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1.
Introduction

At RAN4#87 meeting the most of the core requirement work for efeMTC was finalized. RAN4 is now starting with the performance work which include developing of test cases. In this paper, we discuss the different test case scenarios that need to be addressed. 
2.
Discussions
2.1
CRS muting
All existing category M1/M2 delay requirements such as identification delays and measurement delays also apply under CRS muting but under certain side conditions. These conditions are called warm-up and cool-down subframes. The UE is expected to carry out the existing procedures and meet those requirements under these conditions. It is important to verify those procedures given that network has provided the UE with warm-up and cool-down subframes according to the agreements to ensure correct UE performance. 
Cell re-selection:

In the cell re-selection procedure UE identifies, measures and evaluates the cell selection criteria based on the reference and synchronization signals in the center-frequency. Since it has no information about whether muting is enabled in the neighbor cell, UE has to do all measurements based on the center-frequency PRBs since it has not yet reselected to it. Thus we do not see need for any cell re-selection test case. 
· Observation #1: No cell re-selection test case is needed for category M1/M2 UEs under CRS muting. 
Handover:

Secondly, the handover procedure comprises the following steps:

· Searching for the target cell, 

· Acquiring the MIB of the target cell

· Transmitting PRACH to the target cell

The first two steps are not affected by CRS muting since they are performed based on center 6 PRBs. However, the UE needs to be provided with warm-up/cool-down subframes for the PRACH transmissions. But the delay requirements are exactly the same as without CRS muting. Thus no need to define new test cases. 
· Observation #2: No handover test case is needed for category M1/M2 UEs under CRS muting. 

RRC re-establishment and random access:
Similar to handover procedure, the core RRC re-establishment requirements are same as without CRS muting. But the UE relies on the warm-up/cool-down subframes for following steps:
· Receiving all system information (SIs) of the target cell

· Acquiring/transmitting of PRACH to the target cell

But since existing UE requirements are reused, there is no need to define separate test cases. 

· Observation #3: No RRC re-establishment test case is needed for category M1/M2 UEs under CRS muting. 

Similarly, the current random access requirements were also reused for UE operation under CRS muting under the assumption that UE is provided with with warm-up and cool-down subframes prior to and post MSG2 and MSG4 receptions. Since the core requirements are identical, there is no need to define separate test case. 
· Observation #4: No random access test case is needed for category M1/M2 UEs under CRS muting.
UE transmit timing:
The UE transmit timing requirements depends on the downlink bandwidth, as shown below:
Table 7.26.2-1: Te Timing Error Limit
	CE Mode
	Downlink Bandwidth (MHz)
	Te_

	A
	1.4
	24*TS

	A
	5
	12* TS

	B
	1.4
	48*Ts

	B
	5
	40* TS

	NOTE 1:
TS is the basic timing unit defined in TS 36.211.

NOTE 2:
This requirement applies regardless of the downlink carrier bandwidth.


The muted bandwidth of category M2 UE can vary between 6 PRBs or 24 PRBs, and this information is signalled to the UE. Depending on received information, the UE will be required to meet different requirements in Table above. Thus a new UE transmit timing test case is needed for category M2 UEs under CRS muting.

· Proposal #1: A new test is defined to verify the UE transmit timing requirements for UE category M2 under CRS muting.
2.2
High velocity operation

High velocity support was introduced in release 15 for category M1/M2 UEs under CEModeA. The UE performing all the measurement requirements and procedures following the current requirements. However, the UE in CONNECTED mode uses measurement gaps according to a different gap sharing scheme when the high-velocity operation indication is received from the serving network. Since this is the only difference in the core requirements, there is no need to define explicit test case for high-velocity operation.

· Observation #5: No test case is needed to verify the high-velocity operation for category M1/M2 UEs. 

2.3
Enhanced SIB reading

The SI reading delay requirements were tightened in release 15. However, the new delay is only referred using the parameter TSI-E-UTRA cat-M1 I in the specification, and the exact delay is mentioned in the test cases. Therefore no new test cases are needed to verify enhanced SIB requirement requirements. 
· Observation #6: No test case is needed to verify the enhanced SIB reading delays.

2.3
New gaps for RSTD

RAN4 introduced new measurement gaps, which are denser in comparison to legacy gaps, in release 15 for the UEs to carry out RSTD measurements. The basic requirements were reused though, but the use of new gaps are results in shorter measurement period while the accuracy requirements remains the same. Therefore new test cases are needed to verify the shorter measurement periods for cat-M1/M2 UEs when using the new gaps to perform RSTD measurements.
· Proposal #2: A new tests are defined to verify the intra- and inter-frequency RSTD measurement periods when using the new gaps. 
2.4
WUS reception requirements

RAN4 is currently discussing WUS reception requirements for category M1/M2 UEs, and if requirements are specified, then RAN4 needs to discuss whether it is possible to define test cases to verify such requirements.
5.
Conclusions
We have in this contribution discussed test scenarios for release 15 MTC features. Based on the discussions, we have made following observation and identified the need for following test case:

· Observation #1: No cell re-selection test case is needed for category M1/M2 UEs under CRS muting. 

· Observation #2: No handover test case is needed for category M1/M2 UEs under CRS muting. 

· Observation #3: No RRC re-establishment test case is needed for category M1/M2 UEs under CRS muting. 

· Observation #4: No random access test case is needed for category M1/M2 UEs under CRS muting.
· Observation #5: No test case is needed to verify the high-velocity operation for category M1/M2 UEs. 

· Observation #6: No test case is needed to verify the enhanced SIB reading delays.

· Proposal #1: A new test is defined to verify the UE transmit timing requirements for UE category M2 under CRS muting.

· Proposal #2: A new tests are defined to verify the intra- and inter-frequency RSTD measurement periods when using the new gaps. 
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