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Start of Change
6.1.1A	NR Conditional Handover
6.1.1A.1	Introduction
The purpose of NR handover is to change the NR PCell to another NR cell once the UE has evaluated that a preconfigured handover condition has been satisfied. The requirements in this clause are applicable to SA NR, NE-DC and NR-DC.
[bookmark: _Toc526331610]6.1.1A.2	NR FR1 - NR FR1 Handover
The requirements in this clause are applicable to both intra-frequency and inter-frequency conditional handovers from NR FR1 cell to NR FR1 cell.
[bookmark: _Toc526331611]6.1.1A.2.1	Handover delay
When the UE receives a RRC command implying conditional handover the UE shall starts evaluating the handover trigger criteria configured in the RRC command. The UE shall not trigger any handover as long as no handover trigger criteria are fulfilled.
Handover delay DCHO is defined from the last TTI containing the RRC command implying conditional handover is recived until the time the UE starts transmission of the new PRACH:
DCHO = TRRC_1 + Tmeasure + Tinterrupt
Where:
TRRC_1 is the time required to process the RRC command for conditional handover. TRRC_1 = [TBD]
Tmeasure is the time for UE to evaluate the handover trigger criteria. Tmeasure is defined from the time when RRC command for conditional handover is successfully decoded until handover is executed. The end of Tmeasure is no later the time when condition which will trigger a conditional handover exists plus Ttrigger, where Ttrigger is defined as:
· Tidentify_intra_without_index defined in clause 9.2.5 or clause 9.2.6 if the target cell is an unknown intra-frequency cell.
· T SSB_measurement_period_intra defined in clause 9.2.5 or clause 9.2.6 if the target cell is a known intra-frequency cell.
· Tidentify_inter_without_index defined in clause 9.3.4 if the target cell is an unknown inter-frequency cell.
· T SSB_measurement_period_inter defined in clause 9.3.5 if the target cell is a known inter-frequency cell.
Note: Tmeasure ≥ Ttrigger.
Tinterrupt is the interruption time defined in clause 6.1.1A.2.2.
A cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.1 for inter-frequency handover.
[bookmark: _Toc526331612]6.1.1A.2.2	Interruption time
The interruption time is the time between evaluation by the UE that a preconfigured handover condition has been satisfied and the time the UE starts transmission of the new PRACH to the target cell.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt =  TRRC_2 + TIU + Tprocessing+ T∆ ms
Where:
TRRC_2 is the time release the source cell. TRRC_2 = [TBD].
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cellin the handover command, 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=[5]ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
[bookmark: _Toc526331613]6.1.1A.3	NR FR2- NR FR1 Handover
The requirements in this clause are applicable to inter-frequency conditional handovers from NR FR2 cell to NR FR1 cell.
[bookmark: _Toc526331614]6.1.1A.3.1	Handover delay
When the UE receives a RRC command implying conditional handover the UE shall starts evaluating the handover trigger criteria configured in the RRC command. The UE shall not trigger any handover as long as no handover trigger criteria are fulfilled.
Handover delay DCHO is defined from the last TTI containing the RRC command implying conditional handover is recived until the time the UE starts transmission of the new PRACH:
DCHO = TRRC_1 + Tmeasure + Tinterrupt
Where:
TRRC_1 is the time required to process the RRC command for conditional handover. TRRC_1 = [TBD]
Tmeasure is the time for UE to evaluate the handover trigger criteria. Tmeasure is defined from the time when RRC command for conditional handover is successfully decoded until handover is executed. The end of Tmeasure is no later the time when condition which will trigger a conditional handover exists plus Ttrigger, where Ttrigger is defined as:
· Tidentify_inter_without_index defined in clause 9.3.4 if the target cell is an unknown inter-frequency cell.
· T SSB_measurement_period_inter defined in clause 9.3.5 if the target cell is a known inter-frequency cell.
Note: Tmeasure ≥ Ttrigger.
Tinterrupt is the interruption time defined in clause 6.1.1A.3.2.
A cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.3.1 for inter-frequency handover.
[bookmark: _Toc526331615]6.1.1A.3.2	Interruption time
The interruption time is the time between evaluation by the UE that a preconfigured handover condition has been satisfied and the time the UE starts transmission of the new PRACH to the target cell.
When inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt =  TRRC_2 + TIU + Tprocessing+ T∆ ms 
Where:
TRRC_2 is the time release the source cell. TRRC_2 = [TBD].
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the handover command, 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=[5]ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms.
