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1	Introduction
[bookmark: _Hlk32611393]This document presents an overview of the topics discussed in contributions to AI 6.10.3 regarding early measurements. Proposals are given whenever a possible consensus was observed or anticipated. 
It should be noted that this summary has been aligned with the summary of email discussion on early measurements [1], to avoid re-discussing issues that were already discussed there and proposals was provided for agreement. 
[bookmark: _Ref178064866]2	Summary of remaining issues
Issue #1: Checking of CA/DC capability with serving frequency

In [7], [8] and [11], the issue of which of the configured inter-RAT carriers the UE should measure are discussed, specifically whether the UE should also measure on a certain carrier (even if it is not capable of supporting DC between that carrier and the serving carrier) if it is capable of CA (for the SCG) on that carrier and any other inter-RAT carrier being measured that can be configured in DC mode with the serving frequency. 

There is indeed a merit in the proposals in [8] (check for SCG CA) and [11] (not check for either CA or DC, if carrier list was received via dedicated signaling) in that not doing so (i.e. just checking for DC) may result in poorer performance (e.g. unnecessary UE measurements or UE not having a measurement on a certain carrier for setting up EN-DC). This topic was discussed in the email discussion and the majority view was to just check for DC, and therein it was proposed (proposal 10) for the UE to check for DC capability between the serving carrier and the frequency being measured (the same as the proposal in [7]). However, the discussion in [11] provides example deployment scenarios where such behavior may not be beneficial for the case where the carrier list is provided via dedicated signaling. Also, it could be argued that when the carrier list is provided via dedicated signaling, the network will take the UE capability into consideration and those are relevant at least until cell re-selection to another frequency. 

Thus, the rapporteur proposes to keep the proposal 10 of the email discussion summary for the case where the carrier list is provided via broadcast signaling and further discuss the behavior for the case of dedicated signaling. 

1. [bookmark: _Toc32527932][bookmark: _Toc32961324]In LTE/NR rel-16, if the carrier list for early measurement is provided via broadcast signaling, the UE performs measurement on a carrier only if it is capable of CA or DC between the concerned carrier and the serving carrier. 
1. [bookmark: _Toc32961325]To be discussed if proposal 1 is to be applied also when the carrier list is configured via dedicated signaling.


Issue #2: need for priority of frequencies to be measured

In [3] and [16], it is proposed to have a priority indicator in the early measurement carrier list to cover the case where the number of early measurement frequencies that the UE can measure/report may be less than the number of early measurement frequencies that the UE is configured to measure. This problem is inherited from LTE euCA where the UE can be configured to measure up to 8 carriers but can store/report only 3. 

This issue was discussed in the email discussion and the majority view was to have ASN.1 signalling to allow the configuration of up to 8 carriers (for both RATs) to measure and up to 8 carriers (for both RATs) to report. However, the issue will still remain if the network is able to configure more frequencies than the UE can measure at one. 

One of the following way forwards can be taken:
1. Network ensures that the UE will not be configured to measure more than it is capable of measuring at once
2. In case network can configure the UE more frequencies to measure than the UE is capable of measuring at once:
a. Frequency priority provided as proposed in [3] and [16]
b. It is left up to UE implementation on which frequencies to prioritize

In case of 1 and 2.b, no specification changes are required (except possibly for clarification notes or field descriptions), while 2.a will require some specification changes in early measurement procedures and ASN.1 signalling.

Considering this is a topic that has not been properly discussed so far, the rapporteur’s proposal is to discuss this in subsequent email discussions after 109-e or during 109-bis.

1. [bookmark: _Toc32961326][FFS] If a frequency priority is required for early measurements to handle the case where a UE can be configured with more frequencies than it can measure at once. 


Issue #3: Resume procedure (UE context handling, 2-step resume) 

In [4], [5] and [14], the issue of early measurement configuration and UE context are discussed.    

In [4] and [5], the scenario where a 2-step resume without context fetch is discussed and it is proposed that the target can include the early measurement configuration in the RETRIEVE UE CONTEXT REQUEST message. This requires RAN3 changes (hence the LS to RAN3 in [5]) and is not really required as it can be solved via network implementation (as the 2-step without context fetch is not a mandatory procedure). Also, the target, not knowing the UE context is not aware whether the UE is capable of early measurements or not.  

