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Introduction
RAN2 and RAN4 have discussed Objective 7 of R18 Mobility enhancements WI for several meetings, but the progress is not good, especially in RAN2. To progress the discussion and finalize the WI, RAN plenary meeting discussed and agreed as following [1]:
RP-233968	Result of offline discussion on Rel-18 Mobility enhancement extension	
	related to RP-233252
	Proposal 1: RP to approve the exception sheet in RP-233969. (1Q extension for mobility objective#7)
	
	Proposal 2: RP to approve the revised WID in RP-233970. (No change on objective #7 but update the impacted 
	SPEC list).
	
	Proposal 3: RP to approve the CR in RP-233971 to replace the 38.133 CR R4-2321641 (CR#3952) in RP-233362.
	
	Proposal 4: RP to task RAN2/RAN4 to complete the R18 mobility WI objective#7 in 2024/Q1, focus on solution 
	based on existing measurement, as below:
	•	RAN2 to define time-based measurement result validation configuration based on RAN4 agreements.
	•	RAN2 signaling to enable reporting of cell reselection measurement or EMR for fast CA/DC setup.
	•	NOTE 1: RAN4 shall not work on any new requirements for this functionality in Rel-18. Only essential corrections 
	are allowed.
	•	NOTE 2: If RAN2 is not able to complete the work, the functionality will be removed from Rel-18.
	•	NOTE 3: Existing measurement means that no additional measurement is performed during RRC Setup/Resume 
	procedure.
	
	RAN2 chair: NOTE 2: should say "to complete by Q1/24"
	
	conclusion: proposal 4 is endorsed with the deadline Q1/24
Corresponding exception sheet is in RP-233969 with following essential part:
	Expected Completion Date:
	RAN#103 / March 2024

	Service(s) impacted:
	NR Mobility

	Specification(s) affected:
	TS 38.331 (RAN2)

	Task(s) within work which are not complete:
	WI objective#7, focus on solution based on existing measurement, as below:
· RAN2 to define time-based measurement result validation configuration based on RAN4 agreements.
· RAN2 signaling to enable reporting of cell reselection measurement or EMR for fast CA/DC setup.
· NOTE 1: RAN4 shall not work on any new requirements for this functionality in Rel-18. Only essential corrections are allowed.
· NOTE 2: If RAN2 is not able to complete the work, the functionality will be removed from Rel-18.
· NOTE 3: Existing measurement means that no additional measurement is performed during RRC Setup/Resume procedure. 
 

	Consequences if not included in Release 18:
	Essential functionality and signalling for SCell/SCG setup delay improvement are not supported. 



As indicated by RAN plenary, RAN2 will focus on existing measurement, in this contribution, we provides our understanding of Rel-18 EMR based on existing measurement and analyze the potential enhancements for existing solution to further reduce the number of measured frequencies .
[bookmark: _Hlk110416859]Discussion
General understanding of Rel-18 EMR
Based on RAN plenary agreements, RAN2 and RAN4 should focus on solution based on existing measurement to complete R18 Mobility WI, and it is defined clearly that: Existing measurement means that no additional measurement is performed during RRC Setup/Resume procedure.
Observation 1: Existing measurement means that no additional measurement is performed during RRC Setup/Resume procedure.
As to the existing measurement, it is one kind of solution prosed by RAN4, which includes enhancements on Rel-16 EMR and enhancements for non-EMR UEs to use cell selection and reselection measurement results. And the enhancements to R16 EMR  or cell selection/reselection measurement results focus on validity verification.
Observation 2: Existing measurement solution includes the following two aspects:
1) Feature 1: Rel-16 EMR with validity verification;
2) Feature 2: RRC_IDLE/INACTIVE measurement results for cell (re)selection with validity verification.
In the post email discussion for mobility enhancements, one issue discussed is whether Rel-16 EMR can be configured with Rel-18 EMR. In our opinion, since RAN4 has indicated in the LS that Rel-16 EMR and Rel-18 are independent features [2]:
	In RAN4#109, RAN4 further discussed objective of improvement on SCell/SCG setup delay and reached the following agreements, which may have potential impact on RAN2 signaling design.
· RAN4 agreed that Rel-16 EMR and R18 enhancement to SCell/SCG setup delay are independent features. 
· UE needs to know the measurement configuration for R18 enhancement to SCell/SCG setup delay. 
· It is up to RAN2 whether to introduce new measurement configuration or to reuse existing EMR configuration. 




