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Start of Change1
[bookmark: _Toc5952514][bookmark: _Hlk1143881]3	Definitions, symbols and abbreviations
[bookmark: _Toc5952515]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [11] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [11].
Active DL BWP: Active DL bandwidth part as defined in TS 38.213 [3].
Blackbox Approach: Testing methodology, in which the UE internal implementation of certain specific UE functionality involved in the test, is unknown.
Control Resource Set: As defined in TS 38.213 [3].
DAPS handover: Dual active protocol stack based handover.
DL BWP: DL bandwidth part as defined in TS 38.213 [3].
EN-DC: E-UTRA-NR Dual Connectivity as defined in clause 4.1.2 of TS 37.340 [17].
en-gNB: As defined in TS 37.340 [17].
FR1: Frequency range 1 as defined in clause 5.1 of TS 38.104 [13].
FR2: Frequency range 2 as defined in clause 5.1 of TS 38.104 [13].
gNB: as defined in TS 38.300 [10].
Master Cell Group: As defined in TS 38.331 [2].
[bookmark: _Hlk827074]Multi-Radio Dual Connectivity: Dual Connectivity between E-UTRA and NR nodes, or between two NR nodes, as defined in TS 37.340 [17].
ng-eNB: As defined in TS 38.300 [10].
NE-DC: NR-E-UTRA Dual Connectivity as defined in clause 4.1.3.2 of TS 37.340 [17].
NGEN-DC: NG-RAN E-UTRA-NR Dual Connectivity as defined in clause 4.1.3.1 of TS 37.340 [17].
NR-DC: NR-NR Dual Connectivity as defined in clause 4.1.3.3 of TS 37.340 [17].
Primary Cell: As defined in TS 38.331 [2].
Quasi Co-Location: As defined in TS 38.214 [26].
RLM-RS resource: A resource out of the set of resources configured for RLM by higher layer parameter RLM-RS-List [2] as defined in TS 38.213 [3].
SA operation mode: Operation mode when the UE is configured with at least PCell and not any MR-DC.
Secondary Cell: As defined in TS 38.331 [2].
Secondary Cell Group: As defined in TS 38.331 [2].
Serving Cell: As defined in TS 38.331 [2].
SMTC: An SSB-based measurement timing configuration configured by SSB-MeasurementTimingConfiguration as specified in TS 38.331 [2].
Special Cell: As defined in TS 38.331 [2].
SSB: SS/PBCH block as defined in clause 7.8.3 of TS 38.211 [6].
Timing Advance Group: As defined in TS 38.331 [2].
End of Change1

Start of Change2
6.1.1B	NR DAPS Handover
6.1.1B.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.
[bookmark: _Toc526331610]6.1.1B.2	NR FR1 - NR FR1 Handover
The requirements in this clause are applicable to both intra-frequency and inter-frequency DAPS handovers from NR FR1 cell to NR FR1 cell.
[bookmark: _Toc526331611]6.1.1B.2.1	Handover delay
When the UE receives a RRC command implying DAPS handover the UE shall starts connecting to the target cell while keep the source cell connected before the source cell is released. UE shall be ready to start the transmission of the new uplink PRACH channel within DDAPS_HO seconds from the end of the last TTI containing the RRC command.
DDAPS_HO = Tinterrupt_S + Tsearch + TIU + Tprocessing+ T∆ ms
Where:
Tinterrupt_S is the interruption time on the source cell, as defined in clause 6.1.1B.2.2.
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = Trs + 2 ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 3* Trs + 2 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
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=5ms 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 20ms.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
In the delay requirement 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.
Editor’s note: another delay requirement is needed on source cell release. How to capture this is FFS.
[bookmark: _Toc526331612]6.1.1B.2.2	Interruption time upon receiving RRC command for DAPS handover
After UE receiving a RRC command implying DAPS handover, UE is allowed to cause interruption with length of Tinterrupt_S on the source cell, where Tinterrupt_S is defined in the following tables for different scenarios:
Table 6.1.1B.2.2-1: Tinterrupt_S for intra-frequency DAPS handover with BWsource ≥ BWtarget
	[image: ]
	NR Slot length (ms) of source cell
	Interruption time on source cell after receiving HO command (number of slot)

	0
	1
	[1]

	1
	0.5
	[1]



Table 6.1.1B.2.2-2: Tinterrupt_S for intra-frequency DAPS handover with BWsource < BWtarget
	[image: ]
	NR Slot length (ms) of source cell
	Interruption time on source cell after receiving HO command (ms) 