In [14], the specification impact to make the target know about the UE’s early measurement configuration during context retrieval is discussed and it is shown that the only change required is the inclusion of the measIdleConfig in the AS-Config IE, which is part of the HandoverPreparationInfo inter-node message.  This clarifies the main concern raised during the email discussion about this, which was the anticipated specification impact (also possible RAN3 changes), are not valid. Thus, it is proposed:

1. [bookmark: _Toc32961327]In LTE/NR rel-16, the measIdleConfig is included in the AS-Config IE to enable early measurement configuration available during UE context retrieval.
1. [bookmark: _Toc32961328]No special handling will be specified for the case of 2-step resume without context fetch (i.e. can be handled via network implementation)

In [19], it is observed that the network may not be aware if the timer T331 is still running when a 2-step resume is performed (e.g. UE go out of the validity area, stops T311,  then goes back again to the validity area, all within the duration of the T311 value).  And it is proposed to trigger an RNA update, whenever the UE goes out of the validity area. It is correct that such a mismatch can happen, and the network can never be sure if the UE has the T331 still running or not if a 2-step resume is performed before the actual duration of T331 has passed. The only impact of this is that the network may assume the T331 is running while it is not and respond with a release message the contains no idle measurement configuration. 

During discussions regarding the validity area in earlier meetings, whether to restart or continue T331 when the UE goes out of the validity area and then back again was discussed, and it was agreed not to do that as this will not be a very likely scenario. In line with that agreement, the rapporteur’s understanding is that the issue raised in [19] is not a major problem and if the network really wants to ensure the early measurements continues after a 2-step resume, it can include the early measurement configuration in the release message to restart the timer.  Also, it should be noted that RAN area and validity area are completely unrelated.

1. [bookmark: _Toc32961329]RNA update is not triggered due to going out of the validity area. 

Issue #4: SIB/dedicated indicators for granular reporting/request/availability/measurement

The issue of the granular reporting/request/availability indication was addressed in the email discussion [1], and it was proposed to discuss it further, considering the specification impacts.

LTE:

In [4], it is proposed that only when the upperLayerIndication is set true in the LTE cell, the UE performs the NR frequency measurement according to idle measurement configuration. However, the rapporteur’s understanding is that the upperLayerIndication is not to be used for RAN related procedure. Also, there is no need to use this indicator since we have already agreed to have an indicator in SIB2 regarding NR early measurements.

In [10], it is proposed to revert the agreement regarding the new indicator in SIB2 related to NR early measurement results. The reason mentioned there to not have the new indicator in SIB2 is not very clear (“Network may initiate retrieval but will not receive results it cannot use”). 

In [12], it is proposed that the UE can indicate availability of early measurement whether it has E-UTRAN and/or NR results (i.e. no granular availability indication). The motivation behind this proposal was simplicity.  

[bookmark: _GoBack]In [20], it is proposed that the UE is required to perform E-UTRA measurements if SIB2 contains the idleModeAvailable-r15 and UE is required to perform NR measurements if SIB2 contains the idleModeAvailable-r16. The rapporteur’s understanding is that these proposals are in line with the agreements regarding the new indicator definition (i.e. no need to broadcast -r16 indicator if NR results are not of interest).

1. In LTE rel-16, UE is not required to perform early measurements of E-UTRA carriers if idleModeAvailable-r15 is not included in SIB2.
1. In LTE rel-16, UE is not required to perform early measurements of NR carries if idleModeAvailable-r16 is not included in SIB2. 

In [15], it is proposed to have granular availability indication where the idleModeAvailable-r16 (of type ENUMERATED {eutra, nr, both}) is introduced in RRCConnectionResumeComplete and RRCConnectionSetupComplete messages. Additionally, it is also proposed to have granular request/reporting by defining the idleModeMeasurementReq-r16 in RRCConnectionResume message to be of type ENUMERATED {eutra, nr, both}, and introducing a similar indicator in UEInformationRequest.

