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Introduction
[bookmark: _Toc242573354]In this contribution we discuss the UE behavior concerning measurements during transitions from CONNECTED to INACTIVE (suspend) and from INACTIVE to CONNECTED (resume), and, the handling of measConfig received in CONNECTED.
Discussion
Measurements in RRC Connected
In NR, the network may configure an RRC_CONNECTED UE to perform measurements and report them in accordance with the measurement configuration. 
For the UE that has just transitioned from IDLE to CONNECTED (e.g. during power on), measConfig may be included in an RRCReconfiguration, and start performing measurements in CONNECTED according to the provided configuration. 
In RRC, this is captured in 5.3.5.3 by the UE first receiving the measConfig and storing configurations in a UE variable called VarMeasConfig, as follows:
************************************************************************************************************************
[bookmark: _Toc535261184]5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration:
. . . 
1>	if the RRCReconfiguration message includes the measConfig:
2>	perform the measurement configuration procedure as specified in 5.5.2;
. . . 
************************************************************************************************************************




Then, in 5.5.3 it is specified how the UE shall perform measurements when it has a measConfig, as partially described below:
************************************************************************************************************************
[bookmark: _Toc535261286]5.5.3	Performing measurements
[bookmark: _Toc535261287]5.5.3.1	General
. . .
The UE shall:
1>	whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell for which servingCellMO is configured as follows:
. . . 
1>	if at least one measId included in the measIdList within VarMeasConfig contains SINR as trigger quantity and/or reporting quantity:
. . . 
1>	for each measId included in the measIdList within VarMeasConfig:
. . . 
2>	if the reportType for the associated reportConfig is periodical or eventTriggered:
 . . .
2>	perform the evaluation of reporting criteria as specified in 5.5.4.
************************************************************************************************************************
CONNECTED UE shall perform measurements according to the stored measConfig. 

Measurements in RRC Idle
The UE transitions to IDLE while in CONNECTED upon the reception of an RRCRelease message (without a suspend configuration) and as part of the procedure, release all radio resources. In our understanding, that includes any stored measurement configuration and/or content in UE variable (VarMeasConfig), as shown below:
************************************************************************************************************************
5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
. . . 
1>	if the RRCRelease includes suspendConfig:
. . . 
2>	enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1>	else
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.
. . . 
[bookmark: _Toc535261236]5.3.11	UE actions upon going to RRC_IDLE
UE shall:
. . . 
1>	release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs;
1>	indicate the release of the RRC connection to upper layers together with the release cause;
1>	enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20], except if going to RRC_IDLE was triggered by selecting an inter-RAT cell while T311 was running;
. . .
************************************************************************************************************************

To perform cell selection upon going to IDLE, the UE also needs measurements. And, upon doing cell selection, the continues to perform measurements for cell re-selection as shown below:
************************************************************************************************************************
[bookmark: _Toc535259754]5.2	Cell selection and reselection
[bookmark: _Toc535259755]5.2.1	Introduction
UE shall perform measurements for cell selection and reselection purposes as specified in TS 38.133 [8].
When evaluating Srxlev and Squal of non-serving cells for reselection evaluation purposes, the UE shall use parameters provided by the serving cell and for the final check on cell selection criterion, the UE shall use parameters provided by the target cell for cell reselection.
The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s) associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs. The UE shall select a suitable cell based on RRC_IDLE or RRC_INACTIVE state measurements and cell selection criteria.
In order to expedite the cell selection process, stored information for several RATs, if available, may be used by the UE.
When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. The change of cell may imply a change of RAT. Details on performance requirements for cell reselection can be found in TS 38.133 [8].
The NAS is informed if the cell selection and reselection result in changes in the received system information relevant for NAS.
. . . 
For cell selection in multi-beam operations, measurement quantity of a cell is up to UE implementation.
For cell reselection in multi-beam operations, the measurement quantity of this cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:
-	if nrofSS-BlocksToAverage is not configured in SIB2; or
-	if absThreshSS-BlocksConsolidation is not configured in SIB2; or
-	if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:
-	derive a cell measurement quantity as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [11].
-	else:
-	derive a cell measurement quantity as the linear average of the power values of up to nrofSS-BlocksToAverage of highest beam measurement quantity values above absThreshSS-BlocksConsolidation.
************************************************************************************************************************

