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1 Introduction
The concept of RRC INACTIVE state and UE Inactive AS context is introduced in NR. The UE stores NW configurations in UE inactive AS context in INACTIVE state and restores the configuration while resuming to CONNECTED mode. RAN2 has discussed about the UE Inactive AS context but we still find some problem based current specification. The paper discuss the issues related to the content in UE Inactive AS context and propose a CR to fix them.
2 Discussion
2.1 The configuration from RRCSetup
Based on current 38.331 chapter 5.3.8.3, the UE shall store all current parameters configured with RRCReconfiguration or RRCResume.

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;

Parameters to be stored in UE could have been received also with RRCSetup. It is unclear that whether the UE could omit the configuration from RRCSetup. The intention of UE Inactive AS context is to store all configurations. So, we proposes that the configuration from RRCSetup is also stored.

Proposal 1:  The configurations in RRCSeup is also included in UE Inactive AS context.

2.2 The configuration from ReconfigurationWithSync
According to 38.331 chapter 5.3.13.4, the UE restores masterCellGroup from the UE inactive AS context while resuming the RRC connection. And based on 38.331 chapter 5.3.8.3, the UE inactive AS context contains "all current parameters configured with RRCReconfiguration or RRCResume", which includes also ReconfigurationWithSync if the UE has received it during RRC_CONNECTED (e.g. handover). The current SPEC implies that UE should restore the parameters configured in ReconfigurationWithSync, which is incorrect from our point of view.

SpCellConfig ::=     SEQUENCE {
    servCellIndex                ServCellIndex               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync      ReconfigurationWithSync     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants       SetupRelease { RLF-TimersAndConstants }     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold   ENUMERATED {n1}            OPTIONAL,   -- Need S
    spCellConfigDedicated        ServingCellConfig           OPTIONAL,   -- Need M
    ...
}

ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon     ServingCellConfigCommon             OPTIONAL,   -- Need M
    newUE-Identity         RNTI-Value,
    t304                   ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                          OPTIONAL,   -- Need N
    ...,
    [[
    smtc                   SSB-MTC                             OPTIONAL    -- Need S
    ]]
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Take the ServingCellConfigCommon configuration for example. If the UE reselects other cell during RRC_INACTIVE and then starts RRC connection resumption, it will restore servingCellConfigCommon of the cell in which the RRC connection was suspended. This is fatal issue, because servingCellConfigCommon contains basic parameters which define the cell (e.g. physical Cell ID, basic SSB parameters, etc). The network also can't change servingCellConfigCommon with RRCResume, because RRCResume can't contain reconfigurationWithSync. This all means that network must always use fullConfig in RRCResume, if resume is performed on other cell where the connection was suspended.

ServingCellConfigCommon ::=      SEQUENCE {
    physCellId                    PhysCellId            OPTIONAL,   -- Cond HOAndServCellAdd,
    downlinkConfigCommon          DownlinkConfigCommon  OPTIONAL,   -- Cond HOAndServCellAdd

    uplinkConfigCommon            UplinkConfigCommon    OPTIONAL,   -- Need M
    supplementaryUplinkConfig     UplinkConfigCommon    OPTIONAL,   -- Need S
    n-TimingAdvanceOffset         ENUMERATED { n0, n25600, n39936 }   OPTIONAL,   -- Need S
    ssb-PositionsInBurst          CHOICE {
        shortBitmap                    BIT STRING (SIZE (4)),
        mediumBitmap                   BIT STRING (SIZE (8)),
        longBitmap                     BIT STRING (SIZE (64))
    }                                                   OPTIONAL, -- Cond AbsFreqSSB
    ssb-periodicityServingCell    ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }   OPTIONAL, -- Need S
    dmrs-TypeA-Position           ENUMERATED {pos2, pos3},
    lte-CRS-ToMatchAround         SetupRelease { RateMatchPatternLTE-CRS }       OPTIONAL, -- Need M
    rateMatchPatternToAddModList  SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL, -- Need N
    rateMatchPatternToReleaseList SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId OPTIONAL, -- Need N
    subcarrierSpacing              SubcarrierSpacing          OPTIONAL, -- Cond HOAndServCellAdd
    tdd-UL-DL-ConfigurationCommon  TDD-UL-DL-ConfigCommon     OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower             INTEGER (-60..50),
    ...
}

For other parameters in ReconfigurationWithSync, such as C-RNTI, t304, dedicated RACH resource, or smtc configuration, it is also not feasible to use in the new cell. 

Therefore, the current SPEC will force network to use full configuration if resume is performed on other cell. This will make the design of INACTIVE state not so useful. We think that the UE should not store the configurations in ReconfigurationWithSync. The UE should use servingCellConfigCommon-SIB from the cell where it resumes the connection (i.e. it would apply correct basic parameters from the system information of the cell it resumes).

Proposal 2:  The UE does not store the configurations included in ReconfigurationWithSync in UE Inactive AS context.

2.3 UE Inactive AS context upon redirection to other RAT
Based on 38.331 chapter 5.3.8.3, it is possible that UE is redirected to LTE and the UE should stay in RRC_INACTIVE state (store the UE inactive AS context). 

In 5.3.8.3, there is handling of suspendConfig, ending to transition to RRC_INACTIVE 

1>	if the RRCRelease includes suspendConfig:
<Remove unrelated parts>
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;
<Remove unrelated parts>
2>	enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];

Then, the UE will perform redirection to LTE according to 38.304, section 5.2.6.


At reception of RRCRelease message to transition the UE to RRC_IDLE or RRC_INACTIVE, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo if included in the RRCRelease message. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT.

RAN2 does not intend to keep the UE inactive context while going to the other RAT. Cell reselection between LTE INACTIVE and NR INACTIVE is not supported, either. So, there should be restriction in 38.331 that RRCRelease cannot contain both suspendConfig and redirectCarrierInfo with redirection to LTE.

Proposal 3: The network does not configure suspendConfig when the network redirect the UE to an inter-RAT carrier frequency.

A CR on 38.331 based on above proposals is provided [1]. We think that RAN2 should adopt this CR to fix the INACTIVE mode issue. 

Proposal 4: RAN2 adopts the CR in [1].

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1:  The configurations in RRCSeup is also included in UE Inactive AS context.

Proposal 2:  The UE does not store the configurations included in ReconfigurationWithSync in UE Inactive AS context.

Proposal 3: The network does not configure suspendConfig when the network redirect the UE to an inter-RAT carrier frequency.

Proposal 4: RAN2 adopts the CR in [1].
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