From RAN2 perspective, ensuring Rel-16 EMR and Rel-18 EMR to be independent can avoid complex interactions and follows RAN4 agreements.
Observation 3: Ensuring Rel-16 EMR and Rel-18 EMR to be independent can avoid complex interactions.
Though for Feature 1, it is Rel-16 EMR to be configured with validity timer, the measured frequencies of Feature 1can be different from Rel-16 EMR configuration. And even for the same frequency, Rel-16 EMR is performed during T331 running, while for Rel-18 EMR, which are measurement results with validity verification of the last X seconds, therefore, the measurement results may belong to different time phase, with both two results reported, the network may have more information about the frequency.
Besides, as mentioned R16 EMR measurements are controlled by T331 timer, while for Feature 1, we prefer not to introduced T331 or similar timer to Rel-18 EMR, since RAN4 has agreed to perform validity verification of  the last X seconds, if T331 is introduced, it will increase validity verification failure probability.
Observation 4: T331 for Rel-16 may collide with validity verification.
As to Feature 2, since the initial motivation is for UEs not supporting Rel-16 EMR, but if Rel-16 EMR and Rel-18 EMR use separate procedural text, it can also be configured for UEs supporting Rel-16 EMR. Similar to the discussion for Feature 1, the measurement frequencies may be different for Feature 2 and Fel-16 EMR, and the measurement may be applied in different time phase, there’s no need to avoid the simultaneous configuration of Rel-16 EMR and Feature 2 to the UE.
Proposal 1:Rel-16 EMR and Rel-18 EMR can be configured independently and the measurement results can be reported independently.
Proposal 2: T331 or similar timer is not introduced for Rel-18 EMR.
Another issue about Rel-18 EMR is about timer X, for which, RAN4 has indicate candidate values in the LS [2]:
	In RAN4#109, RAN4 further discussed this issue and agreed to update the definition of ‘valid’ in solution based on existing measurement:
· The measurements results are considered as valid if both of the following conditions are satisfied: 
· If accuracy requirements are met, the measurement results are valid for IDLE/INACTIVE measurements within the last X seconds before msg1 transmission for RRC resume/setup request.
· X value is network configured. If network doesn’t provide configuration of X, UE is not required to perform validity check. 
· Candidate values for X: 5s, 10s, 20s, 50s, 100s.
· The reported measurement results satisfy measurement accuracy at the measurement instance.



In our opinion, the candidate values has been discussed in RAN4, considering the limited time to complete Rel-18 Mobility WI, it’s better for RAN2 to take the values provided by RAN4 for ASN.1 configuration but not introduce additional values to avoid duplicated discussion in RAN2.
Proposal 3: RAN2 takes the candidate values provided by RAN4 for timer X for ASN.1 configuration but not introduce additional values to avoid duplicated discussion in RAN2.
Enhancements to reduce the number of measured frequencies of Rel-18 EMR
As analysed in Section 2.1, Rel-16 EMR with validity verification is one enhancements of Rel-18 EMR. Rel-16 EMR was introduced to reduce the delay for DC/CA preparation and configuration. The UE may store and perform the measurement when it is in RRC_IDLE/RRC_INACTIVE state, if it has an idle/inactive measurement configuration [4]. The duration for performing idle/inactive measurements while in RRC_IDLE or RRC_INACTIVE is indicated by the IE measIdleDuration. Once UE receives RRCRelease message with measIdleDuration, it starts the corresponding timer T331 and starts to measure the related frequencies based on the network configuration. And UE can indicate the gNB the availability of the corresponding measurement results in the RRCSetupComplete message and reports them when requested by the network.
Observation 5: UE performs idle/inactive measurements on the NR or EUTRA frequency without considering serving cell’s RX level and quality.
Observation 6: UE will not report the idle/inactive measurement results until switching to RRC_CONNECTED stated and requested by the network, which may cause the invalidity of the measurement results.
Rel-18 solution based on existing measurement introduced validity verification, UE only treat the measurement results as valid when the following conditions are satisfied [2]:
	· The measurements results are considered as valid if both of the following conditions are satisfied: 
· If accuracy requirements are met, the measurement results are valid for IDLE/INACTIVE measurements within the last X seconds before msg1 transmission for RRC resume/setup request.
· X value is network configured. If network doesn’t provide configuration of X, UE is not required to perform validity check. 
· Candidate values for X: 5s, 10s, 20s, 50s, 100s.
· The reported measurement results satisfy measurement accuracy at the measurement instance.



But it should be noticed that, though UE may not report invalid measurement result that not satisfied the requirements, UE wastes power and measurement capability for these invalid even unreported results, which is not friendly to the UE.
Observation 7: Measurement results not satisfied validity requirements are not reported by UE, but consumes UE power.
According to the discussion, the existing measurement solution includes the enhancement to Rel-16 EMR. Similar procedure could be applied for Rel-18 EMR based as Rel-16 EMR, that is the UE performs measurement as network configured, but it should be noticed not all measurement are useful since SCell/SCG setup has tight relationship with network deployment, while the deployment information such as the co-located frequencies, or the frequencies can be configured as DC, is only known by the network. Typical deployment scenarios are depicted in Figure 1 and 2.



