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1 R14 NB-IoT enhancement

1.1 5MHz test case
Proposals from companies:

	Companies
	Contributions

	Huawei, HiSilicon
	R4-1708236
Correction on 5MHz OCNG for NB-IoT

	Huawei, HiSilicon
	R4-1708237
Introduce 5MHz NPDSCH RMC pattern for NB-IoT

	Huawei, HiSilicon
	R4-1708238
Introduce 5MHz NPDCCH RMC pattern for NB-IoT

	Rohde & Schwarz


	R4-1707326
NB-IoT RRM: Corrections to the NOCNG definition (Rel-13)


Open issues:
· OCNG:
Table A.3.2.3.1-1: NOP.1 FDD: OCNG FDD Pattern 1
	Allocation
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 [dB]
	PDSCH

Data
	NPDCCH and NPDSCH

Data

	
	Subframe
	
	

	
	0, 4
	5, 9
	1-3, 6-8
	
	

	 0 – ( nCell[1]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[1]RB

(Note 5)
	0 (Note 3)
	0 (Note 3)
	N/A 
	N/A
	Note 2

	 ( nCell[1]RB +1 ) – ( nCell[…]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[…]RB

(Note 5)
	0 (Note 3)
	0 (Note 3)
	N/A 
	N/A
	Note 2

	( nCell[...]RB +1 ) – 
( nCell[N]RB -1)

(Note 5)
	0
	0
	0
	Note 1
	N/A

	nCell[N]RB

(Note 5)
	0 (Note 3)
	0 (Note 3)
	N/A 
	N/A
	Note 2

	( nCell[N]RB+1 ) – 49

(Note 5)
	0
	0
	0
	Note 1
	N/A

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated QPSK modulated pseudo random data. The parameter 
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is used to scale the power of PDSCH. 
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
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 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 2:
This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter 
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is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter
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 applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 3:
Value of 
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is applicable to PRBs not used for transmission of NPSS, NSSS, and NPBCH in anchor cells.

Note 4:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.
Note 5:
nCell[k]RB is the index of the RB used for allocation of the NB-IoT cell k with k = {1, .., N} with N the total number of the NB-IoT cells belonging to the same LTE donor cell as specified in the individual tests.

N/A:
Not Applicable


· NPDSCH RMC: R4-1708237
Anristu: R.20 HD-FDD and R.21 HD-FDD already exist in Cat M1 Table A.3.1.4.5-1.

Huawei: OK to change the name.

Discussion:
QC: invalid subframe can be used for LTE UE.
Agreements:
R4-1708237 is to be agreed with the change of name of RMC pattern.
For in-band NONCG pattern: only NB-IoT carriers which are referred in the tests are required and filled with NOCNG. The other RBs are filled with LTE OCNG.
1.2 Positioning test case
Proposals from companies:

	Companies
	Proposals

	R4-1708302
Huawei
	Proposal 1: RSTD measurement report delay excludes any delay caused by RRC connection release before the idle mode measurement. Test equipment shall immediately release UE to the idle mode after UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data.

Proposal 2: UE RSTD measurement reporting delay excludes any delay caused by establishing a signalling connection with the MME, including random access procedure. The point when the UE starts random access procedure can be used to indicate that UE has complete RSTD measurement.



	R4-1708303
Huawei
	WF on test methodology for eNB-IOT idle state Positioning

	R4-1708299
Huawei 
	Proposal1: minimum number of NPRS subframes per cell for normal coverage is 60.
Proposal2: minimum number of NPRS subframes per cell for enhanced coverage is 120.
Proposal3: Accuracy requirement for NB-IOT is defined as 12Ts for normal coverage for intra frequency RSTD measurement.
Proposal4: Accuracy requirement for NB-IOT is defined as 16Ts for enhanced coverage for intra frequency RSTD measurement.
Proposal 5: [8] Ts RF margin is added for inter frequency RSTD measurement.

