3GPP TSG-RAN WG4 Meeting # 79AH
R4-79AH-276
Hong Kong, China, 28-30 June, 2016
Agenda Item:
2.3
Source: 

Ericsson

Title: 
DRAFT Meeting Minutes for Ad Hoc on NB-IoT RRM 
Document for:
Approval
1. RRM Performance and Tests
1.1. RRM Performance: Work Plan


	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3
	R4-79AH-0066
	other
	Approval
	Work Plan for NB-IoT RRM Performance Work
	Ericsson




Agreements:

Time plan:

CRs for August
· CRs for RSRP/RSRQ accuracy

· CRs for PHR

· Test cases:

· First priorty: Phase I tests cover all normal coverage tests
· Second priortíty: Phase II tests cover all enhanced coverage tests
E/// will provide WF on work plan
1.2. RRM Test Configuration


	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3
	R4-79AH-0026
	CR
	Approval
	36.133 CR on NPDCCH Reference Channel for Cat NB1
	QUALCOMM UK Ltd

	2.3
	R4-79AH-0118
	discussion
	Discussion
	Overview on NB-IoT test case
	Huawei, HiSilicon

	2.3
	R4-79AH-0156
	other
	Approval
	Test Case Scenarios for NB-IOT
	Ericsson

	2.3
	R4-79AH-0157
	CR
	Approval
	NPDSCH RMCs for NB-IOT
	Ericsson

	2.3
	R4-79AH-0158
	CR
	Approval
	NPDCCH RMCs for NB-IOT
	Ericsson

	2.3
	R4-79AH-0159
	discussion
	Discussion
	NB-IOT RMCs for normal and enhanced coverage
	Ericsson

	2.3
	R4-79AH-0184
	discussion
	Discussion
	Deployment mode(s) for RRM testing
	Ericsson

	2.3
	R4-79AH-0185
	discussion
	Discussion
	OCNG pattern for in-band RRM tests
	Ericsson

	2.3
	R4-79AH-0186
	draftCR
	Approval
	pCR OCNG pattern for in-band RRM tests
	Ericsson

	2.3.10
	R4-79AH-0002
	discussion
	 
	Way Forward for NB-IoT RRM Test Cases
	ANRITSU LTD

	2.3.10
	R4-79AH-0120
	CR
	Approval
	CR of NPDCCH RMCs for NB-IoT test cases
	Huawei, HiSilicon

	2.3.10
	R4-79AH-0121
	CR
	Approval
	CR of NPDSCH RMCs for NB-IoT test cases
	Huawei, HiSilicon

	2.3.10
	R4-79AH-0122
	CR
	Approval
	CR of OCNG pattern for NB-IoT test cases
	Huawei, HiSilicon

	2.3.10
	R4-79AH-0124
	CR
	Approval
	Introduce test principle for NB-IoT test cases
	Huawei, HiSilicon







Summary of proposals:
RMC:

OCNG: 

· in-band:

· standalone:

RLM in OOS:

Comments:

Agreements:
OCNG is needed for in-band, guard band and standalone
E/// will provide CR for in-band OCN

HW will provide CR for standalone and guard band
NPDCCH and NPDSCH RMCs are needed for in-band, guard band and standalone:
DCM will provide CR for NPDCCH and NPDSCH RMC in-band
HW will provide CR for NPDCCH and NPDSCH RMC in guard band and standalone
Nokia will provide WF on common PRACH configuration for all RRM tests where PRACH is used.
1.3. RRM Test Case List


	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3
	R4-79AH-0076
	other
	Approval
	NB-IoT RRM Test Case List in Rel-13
	Nokia

	2.3
	R4-79AH-0118
	discussion
	Discussion
	Overview on NB-IoT test case
	Huawei, HiSilicon

	2.3
	R4-79AH-0119
	discussion
	Approval
	RRM test case list for UE category NB1
	Huawei, HiSilicon

	2.3
	R4-79AH-0155
	other
	Approval
	List for RRM Tests for NB-IOT
	Ericsson

	2.3
	R4-79AH-0179
	other
	Approval
	RRM test requirements for NB-IoT
	NTT DOCOMO INC.




Summary of proposals:
Deployment mode(s) in tests: 

· UE supports all 3 modes

· worst case mode: In-band? Loss in terms of 1 dB in tests requiring NPSS/NSSS
· Simplest case: standalone?

