-2 does not even support DC scenarios, we think FR2-FR2 DC scenario shall not be considered within this enhancement study scope.
When UE camping on a FR2 Pcell while trying to measure the candidate scells during Idle/Inactvie also within FR2, due to the RX beam sweeping characteristics, we still question the potential impact on missing receive the msg2 and msg4 is valid.
As UE will alway know which FR group it is camping, when the UE camps on the FR2 cell, the Idle mode measurement will be done in FR2 which can typically handled by another RF chains from the UE if UE is capable. This will not causing any RACH impact.
Another thing to mention for inter-band CA scenario, considering UE can be configured for IBM operation for the band pair, there is no impact on RACH currently, also indicate that the inter-band FR2 CA will not have RACH issues. And for CBM, it is not supported in FR2 inter-band CA, which shall not be the scenatio within this study scope either.
For FR2 intra-band CA, as current specification defining FR2 Scell activation always assuming there is an active serving cell and assume that the SSB position in burst is the same as the active serving cell, the scenario that UE needs to retune RF chain and missing RACH message issue doesn’t exist. 
Our summary as listed in Table 1, the RACH impact on the camping cell due to the FR2 Idle/Inactive measurement will not be valid if the scenarios list can be agreed.

	
	Camping Cell within FR1
	Camping Cell within FR2

	
	FR1+FR2 DC
	FR1+FR2 CA
	FR2+FR2 DC
	FR2 CA

	Whether have impact on RA procedure
	NO
	NO
	Not supported within TS38.101-2
	Inter band: NO
Intra band: NO

	Whether shall be included within the scope
	YES
	YES
	NO
	YES 


Table 1
3. What is the improvement baseline?
As the scenario that measurement only within orange module is not feasible , and shall be out of scope, the improvement baseline shall start from the RRC_Release message within the IDLE/INACTIVE mode.
There are 2 main benefits, one is that we already have signalling support from Rel-16, this will not be a major effort to start with. Another benefit is that as this is a RAN4 driving study item, RAN4 can focus on the measurement enhancement rather than RAN2 signalling discussion. We propose the improvement baseline is that the measurement start from the RRC_Realse message with Idle/Inactive measurement configurations.

Proposal 1: RAN4 shall agree on the measurement only start from DL paging or UL msg1 is not feasible and shall not be within the study scope.
Proposal 2: RAN4 shall agree on the appliable scenarios to feasible enhancement.
Scenarios are:  FR1+FR2 DC/CA and FR2 intra band and FR2 inter band CA. 
Proposal 3: The enhancement baseline shall be based on Rel-16 early measurement report signalling framework and can extend the measurement to the RRC_Connection.
Another issue we would like to discuss is the UE behavior based on proposed applicable scenarios. 
Based on Figure 2, the green part which is the time that UE stays in Idle/Inactive mode.
We already agreed that the targeting time of the orange part is very short within 20ms according to TS37.910. However , the time UE stays in Idle/Inactive Mode is unknown and varies from time to time, scenario to scenario.
2 potential reasons will trigger UE to switching to the orange module, one is the NW has downlink data, another is the UE has UL data on its own buffer. Which means the green part length only impacted by whether there is data needs to be sent.
The measurement during the green part it is indenpedent with wether NW or UE have data to send. The measurement is based on the T331 timer which can be varies from range 10s to 5mins.
One unclarity is if T331 timer has expired very long time before the orange part, how valid is this measurement results for NW to be able to use? As we can seen from the time T331 expires to the time Network receives msg5 which either can include the measurement report or indicate that UE has some early measurement for network to use, there is an validity time that is unknown to the network.
To our knowledge UE behavior to continue measure when T331 expires is up to UE implementation.Whether the measurement report sent to network after msg5 is complete or not is also unknown to the network.
Another unclarity is due to the reason that typically Idle/Inactive measurement is rather slow, so when UE have multiple carriers to measure and do the measurement in a sequential manner, the time when UE finishes the 1st round measurement to the time network receives the measurement after msg5 is typically unknown to the network.
Fruther according to TS 38.331 5.3.3.4 the UE will release the measurement configuration variables when T331 timer expries which indicates even the UE wants to continue measure, it needs to find the broadcasted information with the configuration. 
· The UE shall: 
· 1>  if T331 expires or is stopped: 
· 2>  release the VarMeasIdleConfig. 
· NOTE:      It is up to UE implementation whether to continue idle/inactive measurements according to SIB11 and SIB4 configurations or according to E-UTRA SIB5 and E-UTRA SIB24 configurations as specified in TS 36.331 [10] upon inter-RAT cell reselection to E-UTRA, after T331 has expired or stopped.
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Figure 2
If UE carriers certain measurement during Idle/Inactvie mode, the measurement results shall be worth the effort, however due to the uncertain time of the measurement validity, currently, network can not use the measurement.
From gain of measurement point of view, RAN2 will need to clarify how UE shall measure when T331 timer expires and how valid the measurements are.
To solve th potential measurement validity issue, there are 2 potential direction
· RAN4 agree how long time the measurement can be regarded as valid for NW to use for setting up SCG/Scells.
· RAN2 shall have clear UE measurement configuration to guarantee the measurements are useful.

