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[bookmark: _Toc116995841]Introduction
In the last meeting, RAN4 agreed an initial test case list for LTM in [1]. Some aspects of the test cases remained open in the WF [1]. In this contribution we discuss some of these details. 
Test cases for cell switch delay
The following was agreed and left as a way forward in the last meeting regarding cell switch delay test cases:
	Issue 5-2-2: Procedures and configurations of test cases on cell switch delay
< Agreement> 
· In RACH-less cell switch delay test cases, TA to be used in the cell switch is directly included in the cell switch command.
· For LTM cell switch delay test cases with early TCI state activation, the test case to consist of TCI activation command and cell switch command. The time gap between TCI activation and cell switch shall be sufficient for the UE to complete TCI state activation before cell switch. 
< Way Forward> Further discuss the following option
· Use the following procedure as a reference in test cases for cell switch delay
· Test preparation
· Configuration of Candidate cell, L3 measurement and L1 measurement are configured
· UE has performed L3 measurement and L1 measurement on the target cell.
· TE has received valid L1 measurement report on the target cell
· T1
· T1 starts from a valid L1 report on target cell. TE then activates TCI state of target cell for test cases with pre TCI state activation.  
· T2 starts from the time that UE receives cell switch command. T2 equals to cell switch delay. 
· The time gap between cell switch command and TCI state activation command is longer than the time duration to be discussed in core part.
· Check cell switch delay and interruption.




For RACH-less cell switch delay test cases, it was agreed that the TE will include the TA in the cell switch command directly. However, it was not agreed which TA is used in the test case. 
From RAN2 point of view, the TA in the cell switch command can be zero, serving cell TA or TA acquired through PDCCH ordered RACH procedure. In our view it does not matter which TA exactly is given in the cell switch command, as long as the TA is accurate. Hence, in our understanding it could be left to TE to ensure that the TA given in the cell switch command corresponds to the UE conditions in the test setup. However, if companies see a need to define an exact TA value to be used in the test cases, for example TA=0 can be used.
[bookmark: _Toc163476724]RAN4 to discuss whether the TA to be included in the cell switch command is to be defined in the RACH-less cell switch delay test cases (e.g. TA=0), or can the TA value be left up to TE. 
Furthermore, for RACH-less cell switch delay test cases it needs to be agreed how to TLTM_IU in the test requirement. The definition of TLTM-IU is: 
	TLTM-IU is the interruption uncertainty during LTM cell switch.
For RACH-based LTM cell switch, TLTM-IU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TLTM-IU 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].
For RACH-less LTM cell switch, TLTM-IU_is the uncertainty on transmitting the first uplink transmission on the target cell.