· Use mode depending on test case

· Define tests for multiple modes

· Compromise: tests requiring cell detection in in-band mode and remaining ones in standalone mode

Test scenarios:

· Normal and enhanced coverage where requirements depends on SNR
· With and without repetition where requirement depends on repetition e.g. timing
Coverage levels:

QC: cell reselection from normal to enhanced coverage is not usual case.
Use enhanced coverage on serving and normal on target cell

Nokia: same coverage levels in both serving and neighbor cells for intra-frequency case
E///:  requirements are different for different combination of coverge on serving and neighbor cells.
Enhanced to normal coverage has different requirements

Intel: can we have serving and target cells with normal and enhanced coverage levels. 

HW: we cannot test requirements for normal target cell
QC: we should not test all cases.

QC: have intra-freqency only in normal coverage

DCM: intra-frequency accuracy is tested in which coverage level?

Deployment modes:

E///: Due to impacton measurement accuracy prefer to test in in-band 

 Due to puncturing of NPSS/NSSS by CRS causes degradation in in-band of about 1 dB. In-band is more challenging. Cell reselection involved cell detection.

Standalone UE passing in-band test will have better margin.
Test in guard band is similar to standalone performance wise. 

CMCC: Performance in standalone cannot be guaranteed.

DCM: Most stringent case should be tested.

HW: Define number of test based on operator’s need.

Vdf: Guard band should also be included but OK to test most stringent case.
Intel: Define tests for all modes. But UE should pass one test based on operator request.

SS: The test configuration will be the same in standalone and guard band. 

QC: Core requirements are the same for 3 different modes. UE has to pass the requirements in all modes. 
Random access:

Nokia: Different set of PRACH configuration including repetition level for test under normal coverage and enhanced coverage. PRACH configuration signaled to the UE contains 2 NRSRP threshold levels. But in the actual test only one threshold is used.
Intel: Better to signal only one threshold otherwise difficult for the UE to distinguish between the two levels.

E///: only one threshold is verified in the test.

UE initial transmit timing:

QC: Test only without repetition. 80 Ts is initial timing error for normal and enhanced coverage. 
Nokia: UE transmit timing depends on side condition.
E///: Requirements are generic. But UE does not adjust timing during repetition. 

RLM:

QC: currently there are 4 tests for each scenario. For NB-IoT combine IS and OOS in the same test with anf without DRX. Do we need to test also normal and enhanced coverage? 

E///: Need to test both IS and OOS and also under NC and EC
Nokia: we need tests under NC and EC. 

Intel: use smallest number of repetition in EC. Agree on repeitition and derive SNR
HW: UE cannot receive channel if repetition level is too small.

QC: How to select SNR level is challenging. First simulate and find scenario with largest margin for SNR. 

HW: mapping between SNR and MPDCCH in in-band and guard/standalone is different.
Intel: what is the difference in mapping between in-band and guard/standalone?

SS: In demod the SNR for MPDCCH in in-band and guard/standalone are different.

SS: Is there any difference beween test configuration for standalone or guard band?

Vdf: different coverage of modes for some test cases.

Comments:

Agreements:

Agreed test case list:
	No
	Test scenario
	Coverage  level: serving cell
	Coverage level: target cell
	In-band

(IB)
	Standalone

(SA)
	Guardband

(GB)
	Issues for investigation
	Comments

	1
	Intra-frequency cell reselection under NC
	Normal
	Normal
	Y
	TBD
	TBD
	Tests in SA and GB TBD until next meeting. Unnecessary test should be avoided.  

Need to check if UE supports all modes. If UE supports all modes then testing in most stringent case is sufficient.
	Need to check accuracy for intra- and inter-frequency and based on accuracy difference decide whether to have test # 2 or not.

	2
	Intra-frequency cell reselection under EC
	Enhanced
	Enhanced 
	Y
	TBD
	TBD
	
	

	3
	Inter-frequency cell reselection under EC
	Enhanced
	Enhanced 
	Y
	TBD
	TBD
	
	

	4
	Intra-frequency RRC Re-establishment under NC
	Normal
	Normal
	Y
	TBD
	TBD
	
	

	5
	Inter-frequency RRC Re-establishment under EC
	Enhanced 
	Enhanced 
	Y
	TBD
	TBD
	
	

	6
	Random access under NC
	Normal
	N/A
	Y
	TBD
	TBS
	
	UE is signaled 2 NRSRP threshold; but only one threshold is used in the test.

Different PRACH configurations in NC and EC

	7
	Random access under EC
	Enhanced
	N/A
	Y
	TBD
	TBD
	
	

	8
	UE Transmit timing accuracy
	Enhanced
	N/A
	Y
	TBD
	TBD
	
	Test with repetition in DL and UL. Use NPUSCH for timing. Repetition is FFS.

