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1 	Introduction
As RAN4 is supposed to complete the study on objective 7 by RAN#98 meeting [1] and this is the last meeting before RAN#98, we would like to discuss and summarize the status on the two main bullets. In addition, we provide our views on the open issues in this contribution.

	7. To study the following, with completion targeted by RAN#98 meeting [RAN4]:
· [bookmark: _Hlk117611595]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.




2 Discussion
2.1 Impact on FR2 measurement and reporting on FR2 SCell/SCG setup/resume
We would like to use FR2 SCell activation delay as an example to analyse the impact of FR2 RRM mobility measurement acquisition and reporting on FR2 SCell/SCG setup/resume delay.
According to scell activation delay requirements, if the to-be-activated SCell is the first scell on that FR2 band and the cell is unknown, UE needs to perform cell detection and L1-RSRP measurement at first. The scell activation delay is quite longer than known case or the non-first SCell on that FR2 band case. 

Table 1
	Scenarios
	Tactivation_time

	there is at least one active serving cell on that FR2 band (other conditions are omitted here)
	TFirstSSB+ 5ms

	First scell on the FR2 band and the cell is known
(take using semi-persistent CSI-RS for CSI reporting as an example)
	3ms + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP),

	First scell on that FR2 band and the cell is unknown
(take using semi-persistent CSI-RS for CSI reporting as an example)
	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)



[bookmark: _Hlk117594901]One condition of known cell is that UE has sent a valid L3-RSRP measurement report in 4s or 3s. Hence, FR2 RRM mobility measurement acquisition and reporting are prerequisite for the to-be-activated first SCell on that FR2 band becoming a known cell and activated within a much shorter delay.
As shown in table 1, when there is at least one active serving cell on the FR2 band, no matter the to-be-activated SCell is known or unknown, the SCell activation delay is TFirstSSB+ 5ms. FR2 RRM mobility measurement acquisition and reporting has no impact on not-the-first cell activation on a FR2 band. Therefore, FR2 intra-band CA is not the target scenario of enhanced measurement studied in this WI, because the activation delay is already very short.
Proposal 1: FR2 RRM mobility measurement acquisition and reporting are key to reduce the delay for first-SCell activation on that FR2 band or SCG addition.
Proposal 2: FR2 intra-band CA is not the target scenario of enhanced measurement (if feasible).
2.2 Feasibility analysis on candidate solutions
Regarding the candidate solutions, based on the discussion in RAN4#104bis-e [2], there are two potential directions, depending on whether the IDLE mode UE behavior is to be changed. 
· Direction 1 introduces no further enhancement on UE behaviour in idle/inactive mode, but only focus on the enhanced measurement (if feasible) starting from UE initiating RRC connection setup/resume. 
· Direction 2 introduces further enhancement on UE behaviour in idle/inactive mode (in the green part in Fig.1)
Since this is the last meeting before RAN#98, we suggest focusing on the two directions when reporting to Plenary. And we will discuss each solution next.
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Fig. 1
Proposal 3: We suggest focusing on the discussion of the two directions:
· Direction 1: No enhancement on UE behavior in idle/inactive mode and enhanced measurement (if feasible) starting from UE initiating RRC connection setup/resume.
· Direction 2: Enhancement on UE behavior in idle/inactive mode
Direction 1: No enhancement on UE behaviour in idle/inactive mode
For direction 1, the key issue is how long the time is that can be used for enhanced measurement and RAN4#104bis-e achieved the following way forward [2].
	Issue 1-1-1: Clarification on starting point of “when UE has initiated access”
Way forward:
· Option 1: 
· After first RACH preamble transmission, i.e. Msg1.
· Option 2: 
· The improvement baseline shall start from the RRC_Release message within the IDLE/INACTIVE mode.

Issue 1-1-2: Clarification on ending point of the enhanced measurement
Way forward:
· Option 1: 
· UE could continue measurements on one or more carriers during the connection setup and potentially during a period of time while in connected mode.
· Whether and how to define the end time point of measurement enhancement need further discussion.
· Option 2: 
· The ending point is the time when UE sends RRCResumeRequest/ RRCSetupRequest.
· Option 3:
· The ending point is Msg4.
· Option 4:
· The ending point is the time when UE sends msg 5 RRC setup/Resume Complete



