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1	Introduction
RAN4#88 agreed with the requirement of MSG3-based channel quality reporting [1]. This contribution discusses the corresponding test case.  
2	Discussion
2.1	MSG3-based channel quality reporting requirements
MSG3-based channel quality report functionality consists of the quality measurement and reporting on MSG3. As illustrated in Figure 1, in prior to the random access preamble transmission (MSG1), UE first estimates the CE level to decide which NPRACH resource is used for the preamble transmission (T1). If eNB can detect the preamble, eNB transmits the random access response (RAR or MSG2), consisting of NPDCCH and NPDSCH. After that UE transmits NPUSCH format 1 for RRC connection request (MSG3) where the NPUSCH transmission timing (k0) is specified by the eNB. According to the LS from RAN1, at the MSG3 transmission, UE optionally reports the NPDCCH repetition number with that UE can decode NPDCCH with BLER of 1%.
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[bookmark: _Ref525735666]Figure 1	UE procedure for reporting channel quality in MSG3.
To report the channel quality, RAN2 has decided to introduce CQI-NPDCCH-NB and CQI-NPDCCH-Short-NB, depending on the message as shown in Table 1. Table 2 and Table 3 show the reported value for each information element [1].  
[bookmark: _Ref525736411]Table 1	RRC message which can report channel quality. 
	RRC message
	Channel quality IE

	RRCConnectionReestablishmentRequest-NB-r13
	CQI-NPDCCH-NB

	RRCConnectionRequest-NB-r13
	CQI-NPDCCH-NB

	RRCConnectionResumeRequest-NB-r13
	CQI-NPDCCH-NB

	RRCConnectionReestablishmentRequest-NB-r14
	CQI-NPDCCH-Short-NB



[bookmark: _Ref525736531]Table 2	Downlink channel quality measurement report mapping of CQI-NPDCCH-NB
	Reported value
	NPDCCH repetition level

	noMeasurement
	No measurement reporting

	candidateRep-A
	1

	candidateRep-B
	2

	candidateRep-C
	4

	candidateRep-D
	8

	candidateRep-E
	16

	candidateRep-F
	32

	candidateRep-G
	64

	candidateRep-H
	128

	candidateRep-I
	256

	candidateRep-J
	512

	candidateRep-K
	1024

	candidateRep-L
	2048



[bookmark: _Ref525736533]Table 3	Downlink channel quality measurement report mapping of CQI-NPDCCH-Short-NB
	Reported value
	NPDCCH repetition level

	noMeasurements
	No measurement reporting

	candidateRep-1
	Rmax/[8] (Note 1)

	candidateRep-2
	Rmax

	candidateRep-3
	[4]×Rmax (Note 2)

	Note 1: 	When Rmax is less than 8, set candidateRep-1 to 1. 
Note 2: 	When Rmax is more than 512, set candidateRep-3 to 2048.



RAN4 also agreed with the channel quality reporting accuracy as shown in Table 4. According this table, when Es/Iot ≥ -6dB, if UE report the repetition number R in CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB, NPDCCH BLER with repetition number R shall be less than or equal to 1%, and NPDCCH BLER with repetition number [R/4] shall be more than 1%. On the other hand, when Es/Iot ≤ -6dB, if UE report the repetition number R in CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB, NPDCCH BLER with repetition number R shall be less than or equal to 1%, and NPDCCH BLER with repetition number [R/8] shall be more than 1%.
[bookmark: _Ref525736709]Table 4	Channel quality reporting accuracy.
	NPDCCH Repetition

	Pm-Dsg (%)
	Conditions

	
	
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 2
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	 -6 dB
	NFDD_G
	-122.9
	N/A
	-70

	[R/4] NOTE 1
	>1
	 -6 dB
	NFDD_G
	-122.9
	N/A
	-70

	R NOTE 1
	≤1
	[bookmark: OLE_LINK10]-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_G
	- 122.9
	N/A
	-70

	[R/8] NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_G
	- 122.9
	N/A
	-70

	NOTE 1:  R is the reported NPDCCH repetition level that UE has reported in CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5. 



2.2	Test case design
The possible test parameters are shown in Table 5.
[bookmark: _Ref525737848]Table 5	Test parameters for MSG3-based channel quality report.
	Test number 
	Test 1
	Test 2
	Test 3
	Test 4

	Ês/Iot
	More than -6dB, 
e.g. -4dB
	More than -6dB, 
e.g. -4dB
	Less than -6dB, 
e.g., -12dB
	Less than -6dB, 
e.g., -12dB

	DCI format
	N1
	N1
	N1
	N1

	Antenna configuration
	2x1
	2x1
	2x1
	2x1

	Channel model
	AWGN
	AWGN
	AWGN
	AWGN

	Aggregation level
	2
	2
	2
	2

	DRX
	OFF
	OFF
	OFF
	OFF

	Channel quality IE 
	CQI-NPDCCH-NB
	CQI-NPDCCH-Short-NB
	CQI-NPDCCH-NB
	CQI-NPDCCH-Short-NB



Procedure
1. TE sets Es/Iot.
2. TE receives CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB depending on the RRC message
3. TE transmits NPDCCH with repetition number R and verifies NPDCCH BLER does not exceed 1%.
4. TE transmits NPDCCH with repetition number [R/4] for tests 1/2 or repetition number [R/8] for test 3/4 and verifies NPDCCH BLER is larger than 1%.

3	Conclusion
In this contribution we discuss our initial thought for test case for MSG3-based channel quality report. RAN4 need more discussion on the test procedure and test points.  
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