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1	Introduction
[bookmark: _Hlk32611393]This document presents an overview of the topics discussed in contributions to AI 6.10.4 regarding early measurements. Proposals are given whenever a possible consensus was observed or anticipated. 
[bookmark: _Ref178064866]2	Summary of remaining issues

Granular reporting and availability indication (DCCA_1)

The issue of the granular reporting/request/availability indication (Issue #DCCA_1 in [10]) is addressed in [1], [8] and [9]. In [1], it is proposed not to have granular indication/availability, the main reason cited being that granular reporting will bring only marginal benefit. In [8], implicit (via SIB) or explicit (via dedicated) granular reporting are compared and the explicit approach is proposed as it leads to per UE control and also it does not result in ambiguity as in the SIB based solution, especially in LTE, where the UE can be released in a rel-16 eNB and resume in a rel-15 eNB. In [9], it is proposed no to have any granular availability indication and the UE uses the SIBs to decide which RAT results to include (similar to the implicit solution). 

In the RRC open issues email discussion [10], the majority of companies indicated support for granularity, and the rapporteur proposed to down select between the implicit and explicit methods. And as can be seen from [8], the explicit method seems to be the preferred solution for many companies, including companies that did not participate in the previous discussion such as network operators. Thus, it is proposed:

[bookmark: _Toc37365534][bookmark: _Toc37889628]Granular request of early measurements (i.e. EUTRA, NR, or both) to be supported in RRC(Connection)Resume and UEInformation messages. TP proposed in [8] to be captured in 36/38.331.

[bookmark: _Toc37889629]Granular availability indication of early measurements (i.e. EUTRA, NR, or both) to be supported in RRC(Connection)ResumeComplete and RRC(Connection)SetupComplete messages. TP proposed in [8] to be captured in 36/38.331.

Need codes for ssb-MeasConfig IEs in NR (DCCA_5)

In the RRC open issues email discussion [10], the need code for ssb-MeasConfig IEs in LTE and NR was discussed (issue #DCCA_5). There was a consensus for the LTE case, but for NR (nrofSS-BlocksToAverage-r16, absThreshSS-BlocksConsolidation-r16, smtc-r16 and ssb-ToMeasure-r16), it was not clear whether to use “Need R” or “Need S”, and in [10] it was proposed to discuss this further in this meeting. 

In [1], it is pointed out that if “need S” is used for ss-MeasConfig IEs, there will be a need to consider the cases that one IE is configured in only SIB but not in RRC release, or only in RRC release but not in SIB, resulting in complex UE behaviour and specification complexity. It was thus proposed to define the simplest UE behaviour: all these IEs use “Need R”, i.e. when these IEs are not provided in both RRC release and SIB, the UE doesn’t perform early measurements on the concerned frequency. 

In [3], it is pointed out that using “need R” may create confusion regarding UE’s behaviour in case of absence in dedicated signaling while there is a value in SIBx or SIB4. Specifically, in case where the  SSB measurement is configured via SIB and all other parameters are provided by dedicated signaling, the UE will acquire SSB measurement configuration from either SIB4 or SIBx. Since these IEs are specified as Need S in SIB4, it looks incompatible to use Need R in SIBx. And thus, it was proposed to use “Need S” instead.

In [6], it is proposed to use “Need R” for IEs in ssb-MeasConfig in NR SIB11. However, the discussion/reasoning therein was only considering the whole IE ssb-MeasConfig and not the individual IEs within that IE. That is already captured in the updated running CR [12].

The rapporteur has the same understanding as in [3] and that defining the need codes in alignment with the SIB4/x is the most reasonable way. And no extra specification work, as implied in [1], is required because the early measurement procedure already ensures that if the ssb-MeasConfig is provided in RRC Release, the UE will not try to delta configuration between the broadcasted and SIB values (as shown below).


1> for each entry in the measIdleCarrierListNR within VarMeasIdleConfig that does not contain an ssb-MeasConfig received from the RRCRelease message:
2> if there is an entry in measIdleCarrierListNR in measIdleConfigSIB of SIB11 that has the same carrier frequency and subcarrier spacing as the entry in the measIdleCarrierListNR within VarMeasIdleConfig and that contains ssb-MeasConfig:
3> store or replace the SSB measurement configuration from SIB11 into ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within VarMeasIdleConfig;
2> else if there is an entry in carrierFreqListNR of SIB4 with the same carrier frequency and subcarrier spacing as the entry in measIdleCarrierListNR within VarMeasIdleConfig:
3> store or replace the SSB measurement configuration from SIB4 into ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within VarMeasIdleConfig;
2> else:
3> remove the ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within VarMeasIdleConfig, if stored;

Thus, it is proposed:

[bookmark: _Toc37889630]In NR, use “need S” for SSB related configurations in MeasIdleCarrierNR-r16 (including nrofSS-BlocksToAverage-r16, absThreshSS-BlocksConsolidation-r16, smtc-r16 and ssb-ToMeasure-r16). 
In [3], the issue is discussed further, addressing the following NOTE in the early measurement procedure 

The UE is not required to perform idle/inactive measurements on a given carrier if the SSB configuration of that carrier provided via dedicated signaling is different from the SSB configuration broadcasted in the serving cell, if any. 

