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1. Introduction
In last RAN4 meeting, a WF[1] on further mobility enhancement testing was approved, and it is duplicated as below,
	· Introduce following test cases for RACH-less handover

· E-UTRAN FDD - FDD Intra frequency RACH-less handover
· E-UTRAN TDD - TDD Intra frequency RACH-less handover
· E-UTRAN FDD – TDD Inter frequency RACH-less handover
· E-UTRAN TDD – FDD Inter frequency RACH-less handover
· FFS test cases for make-before-break handover

· Initial PUSCH transmission timing after RACH-less handover needs to be verified:

· Option 1: in RACH-less handover test

· Option 2: in new tests to be defined in section A.7.1.x in TS36.133


The test case design for MBB HO is still FFS is because we need to verify the interruption requirement for MBB but there is no concrete methodology agreement on how to count the interrupted subframe number. In this contribution, we analyze the testing methodology for interruption verification in MBB HO test case and propose to approve this methodology before the corresponding test case design.
2. Testing methodology for interruption in MBB test case
The purpose of MBB HO test cases is to verify the HO delay and interruption during the MBB HO, and the requirement for MBB HO is duplicated as below,

	Handover delay requirement:

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command when UE is configured with normal or make-before-break handover.
When the UE receives a RRC message implying handover, the UE shall be ready to start the transmission of the new uplink PUSCH channel within Dhandover seconds from the end of the last TTI containing the RRC command when UE is configured with RACH-less or combination of RACH-less and make-before-break handover.

	Interruption requirement:

When intra-frequency make-before-break handover is commanded, the interruption time shall be less than Tinterrupt

-
Tinterrupt = [5] ms.
NOTE:
The same bandwidth of source cell and target cell is assumed.


And since the main procedure of MBB HO is similar as the legacy HO, so we can reuse the same testing procedure as below,
The test scenario comprises of 1 carrier (because of intra-frequency only) and 2 cells (cell1 is the source cell and cell2 is the target cell). The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE may not have any timing information of cell 2. After the UE has reported Event A3, cell1 shall send a RRC message to UE to imply handover to cell 2 during period T2, T3 is defined as the end of the last TTI containing the RRC message implying handover. The flow is illustrated as below,
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Figure 1. Testing flow of MBB HO

In order to verify the interruption performance during MBB HO, we can use the lost ACK/NACK amount to reflect the interrupted DL subframes when the UE shall be continuously scheduled in cell1. Normally, if interruption occur on subframe N, then ACK/NACK is not available on this subframe. Additionally, the ACK/NACK on N+4 is not available because of the interruption on PDCCH of N-th subframe. Thus, in the worst case, loss of 1 subframes may result into 2 ACK/NACK loss (1 for scheduling missing, 1 for ACK/NACK interruption). However, in MBB HO requirement, the connection with source cell will be terminated once UE transmit RACH/PUSCH in the target cell, and in this case the time sequence relation will become the one in figure 2. Since interruption here is due to the UE RF adjustment for PRACH or PUSCH transmission, UE is expected to transmit PRACH or PUSCH immediately after RF adjustment, that is, from N+5 UE will terminate the connection with source cell (cell1). In this case
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Figure 2. Amount of ACK/NACK loss during MBB HO
So the testing methodology for interruption requirement during MBB HO is to verify if UE is able to loss no more than 5 ACK/NACKs before the first transmission in the target cell (cell 2) or within the T3. 
Based on the analysis above, we propose to approve the following testing methodology before the test case design of MBB HO. 
Proposal1: The amount of ACK/NACK loss will be counted for verifying the interruption during T3 in the MBB HO test design.
Proposal 2: The amount of ACK/NACK loss in the MBB HO test requirement shall be set up to 5.
Proposal 3: The testing methodology in this contribution shall be approved before the test case design.
3. Conclusions

In this contribution, we analyze the testing methodology for interruption verification in MBB HO test case and propose to approve this methodology before the corresponding test case design.
Proposal1: The amount of ACK/NACK loss will be counted for verifying the interruption during T3 in the MBB HO test design.
Proposal 2: The amount of ACK/NACK loss in the MBB HO test requirement shall be set up to 5.
Proposal 3: The testing methodology in this contribution shall be approved before the test case design.
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