	0
	1
	[TBWPswitchDelayRRC as defined in clause 8.6.3]

	1
	0.5
	



Table 6.1.1B.2.2-3: Tinterrupt_S for intra-band inter-frequency DAPS handover
	[image: ]
	NR Slot length (ms) of source cell
	Interruption length (slot)

	0
	1
	[1 + TSMTC_duration] 

	1
	0.5
	[2 + TSMTC_duration] 



Table 6.1.1B.2.2-4: Tinterrupt_S for inter-band DAPS handover
	[image: ]
	NR Slot length (ms) of source cell
	Interruption length (slot)

	
	
	Synchronous
	Asynchronous

	0
	1
	[1]
	[2]

	1
	0.5
	[2]
	[3]



Note: UE cannot support simultaneous uplink transmission may cause more interruption on the source cell.
6.1.1B.2.2	Interruption time upon source cell release
Editor’s note: interruption on target cell is allowed upon source cell release. How to capture this is FFS.
Note: UE cannot support simultaneous uplink transmission may cause more interruption on the target cell.

6.1.1B.3	NR FR2 - NR FR1 Handover
The requirements in this clause are applicable to inter-frequency DAPS handovers from NR FR2 cell to NR FR1 cell.
6.1.1B.3.1	Handover delay
When the UE receives a RRC command implying DAPS handover the UE shall starts connecting to the target cell while keep the source cell connected before the source cell is released. UE shall be ready to start the transmission of the new uplink PRACH channel within DDAPS_HO seconds from the end of the last TTI containing the RRC command.
DDAPS_HO = Tinterrupt_S + Tsearch + TIU + Tprocessing + T∆ ms
Where:
Tinterrupt_S is the interruption time on the source cell, as defined in clause 6.1.1B.3.2.
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = Trs + 2 ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 3* Trs + 2 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
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=5ms 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 40ms.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
In the delay requirement 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.
Editor’s note: another delay requirement is needed on source cell release. How to capture this is FFS.
6.1.1B.3.2	Interruption time upon receiving RRC command for DAPS handover
After UE receiving a RRC command implying DAPS handover, UE is allowed to cause interruption with length of Tinterrupt_S on the source cell, where Tinterrupt_S is defined in the following tables for different scenarios:
Table 6.1.1B.3.2-4: Tinterrupt_S for inter-band DAPS handover
	[image: ]
	NR Slot length (ms) of source cell
	Interruption length (slot)

	
	
	Synchronous
	Asynchronous

	2
	0.25
	[4]
	[5]

	3
	0.125
	[8]
	[9]



6.1.1B.3.2	Interruption time upon source cell release
Editor’s note: interruption on target cell is allowed upon source cell release. How to capture this is FFS.
Note: UE cannot support simultaneous uplink transmission may cause more interruption on the target cell.

6.1.1B.4	NR FR1 - NR FR2 Handover
The requirements in this clause are applicable to inter-frequency DAPS handovers from NR FR1 cell to NR FR2 cell.
6.1.1B.4.1	Handover delay
When the UE receives a RRC command implying DAPS handover the UE shall starts connecting to the target cell while keep the source cell connected before the source cell is released. UE shall be ready to start the transmission of the new uplink PRACH channel within DDAPS_HO seconds from the end of the last TTI containing the RRC command.
DDAPS_HO = Tinterrupt_S + Tsearch + TIU + Tprocessing + T∆ ms
Where:
Tinterrupt_S is the interruption time on the source cell, as defined in clause 6.1.1B.4.2.
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = Trs + 2 ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 3* Trs + 2 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
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=5ms 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 40ms.
NOTE 1:	The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
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.
Editor’s note: another delay requirement is needed on source cell release. How to capture this is FFS.
6.1.1B.4.2	Interruption time upon receiving RRC command for DAPS handover
After UE receiving a RRC command implying DAPS handover, UE is allowed to cause interruption with length of Tinterrupt_S on the source cell, where Tinterrupt_S is defined in the following tables for different scenarios:
Table 6.1.1B.4.2-4: Tinterrupt_S for inter-band DAPS handover
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	NR Slot length (ms) of source cell
	Interruption length (slot)

	
	
	Synchronous
	Asynchronous

	0
	1
	[1]
	[2]

	1
	0.5
	[2]
	[3]



6.1.1B.4.2	Interruption time upon source cell release
Editor’s note: interruption on target cell is allowed upon source cell release. How to capture this is FFS.
Note: UE cannot support simultaneous uplink transmission may cause more interruption on the target cell.


End of Change 2
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