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Introduction
The DAPS handover requirements have been introduced and the corresponding test cases need to be defined. In RAN4#96-e meeting, the test setups for DAPS handover were discussed and the following agreements have been achieved in [1].
	· DAPS HO test – whether to test a known or unknown target cell
Agreement: test known target cell
· DAPS HO test – how to verify source cell release delay
Agreement: add T5 to verify delay requirement. (TE sends RRC to release source cell in T4. Duration of T4 equals to delay requirement. The source cell reserves CSI reporting in T5. UE shall not report any CSI to source cell in T5)
Note: above is high level agreement, which can be used as baseline when developing DAPS HO tests.


In this contribution, we provide the discussion on the test parameters for DAPS handover tests.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Test setup for DAPS HO
[bookmark: OLE_LINK6]The test methodology for DAPS handover tests was discussed in last RAN4 meeting. It has been agreed to introduce five time periods to verify the DAPS handover delays and interruptions requirements.
The DAPS handover tests consists five successive time periods, with time durations of T1, T2, T3, T4 and T5 respectively. 
· Before the start of T1, the UE is connected to the source cell and not aware of the target cell. During T1, the UE does not have any timing information of the target cell. 
· Starting T2, the target cell becomes detectable. Gap pattern shall be configured for inter-frequency target cell. During T2, the UE performs cell detection and measurements on the target cell and shall send event report to the network. After receiving the event report, the network send a RRC message implying DAPS handover to the UE.
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]The start of T3 is the instant when the last TTI containing DAPS handover command is sent to the UE. During T3, the handover delay Dhandover1 and the interruption time Tinterrupt1 for target cell addition need to be verified. After successful RACH procedure of the target cell, the network send a RRC message implying source cell release to the UE.
· The start of T4 is the instant when the last TTI containing source cell release command is sent to the UE. During T4, the handover delay Dhandover2 and the interruption time Tinterrupt2 for source cell release need to be verified.
· Starting T5, the UE stops to send CSI report to the source cell.
During T3, the UE shall has successful RACH procedure to the target cell and starts to be connected with target cell. After successful RACH procedure, the UE shall be continuously scheduled on the target cell. The length of time period T3 shall be longer than Dhandover1. During the whole test, the UE shall be continuously scheduled on the source cell until the UE release the source cell.
Proposal 1: It is suggested that the DAPS handover tests consist of five successive time periods.
· Before the start of T1, the UE is connected to the source cell and not aware of the target cell. During T1, the UE does not have any timing information of the target cell. 
· Starting T2, the target cell becomes detectable. Gap pattern shall be configured for inter-frequency target cell. During T2, the UE performs cell detection and measurements on the target cell and shall send event report to the network. After receiving the event report, the network send a RRC message implying DAPS handover to the UE.
· The start of T3 is the instant when the last TTI containing DAPS handover command is sent to the UE. During T3, the handover delay Dhandover1 and the interruption time Tinterrupt1 for target cell addition need to be verified. After successful RACH procedure of the target cell, the network send a RRC message implying source cell release to the UE.
· The start of T4 is the instant when the last TTI containing source cell release command is sent to the UE. During T4, the handover delay Dhandover2 and the interruption time Tinterrupt2 for source cell release need to be verified.
· Starting T5, the UE stops to send CSI report to the source cell.
The handover delay Dhandover1 is defined as follows:
Dhandover1 = TRRC_procedure + Tprocessing + T∆ + TIU + Tmargin ms
Since it is agreed to test known target cell, the cell search time Tsearch is not included in Dhandover1. For the detailed test setups, most test parameters of the existing handover tests could be reused, and the SMTC periodicity of target NR cell could be set as 20ms. Then, the values of handover delay Dhandover1 for each case can be summarized as Table 1
Table 1: Values of handover delay Dhandover1
	Case
	TRRC_procedure
	Tprocessing
	TIU
	T∆
	Tmargin
	Dhandover1

	Intra-freq for FR1
	10ms
	20ms
	20ms
	20ms
	2ms
	72ms

	Intra-band inter-freq for FR1
	10ms
	20ms
	20ms
	20ms
	2ms
	72ms

	Inter-band for FR1
	10ms
	20ms
	20ms
	20ms
	2ms
	72ms

	Inter-band for FR1-FR2
	10ms
	40ms
	20ms
	20ms
	2ms
	92ms

	Note: The SMTC periodicity of target cell is set as 20ms.


Proposal 2: The values of handover delay Dhandover1 in Table 1 is suggested to be used for verifying DAPS handover requirements.

Applicability rules for synchronous/asynchronous DAPS HO
RAN4 has agreed the following test applicability in [1]
	· The UE capable of asynchronous DAPS handover on any band or band combination needs to be tested only in asynchronous scenario.
· The UE not capable of asynchronous DAPS handover on any band or band combination but capable of synchronous DAPS handover on some band or band combination needs to be tested only in synchronous scenario.