Starting point: Option 2 in issue 1-1-1 belongs to direction 2. To us, it seems RAN4 has reached consensus that the starting point is UE transmitting Msg1.
Ending point: For R16 EMR measurement, in idle mode, the available indication of EMR measurement can be included in RRCSetupComplete (Msg5). In inactive mode, the EMR measurement results can be included in RRCResumeComplete (Msg5). It means EMR measurement result shall be available before Msg5. Considering that UE would need some time to generate Msg5, therefore regardless UE goes to connected mode from idle mode or inactive mode, the ending point of the improved measurement (if feasible) is Msg4.
Regarding option 1 in issue 1-1-2, the overall measurement maybe contains 4 parts as shown below. It seems impossible to us to define the total measurement delay requirements as the number of frequency layers to measure, measurement requirements, the duration of each part are all different. 
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Fig. 2
Proposal 4: During feasibility evaluation, assume that UE starts the enhanced measurement after first RACH preamble transmission, i.e. Msg1, and stops at Msg 4.
[bookmark: _Hlk117673356]According to the data 3GPP submitted to IMT2020 [3], the typical RRC connection setup/resume delay is less than 20ms. This 20ms is from preamble to RRC Resume Complete message. RAN4#104-e reached the consensus that RRC connection setup/resume delay is too short to obtain accurate or complete measurement result. Therefore, some companies proposed to use the prior information obtained during the measurement in idle/inactive mode. There are two use cases based on our understanding of the proposal. One is that UE has not obtained a complete measurement result in idle/inactive mode yet. Another is that UE has obtained a complete measurement result. 
· Incomplete results in IDLE. The overall measurement would be like shown in Fig.2. It is impossible to us to define the total measurement delay requirements from our view, because 1) UE will be configured with MO later. So, it is not 100% sure whether UE still needs to continue the measurements in IDLE mode. And 2) it is hard to define the requirements because different UEs may have a different completion level during IDLE mode measurement, making it difficult to exactly quantize the extra delay needed during RRC setup/resume. 
· [bookmark: _Hlk117673376]Complete results in IDLE. If the measurement result is valid, then UE does not need to perform the enhanced measurement. If the measurement result is invalid, then the prior information is not reliable. Therefore, the main point is on how to know whether the measurement results are still valid, not really on whether and how UE should perform extra measurements during RRC setup/resume.
Some company proposed like one or two shot measurement during RRC connection setup/resume procedure. To us, there are also two cases. One is that the measurement result in idle/inactive mode is valid. The other is that the measurement result in idle/inactive mode is not valid. For the former, we don’t think the one or two shot measurement brings significant accuracy or reliability improvement over L3 measurement results obtained in idle/inactive mode. For the latter, the measurement result in idle/inactive mode is already not reliable. It is difficult to guarantee the accuracy of the one or two shot measurement. 
Observation 1: If the IDLE measurement result is valid, then UE does not need to perform the enhanced measurement. 
Observation 2: If the IDLE measurement result is not valid, measurement accuracy still cannot be guaranteed by the one or two shot measurement during RRC connection setup/resume procedure.
Proposal 5: Current RRC connection setup/resume delay is too short to obtain accurate or complete measurement result.
We also want to point out that after NW receives RRC resume complete message, NW can configure the measurement related configurations and then UE starts the measurement on candidate CA/DC inter-frequency. Even UE starts enhanced measurement when transmitting Msg1, UE probably only starts the measurement 20ms earlier, on which we do not expect much additional gain. 

In last two meetings, some methods are proposed to reduce measurement delay, such as reducing number of frequency layers, reducing beam sweeping factors and/or reducing the samples. We will share our views on these methods.
· Reduce number of frequency layers to measure
it is not possible to finish the measurement even on a single frequency layer during RRC connection setup/resume delay. It is meaningless to discuss whether and how to reduce number of frequency layers to measure to us.
· Reduce beam sweeping factors and/or the samples 
Some company proposed to use the value of scaling factor 2 or 6 pending on the different deployment as in FR2 HST. As the target deployment in this WI is different from FR2 HST, we don’t think it is applicable here.
Some company proposed to introduce UE capability indicating the support of smaller Rx beam sweeping factor as positioning. Supporting smaller Rx beam sweeping factor may require not only more panels but also more simultaneous active RF chains. It will lead to much higher cost to require such higher UE capability just for the measurement during RRC setup/resume. Without multiple panels, it means UE as to use less Rx beams for measurement, which leads to insufficient spherical coverage. And thus the reported measurement accuracy is compromised.
Regarding the method of using previous beam information, it cannot guarantee that beam direction remains the same as previous measurement, so accuracy would not be guaranteed.
Regarding the method of reducing the samples, accuracy cannot be guaranteed either.
[bookmark: _Hlk117673787]We want to emphasize that RRC connection setup/resume procedure is more important and urgent than measurement. Enhanced measurement should bring zero impact on RRC connection setup/resume procedure. RRC connection setup/resume procedure shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume. Regardless using with same active RF chain of serving cell or other idle RF chains, as long as RF retuning is needed, interruptions may impact RRC connection setup/resume procedure. Therefore, it is not recommended to measure inter-band frequency layers during RRC connection setup/resume procedure. 
 