	R4-1708300
Huawei 
	CR on intra frequency RSTD accuracy for eNB-IOT

	R4-1708301
Huawei
	CR on inter frequency RSTD accuracy for eNB-IOT


Open issues:
· minimum number of NPRS subframes per cell:
· for normal coverage: 60
· for enhanced coverage: 120
· Accuracy requirement:
· For normal coverage: 12Ts
· For enhanced coverage: 16Ts
· RF margin for inter-frequency RSTD measurement:
Discussion:
QC: number of subframes is OK. But accuracy needs further discussion.
Agreements:
1.3 Test case for Standalone operation
Proposals from companies:

	Companies
	Proposals

	R4-1708095
China Telecom, Rohde & Schwarz
	Introduce full set of RRM test case for standalone operation

	R4-1707437
China Telecom, Rohde & Schwarz
	New TC: A.4.2.21 HD – FDD Intra frequency case for UE Category NB1 Standalone

	R4-1707461
China Telecom, Rohde & Schwarz
	New TC: A.7.1.19 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage (Rel-14)

	R4-1707462
China Telecom, Rohde & Schwarz
	New TC: A.7.1.20 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under enhanced coverage (Rel-14)

	R4-1707463
China Telecom, Rohde & Schwarz
	New TC: A.7.3.68 HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in normal coverage (Rel-14)

	R4-1707464
China Telecom, Rohde & Schwarz
	New TC: A.7.3.69 HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in enhanced coverage (Rel-14)

	R4-1707465
China Telecom, Rohde & Schwarz
	New TC: A.7.3.70 HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 Standalone mode in Enhanced Coverage (Rel-14)

	R4-1707466
China Telecom, Rohde & Schwarz
	New TC: A.7.3.71 HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 Standalone mode in Normal Coverage (Rel-14)

	R4-1707467
China Telecom, Rohde & Schwarz
	New TC: A.7.3.72 HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage (Rel-14)

	R4-1707468
China Telecom, Rohde & Schwarz
	New TC: A.7.3.73 HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 Standalone mode in Enhanced Coverage (Rel-14)


Open issues:
Discussion:
QC: disagree to introduce new SA test.
R&S: scenarios are different. UE should also be tested in SA operation.

Neul: in SA operation, antenna configuration should be 1x1. SA should have 8dB higher SNR than in-band.

R&S: we are open to change the detail of test configuration.
Agreements:
1.4 Test case list
Proposals from companies:

	Companies
	Contributions

	R4-1707771
Ericsson
	Discussions on test caess for eNB-IOT


Open issues:
Test case list:
	Functionality
	Test case
	Responsible company

	OTDOA measurement requirements
	E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay test case for UE category NB1 under normal coverage
	

	
	E-UTRAN HD-FDD intra-frequency RSTD measurement reporting delay test case for UE category NB1 under enhanced coverage
	

	
	E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay test case with the reference cell on the serving carrier frequency for UE category NB1 in normal coverage
	

	
	E-UTRAN HD-FDD inter-frequency RSTD measurement reporting delay test case with the reference cell on the serving carrier frequency for UE category NB1 in enhanced coverage
	

	Enhanced random Access
	
	

	
	E-UTRAN HD-FDD Contention Based Random Access to Non-Anchor Carrier Test for UE category NB1 UEs In-band mode 
	


Discussion:
RSTD:

QC: we don’t need to differentiate normal and enhanced coverage for positioning test cases.
E: more offline discussion.

HW: the side condition is different between normal and enhanced coverage.
Agreements:
For random access on non-anchor carrier, only enhanced coverage needs to be tested.
2 R13 NB-IoT
2.1 Core requirement maintenance
Proposals from companies:

	Companies
	Proposals

	R4-1708232

Huawei
	Correction on RLM core requirements for NB-IoT:
Introduce guardband and standalone in NPDCCH transmission parameters.


	R4-1708230


Huawei
	Correction on cell reselection core requirements for NB-IoT

1. Change cell reselection margin for intra-frequency from 8.3dB to 7dB
2. Change cell reselection margin for inter-frequency from 9.3dB to 8dB


Open issues:
Discussion:
Agreements:
R4-1708232 is to be agreed.
2.2 Test case
2.2.1 Timing adjustment test case
Proposals from companies:

	Companies
	Proposals

	Neul
	R4-1708333
CR for NB-IoT Transmit Timing Test
The timing change is spread over a number of NPDCCH periods giving the UE opportunities to track the relatively smaller timing changes.