	9
	Timing advance adjustment
	Enhanced
	N/A
	N
	Y
	N
	
	Test with repetition in DL and UL. Use NPUSCH for timing. Repetition is FFS.

	10
	RLM: insync without DRX under NC
	Normal
	N/A
	N
	Y
	N
	
	Repetition. Rmax is FFS

	11
	RLM: insync with DRX under NC
	Normal
	N/A
	Y
	N
	N
	
	Repetition. Rmax is FFS. 

	12
	RLM: insync without DRX under EC
	Enhanced
	N/A
	N
	N
	Y
	
	Repetition. Rmax is FFS

	13
	RLM: insync with DRX under EC
	Enhanced
	N/A
	Y
	N
	N
	
	Repetition. Rmax is FFS. 

	14
	RLM: out of sync without DRX under NC
	Normal
	N/A
	N
	Y
	N
	
	Repetition. Rmax is FFS

	15
	RLM: out of sync with DRX under NC
	Normal
	N/A
	Y
	N
	N
	
	Repetition. Rmax is FFS. 

	16
	RLM: out of sync without DRX under EC
	Enhanced
	N/A
	N
	N
	Y
	
	Repetition. Rmax is FFS

	17
	RLM: out of sync with DRX under EC
	Enhanced
	N/A
	Y
	N
	N
	
	Repetition. Rmax is FFS. 


1.4. RRM Measurement Performance

1.4.1. NRSP/NRSRQ Measurement Accuracies

	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.1
	R4-79AH-0045
	discussion
	Approval
	Simulation results for RRM measurement
	ZTE Corporation

	2.3.1
	R4-79AH-0117
	discussion
	Discussion
	Discussion on NB-IoT measurement accuracy
	Huawei, HiSilicon

	2.3.1
	R4-79AH-0133
	discussion
	Approval
	Link level evaluation for RRM measurements for NB-IoT in-band deployment
	Nokia

	2.3.1
	R4-79AH-0134
	discussion
	Approval
	Link level evaluation for RRM measurements for NB-IoT stand-alone deployments
	Nokia

	2.3.1
	R4-79AH-0135
	discussion
	Discussion
	Link level evaluation for RRM measurements for NB-IoT in-band deployment with power boosting and two NRS Tx sequences
	Nokia

	2.3.1
	R4-79AH-0136
	discussion
	Discussion
	Complexity discussion regarding algorithms used for NB-IoT RRM measurements
	Nokia

	2.3.1
	R4-79AH-0137
	discussion
	Approval
	RRM performance requirements for NB-IoT
	Nokia

	2.3.1
	R4-79AH-0140
	draftCR
	Approval
	Intra-frequency Absolute RSRP Accuracy for UE Category NB1 in Normal Mode
	Nokia

	2.3.1
	R4-79AH-0141
	draftCR
	Approval
	Intra-frequency Absolute RSRP Accuracy for UE Category NB1 in Enhanced Mode
	Nokia

	2.3.1
	R4-79AH-0142
	draftCR
	Approval
	Intra-frequency Absolute RSRQ Accuracy for UE Category NB1 in Normal Mode
	Nokia

	2.3.1
	R4-79AH-0143
	draftCR
	Approval
	Intra-frequency Absolute RSRQ Accuracy for UE Category NB1 in Enhanced Mode
	Nokia

	2.3.1
	R4-79AH-0144
	draftCR
	Approval
	Inter-frequency Absolute RSRP Accuracy for UE Category NB1 in Normal Mode
	Nokia Networks Oy

	2.3.1
	R4-79AH-0145
	draftCR
	Approval
	Inter-frequency Absolute RSRP Accuracy for UE Category NB1 in Enhanced Mode
	Nokia

	2.3.1
	R4-79AH-0146
	discussion
	 
	Discussion on NB-IoT RRM measurement accuracy
	China Mobile Com. Corporation

	2.3.1
	R4-79AH-0154
	other
	Approval
	NRSRP and NRSRQ measurement accuracies for NB-IOT
	Ericsson

	2.3.3
	R4-79AH-0039
	discussion
	Discussion
	On NB-IoT Cell Identification Time
	QUALCOMM UK Ltd

	
	
	
	
	s
	




Summary of proposals:
NRSRP/NRSRQ accuracy requirements:

· L1 periods: 400 ms and 800 ms for normal and enhanced covarge in non-DRX

· Accuracies: averaging subframes, RF margin (2 vs 3 dB)
Comments:
QC: Need alignment regarding how accuracies are derived, sampling, no of subfames. At what percentile the accuracies are derived.

Nokia: Simulation assumptions contain different combinations. Reduce some of the options in the assumptions.

