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1. Introduction

In RAN4 specification, the Trs definition appears in multiple requirements.

-Handover requirements (TS 38.133)
-PSCell addition/release (TS 36.133)
Currently the Trs is specified as below,

	Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell prior to or in the handover command, otherwise the requirement in this section is applied with Trs=5ms unless the SSB transmission periodicity is not 5ms. If UE is provided with both SMTC configuration and SSB transmission periodicity, the requirement shall be based on SMTC periodicity.


This contribution further updates the definition.
2. Discussion
In RAN2, there is further update on the SMTC configuration in ReconfigurationWithSync IE.
	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
    ]]




	smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and intra-NR handover. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of intra-NR handover, the smtc is based on the timing reference of source PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


Three observations can be obtained from the above RAN2 progress:

Observation 1: If SMTC is configured, the SMTC periodicity equals to SSB transmission periodicity of the to-be-handover/added cell. 
As we know, SSB periodicity is configured in ServingCellConfigCommon. Regarding handover and PSCell addition procedure, the ssb-periodicityServingCell always have concrete value. Even when the field is absent, the default value is 5ms(i.e., the UE applies 5ms). In other words, UE always knows the SSB transmission periodicity of the to-be-handover/added cell.
	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),

    ...

}




	ssb-periodicityServingCell
The SSB periodicity in ms for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see 38.211, section [7.4.3.1])


Observation 2: If SMTC is not configured and UE ever measured the target cell, the SMTC parameter refers to the SMTC configuration in MO.
Observation 3: If SMTC is not configured and UE never measured the target cell, it means that UE has no any knowledge of the SMTC configuration. In this case, UE only knows the SSB transmission periodicity. However the IE ssb-periodicityServingCell has no offset information. Then UE shall perform blind PSS/SSS detection. 
As we discussed in the SCell activation delay, UE needs the processing time after receiving SSB. In addition, the AGC adjustment shall be applied starting from the next SMTC. In the current specification, when actual SSB transmission periodicity is 5ms, then UE shall perform AGC adjustment and cell detection within 3*5ms. In this case, there is no time left for UE to process the SSB and UE can’t satisfy the 3*5ms requirements. Thus we propose to specify the requirements when the actual SSB transmission periodicity is 20ms, otherwise there is no requirements.
Observation 4: when requirements are specified when SSB transmission periodicity is 5ms, there is no time is left for UE to process the received SSB.

According to the above understanding, the Trs definition shall be further updated as below:

Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this section is applied with Trs=20ms unless the SSB transmission periodicity is not 20ms.
Proposal: Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this section is applied with Trs=20ms unless the SSB transmission periodicity is not 20ms.

3. Conclusions

This contribution provides the further discussion on Trs definition based on RAN2 progress.
Proposal: Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this section is applied with Trs=20ms unless the SSB transmission periodicity is not 20ms.
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