Discussion:
R&S: why choose 9 Ts?
Neul: the key point is to keep slow change.

R&S: do we need to fix it in RAN4? It seems RAN5 can handle this.
Agreements:
R4-1708333 is to be agreed with revision of test procedure b) as follow
b) 
Using the value of n measured in a), the test system adjusts the downlink transmit timing for the cell:

- if n < 0, by +(144 – |n|)(TS compared to that in (a).

- if n ≥ 0, by -(144 – |n|)(TS compared to that in (a).

The timing adjustment is gradually performed in steps of ≤ 9×TS per NPDCCH period until the above required total timing change is achieved, during which no grant is transmitted for the UE.
2.2.2 RLM test case

Proposals from companies:

	Companies
	Proposals

	ANRITSU LTD 
	R4-1707306
Correction to RLM test cases Category NB1

1) Reference of NPDSCH RMC is removed.

2) Change reference of NOCNG Pattern from NOP.1 to NOP.3 in A.7.3.66

	Huawei
	R4-1708228
Correction on RLM test case for NB-IoT

Change OCNG and RMC patterns to ones specified for standalone and guardband operation respectively.

	ANRITSU LTD
	R4-1707293
SNR transition in NB-IoT RLM Test cases

a) The wording of the note about SNR transition during dT is standardised to read “During dT between the defined Time Intervals, the Test system shall gradually increase or decrease the SNR in steps of =1dB every 0.1 seconds until the target SNR is achieved at the end of dT”.

b) Revise the duration of dT to 2s for Test cases A.7.3.60/61/66/67, so that the SNR change during dT can be achieved using steps of 1dB every 0.1s.

c) The term “Correlation Matrix” is removed from “Correlation Matrix and Antenna Configuration”, as it does not apply for AWGN propagation condition.


Open issues:
· NPDSCH RMC in RLM test

Anristu: propose to remove NPDSCH RMC in RLM test
QC: agree, we don’t need NPDSCH RMC in RLM

· SNR transition in RLM test

During dT between the defined Time Intervals, the Test system shall gradually increase or decrease the SNR in steps of =1dB every 0.1 seconds until the target SNR is achieved at the end of dT.
Discussion:
Agreements:
NPDSCH RMC is to be removed in RLM tests.
2.2.3 Cell re-selection test case
Proposals from companies:

	Companies
	Proposals

	Huawei
	R4-1708234
Correction on cell reselection test case for NB-IoT
1.
Update the SNR level in tests A.4.2.19.

2.
Change A.4.2.20 into an normal coverage test.

3.
Correct some mistakes in reference.

	Rohde & Schwarz
	R4-1708090
NB-IoT RRM: Corrections to invalid configuration for In-band Intra-frequency scenairos (Rel-13)

Separate LTE donor cell eCell2 has been defined for nCell2 in NB-IoT intra-frequency test cases (A.4.2.18, A.4.2.19 and A.6.1.15).




Open issues:
· Cell reselection margin is too large to implement corresponding test
· Whether there is need to separate LTE donor eCell for intra-frequency test
Discussion:
QC: we should not change core requirement just because test setup issue.
CMCC: RAN5 cannot such test. Additional TT will be added in RAN5.

QC: we can change test setup, e.g. reselection from enhanced coverage to normal coverage.
Agreements:
2.2.4 In-band antenna configuration
Proposals from companies:

	Companies
	Proposals

	Rohde & Schwarz
	R4-1707324
NB-IoT RRM: Correction of antenna configuration of LTE and NBIoT cells in Inband RRM scenarios (Rel-13)
Opt.1    2(1 NRS & 1 CRS or

Opt.2    2 NRS & 1 ( 2 CRS or

Opt.3    2 NRS & 1 ( 4 CRS


Discussion:
Agreements:
R4-1707324 is to be agreed with the change of associated RA and RB from 0 to -3
2.2.5 others

Proposals from companies:

	Companies
	Proposals

	Rohde & Schwarz
	R4-1708090
NB-IoT RRM: Corrections to invalid configuration for In-band Intra-frequency scenairos (Rel-13)



Discussion:
Agreements:
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