Specifically, how the UE determines the difference between SIB and dedicated signalling, in case the values are absent (either in SIB/dedicated) and default values are to be assumed. For example, if the SMTC is absent in SIB, it is specified that the value of 5ms is to be assumed. Thus, if the UE was given an SMTC of 5ms in Release for a certain carrier, but the SMTC value for that carrier is absent in the SIB4/11, can the UE still assume the values to be the same and continue the early measurement? 

The rapporteur’s understanding is that what matters is the value that ends up being used for a specific parameter (i.e. it doesn’t matter if SIB4 includes an SMTC value of 5ms or that field is absent and the default value of 5ms is used).  Thus it is proposed a simple modification of the NOTE as below will be sufficient to clarify that: 

The UE is not required to perform idle/inactive measurements on a given carrier if the SSB configuration of that carrier provided viaaccording to dedicated signaling is different from the SSB configuration according to broadcasted signalling in the serving cell, if any. 

[bookmark: _Toc37889631]The NOTE regarding UE behaviour on SSB configuration differences between dedicated and broadcasted signalling to be updated as above to avoid any confusion of the handling when some of the parameters are absent and default values are used. 


Difference between the number of carriers UE is configured to measure and those that the UE can report (related to DCCA_8)

In [1] and [3], the issue of handling the different between the number of carriers the UE is configured to measure and those that the UE can report are discussed. In [1], it is pointed out that this problem already existed in rel-15 euCA, where the UE can be configured to be measure up to 8 carriers, but can report only up to 3. Corrections were proposed in RAN2_108 for euCA (R2-1915668), but it was agreed to leave it to UE implementation on which carriers to select to report. Thus, it was proposed to keep the same approach for LTE rel-16 as well.

In [3], on the other hand, it was proposed to introduce the priority of each measured frequency, where the priority indicator is used to select the measured target frequency and rank the measurement results.

The rapporteur’s understanding is the same as in [1], specifically regarding that even if a frequency priority is to be included, it may differ from cell to cell and the UE behaviour will become complicated regarding how to handle dedicated vs broadcasted frequency priorities. It thus proposed:

[bookmark: _Toc37889632]When the UE is configured to measure more frequencies than it is configured to report, it is left up to UE implementation on which frequencies to include in the early measurement report. 


Forwarding early measurements to SN in INM (DCCA_14)

In [4], it is pointed out that the early measurements can be useful for the SN in selecting SCells for the SCG. Current specification does not prevent the forwarding the early measurements to the SN during, but since different format/IEs are used for connected measurements and early measurements, the network has to convert the early measurement results to the IEs used in CG-ConfigInfo (i.e. MeasResult2EUTRA/MeasResult2NR). Such a conversion will be transparent to the SN (i.e. the SN will not be able to know if the measurements are regular connected mode measurements or early measurements).  Thus, it is proposed to explicitly include the early measurement results in the CG-Configinfo, so that the SN can differentiate between regular and connected mode measurements and make a more informed decision (as the accuracy of early measurements and connected mode measurements is different).

Since this issue has not been discussed previously, the rapporteur proposes:

[bookmark: _Toc37889633]RAN2 to discuss if early measurements can be explicitly forwarded to the SN via new IEs in CG-ConfigInfo. 

Early measurement configuration in UE context retrieval (DCCA_15)

In [7], it is pointed out that knowing whether a UE is configured with early measurements will enable the target node to make a more informed decision on whether to ask for early measurements in the Resume and give the appropriate UL grants to the Resume Complete message that will include the early measurements. In the current specs, the early measurement configuration is not part of the UE context, and as such the target node (if not the same as the source node) will be blindly asking for the measurements and risk wasting radio resources by blindly allocating UL grants to the UE for sending the early measurements. Thus, it was proposed to include the measIdleConfig in the AS-Config IE that is part of the HandoverPreparationInfo inter-node message.

The issue was discussed in RAN2-109e and there was no consensus. Considering more companies are showing support for this, including network operators, and the specification impact is minimal (a single inter-node message IE, no impact on UE behaviour impacted), the rapporteur proposes:

[bookmark: _Toc37889634]In LTE/NR rel-16, the measIdleConfig is included in the AS-Config IE to enable early measurement configuration available during UE context retrieval.

Introduction of secondary SMTC for early measurement configuration (DCCA_16)

In [2], it is pointed out that TEI16 has introduced secondary SMTC configuration (SMTC2-LP) for cell reselection measurement in SIB2/4 (to support cells with long SSB periodicity) and it was proposed to introduce the equivalent IE also for early measurements.

The rapporteurs understanding is this is a reasonable proposal, as we have earlier agreement to align cell reselection and early measurement SSB configurations.

[bookmark: _Toc37889635]Add SMTC2-LP in NR ssb-MeasConfig for early measurement configuration.

Miscellaneous issues 
In [5], it is stated that current field description for qualityThreshold seems like PCell and other 8 cells can be included for idle/inactive measurement reporting, but current specification allows only 8 cells to be included in the reporting. And it was thus proposed to update the field description to state that that PCell is one of these 8 cells that can be reported.

