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1.	Introduction
In current 36.521-3 [1], the requirement of Rmax (npdcch-NumRepetitions-r13) is not exsited. The default value in 36.508 [2] is 16.
	36.508
[image: ]



I summarized the Test condition and related Rmax configuration below,
	TCs in Clause 13.6.2
	SNR
	Rmax

	13.6.2.1 E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under normal coverage
	-6
	16

	13.6.2.2 E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under enhanced coverage
	-12
	16

	13.6.2.3 E-UTRAN HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under normal coverage
	-6
	16

	13.6.2.4 E-UTRAN HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under enhanced coverage
	-12
	16

	13.6.2.5 E-UTRAN HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under normal coverage
	-6
	16

	13.6.2.6 E-UTRAN HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under enhanced coverage
	-12
	16



Observation 1: The Rmax value is 16 for both normal coverage cases and enhanced coverage cases. 
[bookmark: OLE_LINK53]2. 	Discussion
2.1	The limitation in current DCQR cases
2.1.1	UE Limitation due to small Rmax configuration
Downlink channel quality reporting allows UE to report the quality of the received downlink signal. Then the Network can adapt the DL transmission parameters effectively. Generally speaking, the lower the SNR, the larger repetition level is needed. However, as stated in Observation 1, the Rmax value of normal coverage and enhanced coverage are the same (16). 
From 36.331 [3], the max value of Rmax is 2048. 16 is a very small value compared with 2048. The test configuration is CP (control plane) mode according to 36.521-3 [1] which means Rmax reconfiguration are not available during the test. Thus, the UE report will be limited by the Rmax because NW can’t transmit NPDCCH with R > Rmax. Then a UE with accurate measurement capability may fail the test. 
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	36.521-3
13.6.2.1.4.2	Test procedure
The test scenario comprises of one NB-IoT carrier with 1 Ncell. 
1.	 Ensure the UE is in State 3A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 in Ncell 1.



Observation 2: Issue 1: A good UE may fail this test due to default Rmax limitation. 
According to 36.133 [4], the test purpose is to test the downlink channel quality report accuracy of UE instead of demodulation performance. Hence, the Rmax should be larger for downlink channel quality reporting cases so that the UE can report proper and unlimited repetition level. 
To be noticed, the test procedure will ensure that no UE can pass the test by reporting a super large R.
	36.133
A.13.6.2.1.1	Test Purpose and Environment
The purpose of this test is to verify that the downlink channel quality reporting accuracy is within the specified limits. This test will verify the requirements in Section 9.1.22A.8 for NB-IoT SAN PCell.



2.1.2	Unconfigurable R
The other issue in DCQR cases is sometimes the NW can’t send the requested R to UE in conformance test. 
For example
· Assume the test configuration is normal coverage, Rmax=16. 
· If UE report R=4 to the SS in test step 3 in 36.521-3 [1], the SS shall send NPDCCHs with repetition level 4 and 4/4 (4/8 in enhanced coverage) = 1 based on test step 4 and 6 respectively.
· According to 36.213 [5], when Rmax >=8, the repetition indicator in DCI only has 2 bits, in this case, is Rmax =16, Rmax/2 =8, Rmax/4 =4 and Rmax/8 =2. This information will be used when UE does the blind detection. The problem is SS can’t send NPDCCHs with repetition 1. Test step 6 are not testable.
UE report lower R basically means this UE has good demodulation performance. And in this case, this kind of good UE are not testable in step 6.
Observation 3: Issue 2: A good UE may not be testable due to the limitation of R configuration IE.
	36.521-3
1.	 Ensure the UE is in State 3A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 in Ncell 1.
2.	 Set the parameters according to Tables 13.6.2.2.5-1 and 13.6.2.2.5-2. Propagation conditions are set according to Annex B clause B.1.1.
[bookmark: _Hlk142382534]3.	The UE shall transmit msg3 with the NPDCCH repetition number R report according to TS36.133 Table 9.1.22.15-1 after successful reception of the RAR.
4.	The SS transmits NPDSCH via NPDCCH DCI format N1 according to the UE reported NPDCCH repetition number R. The SS sends downlink MAC padding bits on the DL RMC.
5.	Measure the Pm-dsg for a duration of 4500 NPDCCH. SS counts the number of NACKs, ACKs and statDTXs on the UL NPUSCH. Pm-dsg is the ratio according to the formula (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is ≤ 1%, continue with step 6. Otherwise fail the UE.
6.	The SS transmits NPDSCH via NPDCCH DCI format N1 according to NPDCCH repetition number R/8. The SS sends downlink MAC padding bits on the DL RMC.
7.	Measure the Pm-dsg for a duration of 4500 NPDCCH. SS counts the number of NACKs, ACKs and statDTXs on the UL NPUSCH. Pm-dsg is the ratio according to the formula (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is > 1%, pass the UE. Otherwise fail the UE.
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2.2	UE report based Rmax
The easy way to solve issue 1 is to config Rmax based on the UE report in msg3. Then SS send Rmax to UE through rrcConnectionSetup (msg4).
Regarding to issue 2, I list all the possible scenarios below,
	UE report R in msg3
	1
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	Rmax = R by msg4
	1
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	Repetition used in step 4
	1
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	configurable in DCI?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Repetition used in step 6
normal coverage(R/4)
	<1
	<1
	1
	2
	4
	8
	16
	32
	64
	128
	256
	512

