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1. Introduction
In eMTC, test times can be extremely long, especially for test cases that are configured in enhanced coverage and CE mode B. In this contribution, we propose modifications to test procedure that can potentially reduce test times without sacrificing the accuracy of the tests. 
2. Discussion
2.1. Long test time in eMTC
Test time in eMTC, especially in enhanced coverage/ CE mode B can be very long compared to similar legacy LTE test cases. As an example, let us consider the intra-frequency reselection test. The duration of each of the periods, T1, T2 and T3 during the test is listed in Table A.4.2.1.1-1 & Table A.4.2.15.1-1 for legacy LTE UE and Cat-m1 UE respectively. Note that, the potential test time of each iteration of the test is almost 5 times longer in Cat-m1 compared to legacy LTE ( ≥362s for Cat-m1 UE in enhanced coverage vs. ≥62s for legacy LTE UE). This long test time in enhanced coverage is mainly because the allowed cell identification delay in enhanced coverage is more than 320s. 
Table A.4.2.1.1-1: General test parameters for FDD intra frequency cell reselection test case
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cells
	
	Cell2 
	

	T2 end condition
	Active cell 
	
	Cell2
	

	
	Neighbour cells
	
	Cell1
	

	Final condition
	Visited cell 
	
	Cell1
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	
	
	
	

	Time offset between cells
	
	3 ms
	Asynchronous cells

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	DRX cycle length
	s
	1.28
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	40
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	15
	T3 need to be defined so that cell re-selection reaction time is taken into account.


Table A.4.2.15.1-1: General test parameters for FDD intra frequency cell reselection test case for Cat-M1 UE in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cells
	
	Cell2 
	

	T2 end condition
	Active cell 
	
	Cell2
	

	
	Neighbour cells
	
	Cell1
	

	Final condition
	Visited cell 
	
	Cell1
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH Parameters
	
	PRACH_4CE
	Refer to A.3.16

	DRX cycle length
	s
	0.64
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	340
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	15
	T3 need to be defined so that cell re-selection reaction time is taken into account.


Similar increase in test time is observed even in event triggered reporting test as well as SI reading test case, and most of the increase in test time can be attributed to cell-identification delay.

Observation 1: Test time for many test cases is longer in Rel-13 eMTC compared to legacy LTE test time. 
Long test time is a concern, most definitely from the point of view of cost of running the test. And considering that one of the objectives of Rel-13 eMTC was to reduce cost, we should investigate methods of reducing the cost of running the tests by potentially reducing the test time. 
2.2. Test time reduction by modifying the test description
In the reselection test, duration of T2 is set to 340s so that maximum cell re-selection time (of 338s) is taken into account. However, it is not necessary that UEs will always take 338s to re-select to a new cell even if it is in enhanced coverage. There can be many reasons for that. First, the allowed time of 338s is determined for the worst case SNR, for e.g. -15dB Es/Iot. However, the test itself may be conducted in a more benign scenario. For instance, during T2 the Es/Iot of Cell2 (the cell to which UE is expected to reselect to) has an Es/Iot of -7.27dB. Secondly, the propagation channel itself is rather benign (AWGN). Thus, it is possible that many UE implementations maybe able to reselect to Cell2 earlier than the allowed 338s. Similar arguments hold for event triggered reporting test case as well as SI reading test case. 
Observation 2: Duration of each period in test is based on core requirements, which are often derived for worse channel conditions compared to the one configured in the test.
In order to potentially reduce the test time for UEs that can reselect quicker than the maximum allowed time, we propose to modify the time duration as shown in Table 3. Note that, in the modified table T2 is set to ≤ 340s, rather than 340s. By doing so, we allow TEs to implement the test case in such a way that UEs that take lesser time to perform desired actions (say reselection), can also finish the test faster. Also note that the modified test does not change the accuracy of test, it merely opens up the possibility of shortening the test. 
Proposal 1: Modify the test duration description, such that they are dynamic. For instance, in intra-frequency reselection test, instead of specifying T2 = 340s, specify T2 ≤ 340s.
Our companion CRs [2,3] provide a list of changes for event triggered reporting test case in CE mode B and intra-frequency reselection test case in enhanced coverage that will allow the test duration configuration to be dynamic, rather than fixed.
The exact test procedure is outlined by RAN5. Since the intent of the above modification is to reduce the overall test time, it would be appropriate if the same is conveyed to RAN5 so that they can take appropriate action. To throw some light on how RAN5 describes the test procedure, following is the Step7 of the intra-frequency re-selection test in legacy LTE [4]. 

“Step7: If the UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, continue with step 8. Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, skip to step 12”
If the Step7 is instead changed to something like the following:
“Step7: If the UE has re-selected Cell 2 within T2, continue with step8 without waiting for T2 to expire. Otherwise, if T2 expires and the UE has not yet re-selected Cell 2, skip to step 12”,

then the test procedure would naturally allow for reduction in test time as it is explicitly makes use of the fact that during the test, T2 need not be a fixed value, rather will change dynamically based on UE’s action. In order convey the intent of change in the test description to RAN5, we have the following proposal

Proposal 2: Send an LS to RAN5 indicating that the intent of changing the test case description is allow test time to be dynamic based on UE’s action, thereby potentially reducing the test time.
Table 3: Modified test parameters for FDD intra frequency cell reselection test case for Cat-M1 UE in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cells
	
	Cell2 
	

	T2 end condition
	Active cell 
	
	Cell2
	

	
	Neighbour cells
	
	Cell1
	

	Final condition
	Visited cell 
	
	Cell1
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH Parameters
	
	PRACH_4CE
	Refer to A.3.16

	DRX cycle length
	s
	0.64
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	≤340
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	15
	T3 need to be defined so that cell re-selection reaction time is taken into account.


3. Conclusion
In this document, we highlight the issue of excessively long testing time in Rel-13 eMTC, especially in CE mode B or enhanced coverage. We have the following observations and proposals to partially resolve the issue. 
Observation 1: Test time for many test cases is longer in Rel-13 eMTC compared to legacy LTE test time. 

Observation 2: Duration of each period in test is based on core requirements, which are often derived for worse channel conditions compared to the one configured in the test.

Proposal 1: Modify the test duration description, such that they are dynamic. For instance, in intra-frequency reselection test, instead of specifying T2 = 340s, specify T2 ≤ 340s.

Proposal 2: Send an LS to RAN5 indicating that the intent of changing the test case description is allow test time to be dynamic based on UE’s action, thereby potentially reducing the test time.
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