In our understanding, the parameters for these measurements upon entering IDLE are obtained in SIB2 of the selected cell. In this transition to IDLE there is no ambiguity as the UE has no stored measConfig (received in CONNECTED) anyway.
************************************************************************************************************************
[bookmark: _Toc535261392]–	SIB2
SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
SIB2 information element
-- ASN1START
-- TAG-SIB2-START

SIB2 ::=                            SEQUENCE {
    cellReselectionInfoCommon           SEQUENCE {
        nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)          OPTIONAL,       -- Need R
        absThreshSS-BlocksConsolidation     ThresholdNR                                     OPTIONAL,       -- Need R
        rangeToBestCell                     RangeToBestCell                                 OPTIONAL,       -- Need R
        q-Hyst                              ENUMERATED {
                                                dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
                                                dB12, dB14, dB16, dB18, dB20, dB22, dB24},
        speedStateReselectionPars           SEQUENCE {
            mobilityStateParameters             MobilityStateParameters,
            q-HystSF                        SEQUENCE {
                sf-Medium                       ENUMERATED {dB-6, dB-4, dB-2, dB0},
                sf-High                         ENUMERATED {dB-6, dB-4, dB-2, dB0}
            }
        }                                                                                   OPTIONAL,       -- Need R
    ...
    },
// Some parts omitted 

-- TAG-SIB2-STOP
-- ASN1STOP
************************************************************************************************************************

Measurements in RRC Inactive
With the introduction of INACTIVE state and the suspend procedure, the UE transitions to INACTIVE while in CONNECTED upon the reception of an RRCRelease message with a suspend configuration. 
Different from the IDLE case, RRC defines that the UE stores all current parameters (E.g. configured with RRCReconfiguration or RRCResume), which also includes a measConfig, enters INACTIVE and perform cell selection.
************************************************************************************************************************
[bookmark: _Toc535261226]5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
. . . 
2>	else:
3>	store in the UE Inactive AS Context the received suspendConfig, all current parameters configured with RRCReconfiguration or RRCResume, the current KgNB and KRRCint keys, the ROHC state, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;
2>	suspend all SRB(s) and DRB(s), except SRB0;
2>	indicate PDCP suspend to lower layers of all DRBs;
2>	if the t380 is included:
3>	start timer T380, with the timer value set to t380;
2>	if the RRCRelease message is including the waitTime:
3>	start timer T302 with the value set to the waitTime;
3>	inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';
2>	indicate the suspension of the RRC connection to upper layers;
2>	enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1>	else
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.
************************************************************************************************************************
Upon entering INACTIVE the UE stores measConfig received in CONNECTED.

As in the case of IDLE, there seems to be a common understanding in RAN2 that the UE should obtain measurement configuration parameters from SIB2, as in the case of transitioning to IDLE. 
In INACTIVE the UE performs measurements according to measurement configuration in SIB2 (not according to the measConfig stored in the UE Inactive AS Context).

Issues on measurement configurations
In the case of IDLE state, the UE does not store measConfig, hence, it is quite clear that the UE uses the measurement configurations from SIB2 to perform measurements in IDLE. In INACTIVE state, the UE stores a measConfig received in CONNECTED that contains quite many parameters like the ones broadcasted in SIB2. Hence, it is not obvious which measurement configuration shall be used. 
This is especially an issue considering that the UE stores a measConfig upon reception of RRCRelease with suspendConfig but does not suspend the measurements performed according to measConfig (received in CONNECTED).
In our view, it would be good to clarify this aspect in the specifications and chair notes.
RAN2 understanding is that upon entering INACTIVE the UE stores measConfig but suspends measurements performed according to measConfig.
RAN2 understanding is that UE perform measurements in INACTIVE according to measurement configuration obtained in SIB2.

A companion CR to 38.331 can be found in [1].
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361][bookmark: _Hlk528334907]RAN2 is kindly asked to discuss the following proposal:
1. RAN2 understanding is that upon entering INACTIVE the UE stores measConfig but suspends measurements performed according to measConfig.
1. RAN2 understanding is that UE perform measurements in INACTIVE according to measurement configuration obtained in SIB2.
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