	configurable in DCI?
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Repetition used in step 6
enh coverage(R/8)
	<1
	<1
	<1
	1
	2
	4
	8
	16
	32
	64
	128
	256

	configurable in DCI?
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y



There are still several scenarios involving unconfigurable R in step 6. Extra judgement can be added in test steps for these scenarios. Basically, if UE report very low R and pass the criteria in step 5(Pm-dsg<1%), we can skip following test steps and pass the UE in this test case.
The changing is,
· Normal coverage (TC 13.6.2.1, 13.6.2.3, 13.6.2.5):
5.	Measure the Pm-dsg for a duration of 4500 NPDCCH. SS counts the number of NACKs, ACKs and statDTXs on the UL NPUSCH. Pm-dsg is the ratio according to the formula (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is ≤ 1%, continue with step 6. If R/4 is unconfigurable according to TS 36.213 chp.16.6, skip following test steps and pass the UE. Otherwise fail the UE.
· Enhanced coverage (TC 13.6.2.2, 13.6.2.4, 13.6.2.6):
5.	Measure the Pm-dsg for a duration of 4500 NPDCCH. SS counts the number of NACKs, ACKs and statDTXs on the UL NPUSCH. Pm-dsg is the ratio according to the formula (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is ≤ 1%, continue with step 6. If R/8 is unconfigurable according to TS 36.213 chp.16.6, skip following test steps and pass the UE. Otherwise fail the UE.

Proposal 1: Configure Rmax based on the UE report R in MSG3 and add extra test judgement in step 5 for downlink channel quality report test cases.
3. 	Conclusion
The following observations and proposals are made:
Observation 1: The Rmax value is 16 for both normal coverage cases and enhanced coverage cases. 
Observation 2: Issue 1: A good UE may fail this test due to default Rmax limitation. 
Observation 3: Issue 2: A good UE may not be testable due to the limitation of R configuration IE.
Proposal1: Configure Rmax based on the UE report R in MSG3 and add extra test judgement in step 5 for downlink channel quality report test cases.

The associated CRs is R5-242577.
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Table 16.6-1: NPDCCH UE- specific search space candidates

DCI
subframe NCCE indices of monitored NPDCCH candidates
R R repetition
number 1 L'=2
1 ! 0 0311 (0.1
! 0o 03413 0.1
2
2 01 - {0.1}
1 00 - {0.1}
4 2 01 - {0.1}
4 10 - 0.1}
Ryw /8 00 - {0.1}
Ry /4 01 - {0.1}
>=8
Ry /2 10 - {0.1}
R u - 0.1}
Note 1:  {x}, {y} denotes NPDCCH Format 0 candidate with NCCE index 'x', and NPDCCH
Format 0 candidate with NCCE index 'y' are monitored
Note 2:  {x,y} denotes NPDCCH Format1 candidate corresponding to NCCEs 'x' and 'y' is

monitored.