In [20], it is proposed that, instead of using separate availability indicators in RRCConnectionResumeComplete or RRCConnectionSetupComplete, the UE will make use of the SIB2 indicator to decide whether to indicate availability or not. That is, UE will indicate it has available measurements if it has E-UTRA results and idleModeMeasurements-r15 is included OR if it has NR results and idleModeMeasurements-r16 is included. Similarly, it is proposed for the measurement reporting that the UE includes the E-UTRA results only if SIB2 contains idleModeMeasurements-r15 and NR results only if SIB2 contains idleModeMeasurements-r16.

The proposal in [20] is simpler than in [15] as it requires less specification changes. However, making the SIB affect also the availability indication and request/reporting will not lead to UE specific control, will not support per-RAT availability indication, and if different behaviour is desired, SIB update is required (for example, network may not be interested in NR measurements, e.g. due to load conditions on neighbouring NR cells). Even though the proposal in [20] will lead to less specification changes, it is possible to capture granular availability/request of early measurements in 36.331 proposed in [15] with minor specification impact (as can be seen in the accompanying TPs in [15]). This also addresses one of the main concerns raised against having granular request/availability indication during the email discussion [1], which was the anticipated specification impact. 

Thus, it is proposed: 

1. [bookmark: _Toc32961330]In LTE rel-16, granular availability indication of early measurement results (EUTRA, NR or both) is supported (via RRCConnectionResumeComplete and RRCConnectionSetupComplete).

1. [bookmark: _Toc32961331]In LTE rel-16, granular request of early measurement results (EUTRA, NR or both) is supported (via RRCConnectionResume and UEInformationRequest)

NR:

In [12], it is stated that granular measurement request in NR is not needed but no specific argument was provided. 

In [9], it was proposed to have the idleModeMeasurements indicator in SIB1 to be defined as type ENUMERATED {eutra, nr, both}, which determines whether the UE performs early measurements on E-UTRA carriers, NR carriers, or both.

In [20], it is proposed to have two indicators in NR SIB1, one related to E-UTRA measurements, and another one related to NR measurements and align the behaviour to the ones proposed for LTE (proposals 7 and 8). 

The principle behind the proposals in [9] and [20] are the same, the only difference being whether to have one IE that can take several values ([9]) vs. separate IEs ([20]). That can be left to the discussion on the running CR and it is proposed to agree on the main principle: 

1. In NR rel-16, the idleModeMeasurements can be used to specify whether the UE is required to perform early measurements on EUTRA, NR or both carriers. FFS if one IE (i.e. ENUMERATED {eutra, nr, both} or separate IEs (i.e. one for EUTRA, one for NR) is to be used.
In [15] and [20], the same proposals are made as for LTE. Similar to the LTE case, the anticipated specification impact was one of the major concerns raised against granular request/availability indication in NR during the email discussion. However, as can be seen in the accompanying TP in [15], it is possible to capture granular availability/request of early measurements in 38.331 with minor specification impact. Also, the same flexibility of the proposals in [15] as compared to those in [20] discussed for the LTE case (per-RAT availability indication, per-UE control, no need to modify SIBs, etc) also apply for the NR case. 

Thus, it is proposed: 
 

1. [bookmark: _Toc32961333]In NR rel-16, granular availability indication of early measurement results (EUTRA, NR or both) is supported (via RRCResumeComplete and RRCSetupComplete).

1. [bookmark: _Toc32961334]In NR rel-16, granular request of early measurement results (EUTRA, NR or both) is supported (via RRCResume and UEInformationRequest).


Issue #5: Other aspects

Here miscellaneous topics not covered above are summarized.

In [2], the scenario where the SSB configuration is provided in dedicated or broadcast signalling is discussed, and it is proposed that the SSB configuration is provided via dedicated signalling for the scenario that the network is synchronous within the whole network or within the validity area. It was also proposed to introduce an indicator in the release message whether the SSB configuration is valid only in the current cell or not. The first proposal is specifying network behaviour and thus not needed. The second one is also not needed because similar UE behaviour can be achieved by not 
including the SSB configuration in dedicated signalling and providing it via broadcast. 