In RAN4, intra-frequency DAPS HO tests, intra-band inter-frequency DAPS HO tests and inter-band inter-frequency DAPS HO tests are defined in both synchronous and asynchronous scenarios. For DAPS handover, support of synchronous or asynchronous DAPS HO is a UE capability and this capability is separately indicated for intra-frequency, intra-band inter-frequency and inter-band inter-frequency cases. So, the test applicability also need to be split for intra-frequency, intra-band inter-frequency and inter-band inter-frequency respectively. Then, the UE only need to be tested for intra-frequency DAPS HO test, one intra-band inter-frequency DAPS HO test and one inter-band inter-frequency DAPS HO test respectively.
Hence, the test applicability rules for DAPS HO could be defined as:
· The UE capable of intra-frequency asynchronous DAPS handover on any band needs to be tested only in asynchronous scenario.
· The UE not capable of intra-frequency asynchronous DAPS handover on any band but capable of synchronous DAPS handover on some band needs to be tested only in synchronous scenario.
· The UE capable of intra-band inter-frequency asynchronous DAPS handover on any band needs to be tested only in asynchronous scenario.
· The UE not capable of intra-band inter-frequency asynchronous DAPS handover on any band but capable of intra-band inter-frequency synchronous DAPS handover on some band needs to be tested only in synchronous scenario.
· The UE capable of inter-band inter-frequency asynchronous DAPS handover on any band combination needs to be tested only in asynchronous scenario.
· The UE not capable of inter-band inter-frequency asynchronous DAPS handover on any band combination but capable of inter-band inter-frequency synchronous DAPS handover on some band combinations needs to be tested only in synchronous scenario.
Proposal 3: The test applicability rules for DAPS HO could be defined as:
· The UE capable of intra-frequency asynchronous DAPS handover on any band needs to be tested only in asynchronous scenario.
· The UE not capable of intra-frequency asynchronous DAPS handover on any band but capable of synchronous DAPS handover on some band needs to be tested only in synchronous scenario.
· The UE capable of intra-band inter-frequency asynchronous DAPS handover on any band needs to be tested only in asynchronous scenario.
· The UE not capable of intra-band inter-frequency asynchronous DAPS handover on any band but capable of intra-band inter-frequency synchronous DAPS handover on some band needs to be tested only in synchronous scenario.
· The UE capable of inter-band inter-frequency asynchronous DAPS handover on any band combination needs to be tested only in asynchronous scenario.
· The UE not capable of inter-band inter-frequency asynchronous DAPS handover on any band combination but capable of inter-band inter-frequency synchronous DAPS handover on some band combinations needs to be tested only in synchronous scenario.

Conclusions
This contribution provides the discussion on the handover requirements for DAPS-based handover for NR mobility enhancements. The following are provided:
Proposal 1: It is suggested that the DAPS handover tests consist of five successive time periods.
· Before the start of T1, the UE is connected to the source cell and not aware of the target cell. During T1, the UE does not have any timing information of the target cell. 
· Starting T2, the target cell becomes detectable. Gap pattern shall be configured for inter-frequency target cell. During T2, the UE performs cell detection and measurements on the target cell and shall send event report to the network. After receiving the event report, the network send a RRC message implying DAPS handover to the UE.
· The start of T3 is the instant when the last TTI containing DAPS handover command is sent to the UE. During T3, the handover delay Dhandover1 and the interruption time Tinterrupt1 for target cell addition need to be verified. After successful RACH procedure of the target cell, the network send a RRC message implying source cell release to the UE.
· The start of T4 is the instant when the last TTI containing source cell release command is sent to the UE. During T4, the handover delay Dhandover2 and the interruption time Tinterrupt2 for source cell release need to be verified.
· Starting T5, the UE stops to send CSI report to the source cell.
Proposal 2: The values of handover delay Dhandover1 in Table 1 is suggested to be used for verifying DAPS handover requirements.
Proposal 3: The test applicability rules for DAPS HO could be defined as:
· The UE capable of intra-frequency asynchronous DAPS handover on any band needs to be tested only in asynchronous scenario.
· The UE not capable of intra-frequency asynchronous DAPS handover on any band but capable of synchronous DAPS handover on some band needs to be tested only in synchronous scenario.
· The UE capable of intra-band inter-frequency asynchronous DAPS handover on any band needs to be tested only in asynchronous scenario.
· The UE not capable of intra-band inter-frequency asynchronous DAPS handover on any band but capable of intra-band inter-frequency synchronous DAPS handover on some band needs to be tested only in synchronous scenario.
· The UE capable of inter-band inter-frequency asynchronous DAPS handover on any band combination needs to be tested only in asynchronous scenario.
· The UE not capable of inter-band inter-frequency asynchronous DAPS handover on any band combination but capable of inter-band inter-frequency synchronous DAPS handover on some band combinations needs to be tested only in synchronous scenario.
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