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eNB-IoT UE demodulation requirements
	Agenda
	Tdoc
	Type
	Title
	Source

	7.17.6
	R4-1703753
	Work Plan
	Work Plan for NB-IoT UE enhancements
	Huawei, Hisilicon

	7.17.5
	R4-1703754
	Discussion
	Discussion on UE performance requirements for NB-IoT enhancements
	Huawei, Hisilicon

	7.17.6
	R4-1702957
	Other
	Discussion on new eNB-IoT UE capabilities
	Intel Corporation

	7.17.6
	R4-1703240
	Discussion
	Discussion on eNB-IoT for UE demodulation requirements
	Ericsson

	7.17.6
	R4-1702958
	Other
	Discussion on NPDCCH demodulation for eNB-IoT UE
	Intel Corporation

	7.17.6
	R4-1703756
	Other
	Simulation assumptions for NB-IoT enhancements UE demodulation
	Huawei, Hisilicon


1.1
NPDSCH demodulation requirements
(Focus on the scope of NPDSCH demodulation requirements)

Summary of proposals:

· NPDSCH demodulation requirements (R4-1703754)
· Proposal 1: NPDSCH demodulation performance requirements with TBS larger than 680bits and with 2 HARQ processes configured need to be defined.

· Proposal 2: Propose to define NPDSCH demodulation performance requirements with the following setups and UE just needs to test one of three scenarios by specifying test applicability:
· Table 8.12.1.1.3-x1: Minimum performance under In-band with 2 NRS ports with 2 HARQ processes

	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Non-anchor
	R.NB.x FDD
	[2]
	EPA5
	2x1 Low
	70%
	TBD


· Table 8.12.1.1.4-x2: Minimum performance for NPDSCH under Standalone with 1 NRS port with 2 HARQ processes

	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Non-Anchor
	R.NB.y FDD
	[4]
	EPA5
	1
	70%
	TBD


· Table 8.12.1.1.5-x3: Minimum performance for NPDSCH under Guard-band with 2 NRS port with 2 HARQ processes
	Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	200kHz
	Non-Anchor
	R.NB.y FDD
	[4]
	EPA5
	2
	70%
	TBD


· UE demodulation requirements (R4-1703240)

· Proposal 1: No new NPBCH/NPDCCH demodulation requirements are introduced due to eNB-IoT.

· Proposal 2: Introduce two new NPDSCH demodulation requirements for eNB-IoT.

	Test number
	Deployment mode
	Carrier type
	MCS
	Repetition number
	Propagation condition
	Antenna configuration
	Number of NRS ports
	Number of HARQ processes

	1
	In-band
	Anchor
	R.NB.x
	1
	EPA5
	2x1 Low
	2
	2

	2
	Guard-band / Stand-alone
	Non-anchor
	R.NB.y
	1
	EPA5
	1x1
	1
	2


Discussion: 

Agreements: 
[NPDSCH demodulation performance requirements with TBS larger than 680bits and with 2 HARQ processes configured need to be defined]

Specify Non-anchor only.  

1.2
Simulation assumption of NPDSCH demodulation

Summary of simulation assumption proposals based on R4-1703756 and R4-1703240.
Proposal in R4-1703756 (2 HARQ processes assumed).
	Test number
	Deployment mode
	Carrier Type
	(ITBS, ISF)

(Table 6)
	Coding rate
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	In-band
	Non-anchor
	([12], [4])

(TBS=1128 bits)
	1.15
	[2]
	EPA5
	2x1 Low
	70%
	TBD

	1
	Stand-alone
	Non-Anchor
	([9], [5])

(TBS=936 bits)
	0.5
	[2]
	EPA5
	1
	70%
	TBD

	1
	Guard-band
	Non-Anchor
	([8], [6])

(TBS=1096 bits)
	0.46
	[2]
	EPA5
	2
	70%
	TBD


Proposal in R4-1703240 (2 HARQ processes assumed).

	Test number
	Deployment mode
	Carrier Type
	(ITBS, ISF)

(Table 6)
	Coding rate
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	In-band
	Anchor
	([6], [6])

(TBS=808 bits)
	0.52
	[1]
	EPA5
	2x1 Low
	70%
	TBD

	1
	Guard-band/stand-alone
	Non-Anchor
	([9], [4])

(TBS=776 bits)
	0.5
	[1]
	EPA5
	1
	70%
	TBD
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	0
	1
	2
	3
	4
	5
	6
	7

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	872 

	6
	88
	176
	256
	392
	504
	600
	808 
	1032 

	7
	104
	224
	328
	472
	584
	680
	968 
	1224 

	8
	120
	256
	392
	536
	680
	808 
	1096 
	1352 

	9
	136
	296
	456
	616
	776 
	936 
	1256 
	1544 

	10
	144
	328
	504
	680
	872 
	1032 
	1384 
	1736 

	11
	176
	376
	584
	776 
	1000 
	1192 
	1608 
	2024 

	12
	208
	440
	680
	904 
	1128 
	1352 
	1800 
	2280 

	13
	224 
	488 
	744 
	1128 
	1256 
	1544 
	2024 
	2536 


Discussion: 

Qualcomm: RAN4 has already specified requirements for in-band, guard-band, stand-alone. Why we need three?
Huawei: OK to specify one deployment scenario. 