E///: Reduce options for better alignment. No aligment on coherent averaging. E/// results are based on estimation over 3 subframes in one snapshot. 
QC: Frequency error should also be included.
Nokia: accuracy depends on algorithm

Intel: is the purpose of number of samples is coherent averaging. Is the intention to mandate the UE to do coherent averaging?

E///: Does not mandate but alignment on baseline is needed. There are physical limitations due to bias.

Intel: coherent averging will improve accuracy but complexity and buffer size.
Nokia: need some improvement like we did in eMTC to achieve reasonable accuracy.
E///: don’t need to limit implementation.
Nokia: some companies have provided resuts for 1, 3 and 5 subframes per sample.

Intel: It is up to the UE how to use coherent averaging. Only assume total no of subframes over L1 period. Due to no Doppler, concentrated or equally distributed samples don’t make difference.

E///:  how to set the accuracy – based on best or worst performance? Improved accuracy at -15 dB without more averaging is not possible.
E///: allow UE to NSSS for NRSRP. 
QC: But power level on NSSS and NRS was not resolved.
Nokia: Puts restriction on network if we assume certain power level on NSSS 

Agreements:
Following parameters need to be included in the assumptions for alignment of results:

· Frequency error:

· +/- 50Hz @2 GHz
· Companies are encouraged to provide results also for +/- 100Hz @2 GHz
· Minimum number of subframes containing NRS per L1 measurement period used by the UE for NRSRP/NRSRQ measurements: 
· For L1 period of 400 ms: 10, 30 and 50 subframes containing NRS
· For L1 period of 800 ms: 20, 60 and 100 subframes containing NRS

· Time window over which coherent combining is done is to be disclosed by the companies for alignment purpose.
· Measurement periods in non-DRX: 400 ms (normal coverage) and 800 ms (enhanced coverage)

· Measurement accuracy requirements derived for maximum value obtained at the 5th and 95th percentiles of CDF
RF margin: between 2 and 3 dB.

Following WF/Crs are to be provided:

· Nokia will provide compiled NRSRP/NRSRQ results provided by all the companies so far.
· HW will provide updated simuation assumptions including the above agreements. Based on this companies are to provide results in August.
· Nokia will provide updated CRs on NRSRP/NRSRQ accuracy with accuracy figures TBDs.
1.4.2. Power Headroom

	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.2
	R4-79AH-0020
	discussion
	Approval
	On Power headroom reporting for NB-IoT
	QUALCOMM UK Ltd

	2.3.2
	R4-79AH-0021
	CR
	Approval
	CR on NB-IoT Power headroom reporting
	QUALCOMM UK Ltd

	2.3.2
	R4-79AH-0113
	discussion
	Approval
	Discussion on PHR for NB-IoT
	Huawei, HiSilicon

	2.3.2
	R4-79AH-0114
	CR
	Approval
	CR for PHR for NB-IoT
	Huawei, HiSilicon

	2.3.2
	R4-79AH-0152
	other
	Approval
	Power headroom reporting requirements
	Ericsson

	2.3.2
	R4-79AH-0153
	CR
	Approval
	Power headroom reporting requirements
	Ericsson


Summary of proposals:
PHR measurement periods: 1 ms, 2 ms – depends on subcarrier spacing

PHR report mapping:
· One mapping based on equal resolution for all PH values
· One mapping based on finer resolution at lowe PH

· Mapping based on coverage level: different mapping for normal and enhanced coverage levels.
· Mapping based on subcarrier spacing
Comments:

E///: Focus on one or 2 tables based on coverage levels.

Nokia: Prefer to have more than one table. Mapping table associated with coverage level. 
HW: Coverage level is from UE perspective. But network cannot juge coverage level. Only one mapping is sufficient. Not useful to have PH at enhanced coverage.
E///: There are benefits of separate mappings. Network can improve scheduling. 
HW: Single tone is used as baseline. For normal coverage finer resolution is useful but not for enhanced coverage.
Intel: RAN1 agreements: if repetition level >= 2 then UE uses max power. So only single table is sufficient.
Nokia: network based on PRACH resource can find out coverage level of the UE. At enhanced coverage impact of PL will be depicted in the PHR even if the UE is using max power. 
HW: Nokia arguments sounds reasonable. 

Intel: do we need another set of tables for 3.75 and 15 KHz?