Proposal 4: RAN4 shall agree with a way forward how to solve the measurement validity issue to make sure the measurement is useful and beneficial for both network and UE.
At last we would like to share our views on potential measurement enhancement.
This includes 3 parts that we think it is feasible and can be beneficial for both UE and Network.
1. Measurement enhancement x seconds before and after T331 timer expires
As explained T331 timer guard whether UE continues the measurement, this timer have no relation to whether the measurement is finished or not. We would like to propose some enhancement can both save effort and provide useful measurement results. 
Issue 2-1-3:  Potential direction for further study: enhancement on R16 EMR, i.e. measurement enhancement in idle/inactive mode
· If T331 timer expiry is within green module in figure 1
a. UE can perform enhanced measurements (lets say faster measurements) to complete measurements. If UE takes M number of samples and need few more samples to complete measurement UE may extend the measurement to shorter period.
b. After T331 expiry and before new measurement start UE can take one sample for each 5 sec on the already measured carriers in the step a (green colour of the figure) UE can take faster measurements (may be something like connected mode)
· If T331 timer expiry is outside green module,within orange module

a. UE can take one sample for each 5 sec on the already measured carriers in the step a (green colour of the figure) UE can take faster measurements (may be something like connected mode)
2. Measurement enhancement during the T331 timer
Issue 2-2-4:  Assumption for feasibility study: Reduce the scaling factor of Rx beam sweeping
When UE is entered from connected to IDLE mode or inactive mode, most probably NW may configure subset of carriers UE was measuring in connected mode. If this is configured, UE could reuse the previous measurement information to avoid the measurement restart from scratch. 
For example, if CC0 is configured in both connected mode and IDLE or inactive mode, UE can take one sample before each 5sec so that UE can maintain cell known condition and do not have to perform cell search. 
Further, if network inidcate UE with prior information or configure before measured carriers,  this scaling factor reduction is possible.
3. Measurement configuration enhancement
Issue 2-2-2:  Assumption for feasibility study: number of frequency layers
When UE is entered from connected to IDLE mode or inactive mode, most probably NW may configure subset of carriers UE was measuring in connected mode. Also UE measures other frequency layers for the purpose of Cell selection and reslection. From network point of view, these carriers are independ configuration. However from UE point of view, this can be the same frequiency layer or different.
UE has the knowledge which carriers have been measured, this can be one potential priority rule.
From network point of view, NW also have previous released SCG configuration that can be reused and indicate to UE  to avoid UE start frequency layers to measure blindly.

Proposal 5: RAN4 shall propose certain feasible enhancement within the T331 timer valid time which include but not limited to 
· Reduce measurement sample but maintain the cell known condition 5s to check during Idle/Inactive mode
· Reduce the RX beam sweeping factor under the 5s cell known condition.
· Guarantee the measurement that has been started can be finished with less effort and reported to the network
· Prioritize configuration of carriers and existing configuration, prioritize the exiting measurement and make sure it is finished.
Summary and Conclusion
In this contribution we have provided our views on study of improvement on FR2 Scell and SCG setup/resume. The following proposals are made:
Proposal 1: RAN4 shall agree on the measurement only start from DL paging or UL msg1 is not feasible and shall not be within the study scope.
Proposal 2: RAN4 shall agree on the appliable scenarios to feasible enhancement.
Scenarios are:  FR1+FR2 DC/CA and FR2 intra band and FR2 inter band CA. 
Proposal 3: The enhancement baseline shall be based on Rel-16 early measurement report signalling framework and can extend the measurement to the RRC_Connection.
Proposal 4: RAN4 shall agree with a way forward how to solve the measurement validity issue to make sure the measurement is useful and beneficial for both network and UE.
Proposal 5: RAN4 shall propose certain feasible enhancement within the T331 timer valid time which include but not limited to 
· Reduce measurement sample but maintain the cell known condition 5s to check during Idle/Inactive mode
· Reduce the RX beam sweeping factor under the 5s cell known condition.
· Guarantee the measurement that has been started can be finished with less effort and reported to the network
· Prioritize configuration of carriers and existing configuration, prioritize the exiting measurement and make sure it is finished.
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