Proposal 6: RRC connection setup/resume procedure shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume.
Observation 3: Due to RF retuning needed, it is not feasible to measure inter-band frequency layers during RRC connection setup/resume procedure with same active RF chain of serving cell or other idle RF chains. 

Direction 2: Enhancement on UE behaviour in idle/inactive mode

Direction 2 is further enhancement on UE behaviour in idle/inactive mode and before UE initiating access. According to the WID [1], it is clear that the improved measurement to study starts when UE requests RRC connection setup/resume. Therefore, the latter direction is not in the scope.
Proposal 7: Enhancement on UE behavior in idle/inactive mode is not in the scope.
In last meeting, RAN4 discussed whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement. 
	Issue 1-1-4-2: whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement
Way forward:
· Option 1: No. Support of Rel-16 EMR is NOT a prerequisite for study of enhanced measurement
· Option 2: instead of discussing whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement, RAN4 shall discuss whether enhancement will support EMR capable and non-EMR users.



[bookmark: _Hlk117847901]To our understanding, the enhanced measurement (if feasible) should be applicable to EMR in use or not in use. Support of Rel-16 EMR is not a prerequisite for study of enhanced measurement.
Proposal 8: Support of Rel-16 EMR is not a prerequisite for study of enhanced measurement.
2.3 LS to RAN plenary
[bookmark: _Hlk117846569]According to WID [1], RAN4 is supposed to complete the study on this objective in this meeting. We suggest summarizing the discussion and conclusion in RAN4 and sending a LS to RAN plenary. We prepared a draft LS as in appendix for further discussion.
Proposal 9: Summarize the discussion and conclusion in RAN4, and send a LS to RAN plenary.
3 Summary
In this paper, we have some discussion on improvement of FR2 SCell/SCG setup/resume. We have the following proposals and observations:
Proposal 1: FR2 RRM mobility measurement acquisition and reporting are key to reduce the delay for first-SCell activation on that FR2 band or SCG addition.
Proposal 2: FR2 intra-band CA is not the target scenario of enhanced measurement (if feasible).
Proposal 3: We suggest focusing on the discussion of the two directions:
· Direction 1: No enhancement on UE behavior in idle/inactive mode and enhanced measurement (if feasible) starting from UE initiating RRC connection setup/resume.
· Direction 2: Enhancement on UE behavior in idle/inactive mode
Proposal 4: During feasibility evaluation, assume that UE starts the enhanced measurement after first RACH preamble transmission, i.e. Msg1, and stops at Msg 4.
Observation 1: If the IDLE measurement result is valid, then UE does not need to perform the enhanced measurement. 
Observation 2: If the IDLE measurement result is not valid, measurement accuracy still cannot be guaranteed by the one or two shot measurement during RRC connection setup/resume procedure.
Proposal 5: Current RRC connection setup/resume delay is too short to obtain accurate or complete measurement result.
Proposal 6: RRC connection setup/resume procedure shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume.
Observation 3: Due to RF retuning needed, it is not feasible to measure inter-band frequency layers during RRC connection setup/resume procedure with same active RF chain of serving cell or other idle RF chains. 
Proposal 7: Enhancement on UE behavior in idle/inactive mode is not in the scope.
Proposal 8: Support of Rel-16 EMR is not a prerequisite for study of enhanced measurement.
Proposal 9: Summarize the discussion and conclusion in RAN4, and send a LS to RAN plenary.
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1. Overall Description:
In RAN4#104-e/104bis-e/105, RAN4 studied potential improvement in FR2 SCell/SCG setup/resume delay.
Impact on FR2 measurement and reporting on FR2 SCell/SCG setup/resume
RAN4 reaches the consensus that FR2 RRM mobility measurement acquisition and reporting are key to reduce the delay for first-SCell activation on that FR2 band or SCG addition.

Feasibility analysis on candidate solutions
Based on the discussion, there are two potential directions. Direction 1 introduces no further enhancement on UE behavior in idle/inactive mode, but only focus on the enhanced measurement starting from UE initiating RRC connection setup/resume. Direction 2 introduces further enhancement on UE behavior in idle/inactive mode.
 [image: ]
[bookmark: _Hlk117854029]For direction 1, RAN4 concluded that current RRC connection setup/resume delay is too short to obtain accurate or complete measurement results. Moreover, RRC connection setup/resume procedure shall not be interrupted or extended by the potential RF re-tuning of enhanced measurement activities.
For Direction 2, RAN4 has no consensus on whether this direction is in the scope.

2. Actions:
To RAN:
RAN4 respectfully asks RAN plenary to take the above information into further revision of the WID.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #106	    Feb. 27 – Mar.03, 2023 		Athens, Greece
RAN WG4 Meeting #106bis-e	 Apr. 17 – Apr.26, 2023		   Online
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