Agreements:

PHR measurement interval: 

· 2 ms for 3.75 KHz subcarrier spacing and

· 1 ms for 15 KHz subcarrier spacing

Two PHR report mapping tables are specified. UE will use one of the 2 tables for transmitting PHR. The selection is based on UE coverage level:

· One table (Table#1) is associated with PRACH CE level # 0 
· Second table (Table#2) is associated with PRACH CE level #1 or 2
· Resolution in table 1 and table 2 are different
Mapping based on subcarrier spacing:

· Baseline assumption: same set of table 1 and table 2 are applicale for 3.75 KHz and 15 KHz

· It is FFS if separate set of table 1 and table 2 are required for 3.75 KHz and for 15 KHz
E/// will provide WF on PHR 
1.5. RRM Test Cases
Cell Reselection test:
	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.4
	R4-79AH-0139
	discussion
	Discussion
	Cell reselection test cases for NB-IoT
	Nokia


Discussion:

· Combination of coverage levels on serving and neighbour cells

· Testing under different modes or one mode
· RRC release with redirection

PRACH test:
	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.6
	R4-79AH-0077
	other
	Approval
	NB-IoT PRACH test cases
	Nokia


Configure 2 CE levels

One CE level for testing PRACH
RRC re-establishment test:
	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.5
	R4-79AH-0123
	CR
	Approval
	Introduce RRC re-establishment test case for NB-IoT
	Huawei, HiSilicon


Coverage modes considered on seving and neighbour cells?
UE Transmit Timing test:
	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.7
	R4-79AH-0078
	discussion
	Discussion
	NB-IoT UE Transmit Timing Accuracy Test Cases
	Nokia


Discussion:

There is no SRS. UL signal to use for testing?
RLM test: 

	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.9
	R4-79AH-0022
	CR
	Approval
	CR on NB-IoT Radio Link Monitoring Performance Test for In-Sync
	QUALCOMM UK Ltd

	2.3.9
	R4-79AH-0023
	CR
	Approval
	CR on NB-IoT Radio Link Monitoring Performance Test for In-Sync in DRX
	QUALCOMM UK Ltd

	2.3.9
	R4-79AH-0024
	CR
	Approval
	CR on NB-IoT Radio Link Monitoring Performance Test for Out-of-Sync
	QUALCOMM UK Ltd

	2.3.9
	R4-79AH-0025
	CR
	Approval
	CR on NB-IoT Radio Link Monitoring Performance Test for Out-of-Sync in DRX
	QUALCOMM UK Ltd

	2.3.9
	R4-79AH-0079
	discussion
	Discussion
	NB-IoT UE RLM Test Cases
	Nokia

	2.3.9
	R4-79AH-0080
	other
	Approval
	Way forward on NB-IoT RLM and UL Tx Timing Tests
	Nokia




Summary of proposals:
R4-79AH-0079/0080: There is no CQI reporting in NB-IoT. Test methodology based on eMTC CEModeA
R4-79AH-0022-0025: Testing methodology: There is no CQI reporting. Use transmisso SS sends UL grant and UE is expected to transmit NPUSCH in IS and no signal in OOS.

Comments:

Agreements:
2. RRM Core Requirements
Cell detection:

	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.1
	R4-79AH-0038
	discussion
	Approval
	RSRP and RSRQ measurement accuracy
	QUALCOMM UK Ltd

	2.3.3
	R4-79AH-0115
	discussion
	Discussion
	Discussion on NB-IoT cell search
	Huawei, HiSilicon


RRC Idle:

	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3
	R4-79AH-0030
	CR
	Approval
	Corrections on measurement requirement in RRC_CONNECTED state for NB-IoT
	QUALCOMM UK Ltd

	2.3
	R4-79AH-0031
	CR
	Approval
	Correction CR on RRC_IDLE state requirements for NB-IOT
	QUALCOMM UK Ltd

	2.3
	R4-79AH-0033
	CR
	Approval
	Correction CR on UE Measurement Capability for NB-IOT
	QUALCOMM UK Ltd

	2.3
	R4-79AH-0034
	CR
	Approval
	Correction CR on Maximum paging interruption requirement for NB-IOT
	QUALCOMM UK Ltd


RRC Re-establishment:

	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3.4
	R4-79AH-0116
	CR
	Approval
	CR for NB-IoT RRC re-establishment
	Huawei, HiSilicon


RLM:



	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3
	R4-79AH-0032
	CR
	Approval
	Correction to Radio Link Monitoring Requirements for NB-IoT
	QUALCOMM UK Ltd




RRC Connected:

	Agenda
	Tdoc
	Type
	Title
	Source
	Agenda

	2.3
	R4-79AH-0030
	CR
	Approval
	Corrections on measurement requirement in RRC_CONNECTED state for NB-IoT
	QUALCOMM UK Ltd


Summary of proposals:
Comments:

Agreements:
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