Tprocessing is time for UE processing. Tprocessing can be up to 40ms.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
[bookmark: _Toc526331616]6.1.1A.4	NR FR2- NR FR2 Handover
The requirements in this clause are applicable to both intra-frequency and inter-frequency conditonal handovers from NR FR2 cell to NR FR2 cell.
[bookmark: _Toc526331617]6.1.1A.4.1	Handover delay
When the UE receives a RRC command implying conditional handover the UE shall starts evaluating the handover trigger criteria configured in the RRC command. The UE shall not trigger any handover as long as no handover trigger criteria are fulfilled.
Handover delay DCHO is defined from the last TTI containing the RRC command implying conditional handover is recived until the time the UE starts transmission of the new PRACH:
DCHO = TRRC_1 + Tmeasure + Tinterrupt
Where:
TRRC_1 is the time required to process the RRC command for conditional handover. TRRC_1 = [TBD]
Tmeasure is the time for UE to evaluate the handover trigger criteria. Tmeasure is defined from the time when RRC command for conditional handover is successfully decoded until handover is executed. The end of Tmeasure is no later the time when condition which will trigger a conditional handover exists plus Ttrigger, where Ttrigger is defined as:
· Tidentify_intra_without_index defined in clause 9.2.5 or clause 9.2.6 if the target cell is an unknown intra-frequency cell.
· T SSB_measurement_period_intra defined in clause 9.2.5 or clause 9.2.6 if the target cell is a known intra-frequency cell.
· Tidentify_inter_without_index defined in clause 9.3.4 if the target cell is an unknown inter-frequency cell.
· T SSB_measurement_period_inter defined in clause 9.3.5 if the target cell is a known inter-frequency cell.
Note: Tmeasure ≥ Ttrigger.
Tinterrupt is the interruption time defined in clause 6.1.1A.4.2.
In FR2, the target cell is known if it has been meeting the following conditions:
-	One of the SSBs measured from the target cell also remains detectable during the handover delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].
otherwise it is unknown.

[bookmark: _Toc526331618]6.1.1A.4.2	Interruption time
The interruption time is the time between evaluation by the UE that a preconfigured handover condition has been satisfied and the time the UE starts transmission of the new PRACH to the target cell.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt =  TRRC_2 + TIU + Tprocessing+ T∆ ms
Where:
TRRC_2 is the time release the source cell. TRRC_2 = [TBD].
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1* Trs for both known and unknown target cell.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the handover command, 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=[5]ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
[bookmark: _Toc526331619]6.1.1A.5	NR FR1- NR FR2 Handover
The requirements in this clause are applicable to inter-frequency conditional handovers from NR FR1 cell to NR FR2 cell.
[bookmark: _Toc526331620]6.1.1A.5.1	Handover delay
When the UE receives a RRC command implying conditional handover the UE shall starts evaluating the handover trigger criteria configured in the RRC command. The UE shall not trigger any handover as long as no handover trigger criteria are fulfilled.
Handover delay DCHO is defined from the last TTI containing the RRC command implying conditional handover is recived until the time the UE starts transmission of the new PRACH:
DCHO = TRRC_1 + Tmeasure + Tinterrupt
Where:
TRRC_1 is the time required to process the RRC command for conditional handover. TRRC_1 = [TBD]
Tmeasure is the time for UE to evaluate the handover trigger criteria. Tmeasure is defined from the time when RRC command for conditional handover is successfully decoded until handover is executed. The end of Tmeasure is no later the time when condition which will trigger a conditional handover exists plus Ttrigger, where Ttrigger is defined as:
· Tidentify_inter_without_index defined in clause 9.3.4 if the target cell is an unknown inter-frequency cell.
· T SSB_measurement_period_inter defined in clause 9.3.5 if the target cell is a known inter-frequency cell.
Note: Tmeasure ≥ Ttrigger.
Tinterrupt is the interruption time defined in clause 6.1.1A.5.2.
In FR2, the target cell is known if it has been meeting the following conditions:
-	One of the SSBs measured from the target cell also remains detectable during the handover delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].
otherwise it is unknown.

[bookmark: _Toc526331621]6.1.1A.5.2	Interruption time
The interruption time is the time between evaluation by the UE that a preconfigured handover condition has been satisfied and the time the UE starts transmission of the new PRACH to the target cell.
When inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt =  TRRC_2 + TIU + Tprocessing+ T∆ ms 
Where:
TRRC_2 is the time release the source cell. TRRC_2 = [TBD].
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1* Trs for both known and unknown target cell.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in the handover command, 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=[5]ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. 
Tprocessing is time for UE processing. Tprocessing can be up 40ms.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
End of Change