Figure 1 Co-location deployment for CA


Figure 2 DC deployment
Observation 8: The deployment information such as the co-located frequencies, or the frequencies can be configured as DC is unknown to UE.
Taking Figure 1 for CA as an example. If R16 EMR is configured to the UE, UE may measure Frequency 1, Frequency 2 and Frequency 3, and report the related measurement results for a quick CA preparation when requested by the network. Considering the coverage of different frequencies, it’s rational to configure Frequency 1 as PCell, while the others as SCells, once CA is configured for the UE if the UE is in Position 1. But if UE is in Position 2, which is out of Frequency 3’s coverage but within the coverage of Frequency 1 and Frequency 2, it’s reasonable to configure only Frequency 2 as the SCell, therefore, the measurement for Frequency 3 is not necessary. However, as described in the introduction for EMR, idle/inactive measurement (EMR) is configured in RRCRelease message, without considering UE’s location or serving cell’s quality. Therefore, UE cannot determine whether to measure one frequency or not.
Similar analysis can be applied to the deployment scenario for DC in Figure 2. The idle/inactive measurement for Frequency 3 is not necessary in some cases.
Observation 9: UE cannot determine whether the measurement for one (or multiple) frequency is necessary based on the exiting R16 measurement configuration without additional information.
If the UE is in mobility, the rational network behaviour is to perform handover but not to configure CA for the UE. In other words, the measurement performed by the UE or configuring CA based on EMR results by the network is useless since UE serving cell’s quality is not good enough to maintain the connection to node 1, but only increasing UE and network’s power consumption.
Therefore, we think it makes sense to introduce some additional information for idle/inactive measurement to improve the measurement accuracy and to avoid unnecessary measurement, for example, the threshold(s) for idle/inactive measurement can be introduced, which considers the serving cell’s quality. That is, UE does not perform the idle/inactive measurement if the serving cell’s quality below the threshold.
Furthermore, to increase the flexibility, one or multiple thresholds can be configured to the UE. For example, in Figure 1 case, with multiple thresholds for different frequencies, UE can determine that when it’s in Position 1, all three frequencies can be measured, while it’s in Position 2, only Frequency 3 is not measured. However, considering the limited time of the WI, we can start with  the introduction of only one threshold.
And this enhancement can be applied to Feature 2 of Rel-18  EMR, in other words, to achieve a more efficient existing measurement of Rel-18, a threshold for serving cell’s quality can be introduced. Therefore, we propose that:
[bookmark: _Hlk158193334]Proposal 4: A threshold for serving cell’s quality can be introduced for Rel-18 existing measurement solution (including both Rel-16 EMR with validity verification and RRC_IDLE/INACTIVE measurement results for cell (re)selection with validity verification), that is, UE does not perform the idle/inactive measurement when the serving cell’s quality below the threshold.
Conclusions
In this contribution, we analyse for fast SCell/SCG setup, following are the observations and proposals.
Observations:
Observation 1: Existing measurement means that no additional measurement is performed during RRC Setup/Resume procedure.
Observation 2: Existing measurement solution includes the following two aspects:
1) Feature 1:Rel-16 EMR with validity verification;
2) Feature 2:RRC_IDLE/INACTIVE measurement results for cell (re)selection with validity verification.
Observation 3: Ensuring Rel-16 EMR and Rel-18 EMR to be independent can avoid complex interactions.
Observation 4: T331 for Rel-16 may collide with validity verification.
Observation 5: UE performs idle/inactive measurements on the NR or EUTRA frequency without considering serving cell’s RX level and quality.
Observation 6: UE will not report the idle/inactive measurement results until switching to RRC_CONNECTED stated and requested by the network, which may cause the invalidity of the measurement results.
Observation 7: Measurement results not satisfied validity requirements are not reported by UE, but consumes UE power.
Observation 8: The deployment information such as the co-located frequencies, or the frequencies can be configured as DC is unknown to UE.
Observation 9: UE cannot determine whether the measurement for one (or multiple) frequency is necessary based on the exiting R16 measurement configuration without additional information.
Proposals:
Proposal 1:Rel-16 EMR and Rel-18 EMR can be configured independently and the measurement results can be reported independently.
Proposal 2: T331 or similar timer is not introduced for Rel-18 EMR.
Proposal 3: RAN2 takes the candidate values provided by RAN4 for timer X for ASN.1 configuration but not introduce additional values to avoid duplicated discussion in RAN2.
Proposal 4: A threshold for serving cell’s quality can be introduced for Rel-18 existing measurement solution (including both Rel-16 EMR with validity verification and RRC_IDLE/INACTIVE measurement results for cell (re)selection with validity verification), that is, UE does not perform the idle/inactive measurement when the serving cell’s quality below the threshold.
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