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Introduction
During the RAN4#103-3 meeting, a WF on RRM performance requirement for FR2 HST [1] was approved. In this contribution, we discuss the open issue associated with the necessity of test cases for timing related requirements and, in conclusion, we provide our views.
Discussion
Test Cases for Timing Related Requirement
From [1], the open issues for the gradual timing adjustment and one shot large UL timing adjustment for FR2 PC6 UE are 
	Issue 1-3: Necessity of Test Cases for Timing Related Requirement
Way Forward:
· TC for Timing Related Requirement: 
· TC for gradual timing adjustment requirement for FR2 PC6 UE: 
· Option 1: Need new test case (similar as A.7.4.1.1)
· Option 2: Applying PC6 UE new requirement into A.7.4.1.1, and no need to define new test case. 
· Option 3: No new test case needed
· TC for one shot large UL timing adjustment for FR2 PC6 UE
· Define test case to verify one shot large UL timing adjustment requirement. 
· Option 1: New test defined in clause A.7.4.1
· Option-2: one shot large UL timing adjustment test is combined into MAC-CE based TCI switch delay test. (The test shall verify the one shot large UL timing adjustment requirement and MAC-CE based TCI switch delay requirement.)




Test case for gradual timing adjustment 
Referring to Section 7.1.2.1 in TS 38.133, the gradual timing adjustment is enhanced under FR2 HST scenarios as shown below:
	Table 7.1.2.1-1: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp 

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2-1
	60
	K*64*Tc
	2.5*64*Tc

	
	120
	K*64*Tc
	2.5*64*Tc

	2-2
	120
	2.5*64*Tc
	2.5*64*Tc

	
	480
	[0.8]*64*Tc
	[0.8]*64*Tc

	
	960
	[0.8]*64*Tc
	[0.8]*64*Tc

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6]
NOTE 2:	When [highSpeedMeasFlagFR2-r17] is configured for UE supporting power class 6, K = 4.5; otherwise, when [highSpeedMeasFlagFR2-r17] is not configured K = 2.5.






Observation 1: RAN4 has enhanced the gradual timing adjustment requirement for FR2 HST scenarios.

Based on the above observation, we recommend to specify a new test case. The rationale behind such a new test case is that the existing test case is designed for non-HST scenarios, which has small adjustment step sizes. For FR2 HST, the adjustment step has been increased by a factor of 1.8. It is worth mentioning that two tests are defined in A.7.4.1 in TS 38.133, one each for DRX off and DRX on. To reduce test time, it is sufficient to specify one test with a new DL timing adjustment value and DRX off. We suggest adjustment value for DL timing = 10*64*Tc with DRX on.
For FR2 HST, specify a new test case for the gradual timing adjustment with the adjustment value equals 10*64*Tc with DRX off. 
An example of text proposal for the test case for the gradual timing adjustment requirement is given in [2]. As some test parameters for FR2 HST differ from non-FR2 HST test cases, we recommend to define a new test case. 

One shot large UL timing adjustment
For Option 1 or 2, the one shot large UL adjustment requirement defined in Section 7.1.2.3, TS 38.133 is tested. In comparison with Option 1, Option 2 may bring some benefits in the reduction of test time. On the other hand, there are benefits associated with Option 1. One such a benefit is that the test case for the one shot large UL timing adjustment is defined for the unidirectional scenario while the test case for MAC-CE based TCI state switch is defined for the bidirectional scenario. Thus, we do not have a strong preference and Option 2 can be used as a starting point.  
Option-2: one shot large UL timing adjustment test is combined into MAC-CE based TCI switch delay test. (The test shall verify the one shot large UL timing adjustment requirement and MAC-CE based TCI switch delay requirement.) as a starting point.
One key parameter in defining the test case for the one shot large UL timing adjustment is the one-way differential propagation delay in the DL between the signal of the old beam and the new beam, which is . Since the one-way differential propagation delay between the serving and target TCI states for a uni-directional deployment scenario is in general greater than the bi-directional one, it is sufficient to perform one test, where the one-way differential delay is set to that of the uni-directional scenario. Thus, we recommend to set the one-way differential delay , which is greater than CP/4 and the one shot large UL timing adjustment requirement is triggered. 
For the one shot large UL timing adjustment, 
              (a) it is sufficient to perform one test assuming the unidirectional scenario;
                     (b) set the one-way differential delay 
An example of text proposal for the test cases for the one shot large UL timing adjustment requirement merged with the MAC-CE TCI state switch requirement is given in [2].  



Conclusion
In this contribution, we have addressed the necessity of test cases for timing related requirements and made the following proposals:
1. For FR2 HST, specify a new test case for the gradual timing adjustment with the adjustment value equals 10*64*Tc with DRX off. 
Option-2: one shot large UL timing adjustment test is combined into MAC-CE based TCI switch delay test. (The test shall verify the one shot large UL timing adjustment requirement and MAC-CE based TCI switch delay requirement.)
For the one shot large UL timing adjustment, 
              (a) it is sufficient to perform one test assuming the unidirectional scenario;
                     (b) set the one-way differential delay 
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