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1   Background
This is the 2nd meeting to discuss the introduction of demodulation performance requirements for Rel-17 NB-IOT and eMTC. The detailed discussions can be found in the email discussion summary [1].
2   Performance requirements for NB-IOT UE
2.1   Demodulation requirements

Performance requirements to be defined

Introduce NPDSCH demodulation test with 16QAM, with:

· Propagation condition: EPA5

· Test metric: 70% max TP

TBS:
Option 1: Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51
Option 2: Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78

Duplex mode for NPDSCH performance with 16QAM

-
Introduce NPDSCH demodulation test with 16QAM for HD-FDD and TDD
Whether the Rel-17 NB-IOT requirements are applicable for TDD:
· Yes

2.2   CQI test

CQI measurement resources

Specify the following CQI measurement resource in TS36.133:

The reported value shall be derived from the channel quality measured from the time [UE finishes the decoding of Downlink Channel Quality report MAC CE] to [the end of NPDCCH period with carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier].
Channel quality reporting requirements
The DL channel quality provides the serving eNB with the information about,

-
The reported candidateRep should correspond to the minimum number of NPDCCH repetitions that achieves a hypothetical NPDCCH block error rate no larger than 1%, and to the NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10%. 

· If the candidateRep entry corresponds to NPDCCH repetitions level X and NPDSCH transport block size Y, then no other candidate with NPDCCH repetitions level ≤ X and NPDSCH transport block size ≥Y should satisfy the block error rate conditions for NPDSCH and NPDCCH. 

· If there is no candidateRep to satisfy the condition, the reported candidateRep should correspond to noMeasurement.
Test setup for CQI reporting definition test
· Applicability: Cat-NB2 UE capable of 16QAM

· Deployment mode: stand-alone

· Carrier type: Non anchor carrier (to avoid overhead)

· Number of NRS ports: 1

· Antenna configuration: 1x1

· Propagation condition: AWGN

· No HARQ retransmission

Test metric for CQI test

· Option 1: 
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 

· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 

· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.

· Option 2:
· The reported candidateRep value shall be in the range of +/- X of the reported median more than Y% of the time. 

· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 

· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
· X is FFS and is derived based on the simulation results. Baseline: X=1

· Y is FFS and is derived based on the simulation results. Baseline: Y=90%.
SNR test point for CQI test
RAN4 sets SNR test point for NB-IoT CQI reporting test so that the reported value corresponds to 16QAM, i.e, candidateRep-K to candidateRep-O.
Scheduling pattern for HD-FDD CQI reporting test
· Rmax (npdcch-NumRepetitions): 4

· G (nPDCCH-startSF-USS): 2

· Repetition numbers of NPDCCH and NPUSCH: 1

· ISF=1 for NPDSCH and IRU=NPUSCH format 1 to transmit MAC CE

· CQI reporting period: 40ms

· CQI delay: 14ms

CQI reporting test for TDD

RAN4 defines the CQI reporting test for TDD
3   Performance requirements for NB-IOT BS

Number of allocated subcarriers
· Option 1: 3, 6, 12 tones 

· Option 2: 12 tones 
· Option 3: 3 tones
Number of scheduled RUs and TBS

· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits

· Option 2: (IRU, ITBS)=(0,14), TBS=256 bits

RV: {0, 2, 0, 2}
Max number of HARQ transmission: 4
4   Performance requirements for Rel-17 eMTC

4.1   Performance requirements for eMTC UE
Whether to define performance requirements to verify UE supporting 14 HARQ processes
Specify the PDSCH demodulation requirements for support of 14 HARQ processes, but more analysis is needed to decide to introduce new dedicated PDSCH demodulation requirements or reuse the existing requirements for support of 10 HARQ processes.
Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer

Not define performance requirements to verify UE support of 1736 bits TBS and corresponding soft buffer
Issue 3-2-1: Test setup for performance requirements of supporting 14 HARQ processes (If agreed)

· Option 1: Use following test setups
· For scheduling pattern, scheduling period is 17ms. 

· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.

· For scheduling delay, 2 is defined for MPDCCH transmitted in subframes from 0th to 9th and 7 is defined for MPDCCH transmitted in subframe 10th and 11th 

· As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.

· TM2

· HD-FDD

· Bandwidth: 10MHz

· MCS: 16QAM 1/2

· TBS: 744

· CE mode A

· No repetition for MPDCCH and PDSCH

· Propagation condition: EPA5

· MIMO configuration: 2x1 Low

· HARQ transmissions: 4

· HARQ bundling: enabled

· Option 2: Other options not precluded

5   Simulation assumptions (Informative)
The following summarize the simulation assumptions for NB-IOT UE demodulation requirements of NPDSCH:
Table 5-1: Summary of simulation assumption for NPDSCH
	Parameter
	Value

	Duplex mode
	HD-FDD and TDD

	Operation mode
	Standalone

	Carrier type
	Non-anchor

	Number of antennas
	1T1R

	Number of NRS port
	1

	Propagation condition
	EPA5 Low

	SCS
	15KHz

	Modulation order
	16QAM

	Number of NPDCCH repetition
	1 (no repetition)

	Number of NPDSCH repetition
	1 (no repetition)

	TB Scheduling
	single-TB scheduling

	Noise Estimation
	Practical

	Channel Estimation 
	Practical 

	Frequency offset
	0

	Time offset
	0

	(IRU, ITBS), TBS
	Option1:  (ITBS, ISF) = (16, 5), 1928bits

Option 2: (ITBS, ISF) = (21, 7), 4968bits

	RV
	{0,2,0,2}

	Max number of HARQ transmission
	4

	The ratio of EPRE of NPDSCH in symbols with and without NRS to NRS
	0dB

	Test metric
	70% max TP


The following summarize the simulation assumptions for NB-IOT CQI reporting requirements:

Table 5-2: Summary of simulation assumption for CQI

	Parameter
	Value

	Duplex mode
	HD-FDD and TDD

	Operation mode
	Standalone

	Carrier type
	Non-anchor

	Number of antennas
	1T1R

	Number of NRS port
	1

	Propagation condition
	AWGN

	SCS
	15KHz

	UE category
	Cat-NB2 UE capable of 16QAM

	Number of NPDCCH repetition
	1 (no repetition)

	Number of NPDSCH repetition
	1 (no repetition)

	TB Scheduling
	single-TB scheduling

	Noise Estimation
	Practical

	Channel Estimation 
	Practical 

	Frequency offset
	0

	Time offset
	0

	Max number of HARQ transmission
	1

	The ratio of EPRE of NPDSCH in symbols with and without NRS to NRS
	0dB

	Test metric
	FFS

	SNR
	SNR for reported value corresponds to 16QAM, i.e, candidateRep-K to candidateRep-O


The following summarize the simulation assumptions for NB-IOT BS demodulation requirements of NPUSCH format 1:

Table 5-3: Summary of simulation assumption for NPUSCH format 1

	Parameter
	Value

	Number of antennas
	1T2R

	Propagation condition
	ETU 1Hz Low

	SCS
	15KHz

	Frequency Resource
	      Option 1: 3,6,12 tones

Option 2: 12 tones

Option 3: 3 tones

	Modulation order
	16QAM

	Number of Repetition
	1

	TB Scheduling
	single-TB scheduling

	Noise Estimation
	Practical

	Channel Estimation 
	Practical 

	Frequency offset
	0

	Time offset
	0

	(IRU, ITBS), TBS
	Option 1: (0,15), 280bits
Option 2: (0,14), 256bits

	RV
	{0,2,0,2}

	Max number of HARQ transmission
	4
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