1. [bookmark: _Toc32961335]No additional information regarding dedicated SSB configuration validity will be specified. 
In [13], it is proposed to configure SFTD measurements as part of early measurements performed during IDLE/INACTIVE. The main motivation behind the proposal was to alleviate the need for connected UEs to perform such measurements. However, the SFTD measurements in CONNECTED are already optimized and a UE’s transmission/reception of data is affected only for one subframe before and after the SFTD measurement window (i.e. when the RF receiver that is used for measurement is turned on or off). Also, it is not clear if the SFTD measurements are within the scope this work item. Additionally, this is a major enhancement to be introduced so late in the work item phase without detailed discussion.

1. [bookmark: _Toc32961336]In rel-16, SFTD measurements cannot be configured as part of early measurement configuration.
In [17], the handling of early measurement results during inter-RAT reselection is discussed and it is proposed that the UE discards the stored early measurement results of a frequency if the frequency is not included in the early measurement configuration in the system information broadcast by the new inter-RAT cell. In the email discussion [1], the handling of early measurement results was discussed and there was a consensus that early measurement results will be kept/reported by the UE as long as they fulfil the validity requirements to be specified by RAN4. The rapporteur’s understanding is that this applies to any measurement results (i.e. results stored before inter-RAT cell re-selection). Thus, no further enhancement is needed to be considered for handling early measurement results after inter-RAT re-selection.

1. [bookmark: _Toc32961337]No special handling of early measurement results during inter-RAT cell reselection will be specified. 
In [18], it is observed that the UE may perform measurements on frequencies that are not relevant for the current serving cell (e.g. network not possible to perform CA/DC between the configured frequency and the serving frequency). Thus, it was proposed to provide per-frequency early measurement target frequency list.  The proposal is trying to implicitly provide network capability to the UE by introducing a per(serving) frequency target frequency list. There has been a discussion in earlier meeting that the network does not need to provide assistance information to the UE regarding its capability. Also, similar behaviour can be achieved as proposed therein if the network configures the carrier list to be measured in broadcast instead of dedicated signalling. 

1. [bookmark: _Toc32961338]The early measurement configuration will not be enhanced to support per (serving)-frequency early measurement target frequency list. 

3	Conclusion
According to the contributions submitted regarding this topic, the following proposals are made for agreement:

Proposal 1	In LTE/NR rel-16, if the carrier list for early measurement is provided via broadcast signaling, the UE performs measurement on a carrier only if it is capable of CA or DC between the concerned carrier and the serving carrier.
Proposal 2	To be discussed if proposal 1 is to be applied also when the carrier list is configured via dedicated signaling.
Proposal 3	[FFS] If a frequency priority is required for early measurements to handle the case where a UE can be configured with more frequencies than it can measure at once.
Proposal 4	In LTE/NR rel-16, the measIdleConfig is included in the AS-Config IE to enable early measurement configuration available during UE context retrieval.
Proposal 5	No special handling will be specified for the case of 2-step resume without context fetch (i.e. can be handled via network implementation)
Proposal 6	RNA update is not triggered due to going out of the validity area.
Proposal 7	In LTE rel-16, granular availability indication of early measurement results (EUTRA, NR or both) is supported (via RRCConnectionResumeComplete and RRCConnectionSetupComplete).
Proposal 8	In LTE rel-16, granular request of early measurement results (EUTRA, NR or both) is supported (via RRCConnectionResume and UEInformationRequest)
Proposal 9	In NR rel-16, the idleModeMeasurements can be used to specify whether the UE is required to perform early measurements on EUTRA, NR or both carriers.
Proposal 10	In NR rel-16, granular availability indication of early measurement results (EUTRA, NR or both) is supported (via RRCResumeComplete and RRCSetupComplete).
Proposal 11	In NR rel-16, granular request of early measurement results (EUTRA, NR or both) is supported (via RRCResume and UEInformationRequest).
Proposal 12	No additional information regarding dedicated SSB configuration validity will be specified.
Proposal 13	In rel-16, SFTD measurements cannot be configured as part of early measurement configuration.
Proposal 14	No special handling of early measurement results during inter-RAT cell reselection will be specified.
Proposal 15	The early measurement configuration will not be enhanced to support per (serving)-frequency early measurement target frequency list.
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