The rapporteur’s understanding is that the observation in [5] is incorrect because the maximum cells to include per carrier is not including the PCell. This can be clearly seen in the ASN.1 definitions, for example for NR:

MeasResultIdleNR-r16 ::=  SEQUENCE {
    measResultServingCell-r16 SEQUENCE {
        rsrp-Result-r16           RSRP-Range,
        rsrq-Result-r16           RSRQ-Range,
        resultsSSB-Indexes-r16    ResultsPerSSB-IndexList-r16                                                       OPTIONAL
    },
    measResultsPerCarrierListIdleNR-r16 SEQUENCE (SIZE (1.. maxFreqIdle-r16)) OF MeasResultsPerCarrierIdleNR-r16    OPTIONAL,
    ...
}

MeasResultsPerCarrierIdleNR-r16 ::=   SEQUENCE {
    carrierFreqNR-r16                     ARFCN-ValueNR,
    measResultsPerCellListIdleNR-r16      SEQUENCE (SIZE (1..maxCellMeasIdle-r16)) OF MeasResultsPerCellIdleNR-r16,
    ...
}

The items highlighted in turquoise are related to the neighbour cell measurements, while the ones in yellow are for the PCell, and there is no overlap (i.e. maxCellMeasIdle is limiting only neighbour cell measurements).

[bookmark: _Toc37889636]No changes required regarding the qualityThreshold field description.

In [9], several proposals were provided regarding the handling of early measurements and early measurement results:

Proposal 2: 	Modify the structure of the procedural specification to align more with RRM 
· Update title of 5.6.20.1a to clarify it concerns handling of measurement configuration received on broadcast
· Remove intra-RAT cell (re-) selection from the section defining handling handling of broadcast configuration i.e. of merge with inter-RAT(re-) selection
· Create separate section to cover the reporting aspects i.e. aspects related to the setting of results (including ordering)
Proposal 3	At least for LTE, avoid duplicating the procedure for deriving cell and beam quality by a minor change of the existing section so as to also cover idle and inactive (as shown)

Proposal 4	RAN2 is requested to select one option to capture the previous agreement regarding selection of the frequency list (i.e. not per RAT

Proposal 5	For all cases introduced in R16, specify the UE behaviour if a field is not configured by statements in the field description i.e. do not use need S for this purpose (i.e. use need R/ need M to clarify whether delta signalling applies)

Proposal 6	For 36.331, the extension field is used only for reporting additional neighbouring EUTRA carriers (i.e. when reporting results for 4.. 8 carriers). Only for such carriers, the UE does not report serving cell results. Discuss and conclude whether:
· Whether to make reporting of the additional carriers conditionally mandatory for a UE supporting R16, or to introduce an additional capability
· Whether to introduce an additional field by which network can explicitly request UE to provide results regarding the additional neibhouring carriers

Proposals 2-5 seems to be agreeable in principle, but they are mostly general guidelines/aspects to be handled during ASN.1 review.  For proposal 6 regarding the handling of up to 8 EUTRA carriers in LTE, this issue is already raised in the email discussion (issued DCCA_8, proposal 9b in [11]). As it involves not only ASN.1 but also procedural aspects, further discussion is needed based on company contributions (or offline discussion during the meeting).

[bookmark: _Toc37889637]The proposals in [9] to be considered during Ran2-109bis-e offline discussion (or subsequent RRC ASN.1 review)

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

Proposals for easy agreement:
Proposal 1	Granular request of early measurements (i.e. EUTRA, NR, or both) to be supported in RRC(Connection)Resume and UEInformation messages. TP proposed in [8] to be captured in 36/38.331.
Proposal 2	Granular availability indication of early measurements (i.e. EUTRA, NR, or both) to be supported in RRC(Connection)ResumeComplete and RRC(Connection)SetupComplete messages. TP proposed in [8] to be captured in 36/38.331.
Proposal 7	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 8	Add SMTC2-LP in NR ssb-MeasConfig for early measurement configuration.
Proposal 9	No changes required regarding the qualityThreshold field description.

Proposals for further discussion:
Proposal 3	In NR, use “need S” for SSB related configurations in MeasIdleCarrierNR-r16 (including nrofSS-BlocksToAverage-r16, absThreshSS-BlocksConsolidation-r16, smtc-r16 and ssb-ToMeasure-r16).
Proposal 4	The NOTE regarding UE behaviour on SSB configuration differences between dedicated and broadcasted signalling to be updated as: The UE is not required to perform idle/inactive measurements on a given carrier if the SSB configuration of that carrier provided according to dedicated signaling is different from the SSB configuration according to broadcasted signalling in the serving cell, if any.
Proposal 5	When the UE is configured to measure more frequencies than it is configured to report, it is left up to UE implementation on which frequencies to include in the early measurement report.
Proposal 6	RAN2 to discuss if early measurements can be explicitly forwarded to the SN via new IEs in CG-ConfigInfo.
Proposal 10	The proposals in [9] to be considered during RAN2-109bis-e offline discussion (or subsequent RRC ASN.1 review)
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