TIU value 20 ms is used in the existing HO test cases, where TIU is the uncertainty related to the RACH preamble transmission. In RACH-based cell switch delay test cases, the same value 20 ms can be used. In RACH-less cell switch delay test cases, TLTM_IU is the time until the first UL transmission (RRCReconfigurationComplete), which depends on when the first scheduled UE transmission is scheduled. This may vary depending on the configuration. Furthermore, dynamic or configured UL grant can be used. The UE would need to be ready for the first UL transmission after it has completed other parts of the cell switch delay, and hence the TE can schedule the UE for the first UL transmission any time after Tcmd + TLTM-RRC-processing + TLTM-processing + Tfirst-RS + TRS-proc, leading to an uncertainty of TLTM_IU. RAN4 should discuss whether in the test case some value for TLTM_IU should be defined, or whether the uncertainty is left up to TE to handle.
[bookmark: _Toc163476725]RAN4 to discuss whether to define a value for TLTM_IU in the RACH-less LTM cell switch delay test cases or to leave the value open.
Another aspect that has to be considered by RAN4 is the TCI state configuration for the cell switch delay test cases. Earlier RAN4 has defined unified TCI state configurations in section A.3.16A of 38.133 for joint and separate DL and UL TCI states. RAN4 needs to discuss whether the existing configurations can be used in the LTM test cases, or whether new TCI state configurations are needed. What RAN4 needs to agree is whether to define cell switch delay test cases for joint DL/UL TCI states or separate DL and UL TCI states, or both. RAN2 specification supports both, so we think the test cases should also support both. There is no need to define separate test cases for joint and separate DL/UL TCI states, but the same test case can support both configurations.
[bookmark: _Toc163476726]RAN4 to define cell switch delay test cases to support both joint DL/UL TCI states and separate DL/UL TCI states.
Considering the test flow, the proposal under issue 5-2-2 in [1] seems reasonable considering the agreed requirements, where cell is considered known for L1 measurements only if UE performed L3 measurements, and target TCI state in cell switch command is considered known only if UE reported L1 measurements. We propose the following time periods and procedure:
[bookmark: _Toc163476727]Use the following procedure and time periods in the cell switch test cases (PCell switch):
T1: 
- UE is connected to cell 1 (PCell) and has no timing information of cell 2 (neighbor cell).
T2:
- UE is configured with L3 and L1 measurement for cell 2.
- UE is given time to perform L3 and L1 measurement and report (at least) L1 measurement for cell 2.
- In test cases with early TCI state activation, after network receives L1 report, TE sends TCI state activation command
T3:
- T3 starts after L1 report for test cases without early TCI state activation and after TCI state activation delay for test cases with early TCI state activation.
- TE sends cell switch command to cell 2.
- UE shall complete cell switch within the delay and interruption specific for the test case (send PRACH or first UL transmission to cell 2).
We have proposed test cases for PCell switch in A.6.3.x.6 and A.7.3.x.2 with the proposed test flow, and in A.6.3.y.2 for PSCell switch with otherwise similar test flow but with UE being configured with PCell and PSCell.
Regarding the test coverage, RAN4 still did not discuss how to test the new agreed UE capabilities for faster UE processing (reduced TLTM-processing) and UE capability of early ASN.1 decoding and validity check (TLTM-RRC-processing = 0). The cell switch delay to be tested depends on these capabilities, and it needs to be agreed whether the capabilities are to be tested in one or more cell switch delay test cases. In our view, if the UE supports these capabilities, it should complete the cell switch faster. We do not see a reason why a UE would sometimes support these capabilities and sometimes not, so we think the capabilities can be considered in every cell switch delay test case by defining the delay to be tested depending on the supported UE capabilities.
[bookmark: _Toc163476728]The cell switch delay requirement to be verified in the test cases depends on UE support of capability of faster UE processing and early ASN.1 decoding and validity check.
Considering other test parameters for cell switch delay test cases, we think L3 HO test case parameters can be used as the baseline. Additionally, test cases need to include at least TCI state configurations. These details can in our view be agreed on CR level and be aligned between different CRs during the drafting phase.
Test cases for UL transmit timing requirements
	Issue 5-5-2: Whether define test cases for UL transmit timing requirements.
<Way Forward> FFS
· No need to have independent test case for UL transmit timing requirements




RAN4 agreed not to change the UL transmit timing requirements for LTM. However, since LTM is a new type of procedure, we think it is important to verify that the UE can fulfil the UL transmit timing requirements after LTM cell switch. Whether this is tested separately or together with LTM cell switch delay can be discussed, but we think verifying the requirements in some test case has to be done.
[bookmark: _Toc163476729]Verify UL transmit timing requirements in some test case (cell switch or separately).
[bookmark: _Toc116995848]Conclusion
The following observations and proposals were made in this contribution:  
Proposal 1: RAN4 to discuss whether the TA to be included in the cell switch command is to be defined in the RACH-less cell switch delay test cases (e.g. TA=0), or can the TA value be left up to TE.
Proposal 2: RAN4 to discuss whether to define a value for TLTM_IU in the RACH-less LTM cell switch delay test cases or to leave the value open.
Proposal 3: RAN4 to define cell switch delay test cases to support both joint DL/UL TCI states and separate DL/UL TCI states.
Proposal 4: Use the following procedure and time periods in the cell switch test cases (PCell switch): T1:  - UE is connected to cell 1 (PCell) and has no timing information of cell 2 (neighbor cell). T2: - UE is configured with L3 and L1 measurement for cell 2. - UE is given time to perform L3 and L1 measurement and report (at least) L1 measurement for cell 2. - In test cases with early TCI state activation, after network receives L1 report, TE sends TCI state activation command T3: - T3 starts after L1 report for test cases without early TCI state activation and after TCI state activation delay for test cases with early TCI state activation. - TE sends cell switch command to cell 2. - UE shall complete cell switch within the delay and interruption specific for the test case (send PRACH or first UL transmission to cell 2).
Proposal 5: The cell switch delay requirement to be verified in the test cases depends on UE support of capability of faster UE processing and early ASN.1 decoding and validity check.
Proposal 6: Verify UL transmit timing requirements in some test case (cell switch or separately).
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