Intel: OK to specify one deployment scenario. 

CMCC: In this case, which deployment scenario RAN4 choose? 

Qualcomm: Rel-14 should verify the changes only, i.e., TBS>680bits, it should be independent of deployment mode. Proposal is stand-alone. 
Nuel: Support one deployment mode, because Rel-14 NB-IoT UE shall pass Rel-13 requirements. Preference: Stand-alone or In-band. 
Agreements: 
Introduce one NPDSCH demodulation requirement for stand-alone with the following simulation assumption.
	Test number
	Deployment mode
	Carrier Type
	(ITBS, ISF)

(Table 6)
	Coding rate
	Repetition number
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	Stand-alone
	Non-Anchor
	([9], [5])

(TBS=936 bits)
	0.5
	1
	EPA5
	1
	70%
	TBD


1.3
Channel estimation assumption for UE demodulation requirements
Summary of proposals:

· Demodulation requirements and assumption of UE channel estimation algorithm (R4-1702957)

· Proposal 1: Based on above agreements, for downlink, new NPDSCH demodulation performance requirements should be considered from two aspects:
· For 2 HARQ processes, it may take more time to complete any one of the two HARQ processes due to time division alternative transmission of each HARQ process. On the other hand, it may bring more time diversity and SNR gains compared with single HARQ process. 
· For larger maximum TBS, we think it is worthwhile to investigate the detailed NPDSCH demodulation performance when maximum TBS is applied.
· Proposal 2: if “cross-subframe channel estimation” is included as a basic assumption for Rel.14 eNB-IoT UE, it would have broad demodulation impact on NPBCH, NPDCCH and NPDSCH that needs to be investigated.

Discussion: 

Whether or not cross-subframe channel estimation is assumed as eNB-IoT UE demodulation requirement.

Qualcomm: For low complexity UE, it is sufficient to keep 1ms-based channel estimation for minimum performance requirements.  

Intel: Agree to make consensus how to implement cross-subframe channel estimation. The reason is related to SIB1-NB acquisition time improvement. We would like to improve the acquisition time. 

Nuel: Understand Intel’s concern, but channel estimation is implementation issue. It should be market-driven, not standard-driven.
Huawei: RAN4 should define the minimum requirements. 
Intel: Concern is the MIB/SIB1 acquisition time. We would like to improve it with some techniques such as channel estimation.

Intel: Question is RAN4 need improve the demodulation requirements compared with Rel-13? 

Nuel: Any improvement is welcome, but RAN4 should standardize it? We want to keep the Rel-13 UE receiver assumption 

Huawei: Same view as Nuel. 

Intel: For FeICIC case, RAN4 assumed advanced receiver for both RRM and Demod. We prefer to assume it in Rel-14. 

Qualcomm: Intel’s concern is MIB-NB/SIB1-NB. RRM improvement should not apply UE demodulation requirements.

Huawei: It is not in Rel-14 WID scope. In Rel-15 FeNB-IoT, RAN1 is discussing such techniques.

Intel: RRM test case set measurement values, e.g., T_SI, based on the same receiver assumption as UE demodulation requirements. Based on this assumption, We identified T_SI is very long. We would like to improve it.  

LGE: This should be Rel-15 FeNB-IoT. Rel-14 receiver keep the same assumption as Rel-13. For receiver improvement, RAN4 should discuss in Rel-15.
Agreements: 
No agreements. 
1.4
NPDCCH demodulation requirements
Summary of proposals:

· NPDCCH demodulation requirements (1702958)

· Proposal: To evaluate “cross-subframe channel estimation” impact on NPDCCH.

Discussion: 

Agreements: 
1.5
MIB/SIB performance enhancement
	Agenda
	Tdoc
	Type
	Title
	Source

	7.17.6
	R4-1702953
	Discussion
	MIB-NB simulation results for eNB-IoT UE
	Intel

	7.17.6
	R4-1702954
	Discussion
	SIB1-NB simulation results for eNB-IoT UE
	Intel

	7.17.6
	R4-1702955
	Discussion
	Discussion on SI acquisition enhancement for eNB-IoT UE
	Intel

	7.17.6
	R4-1703233
	Discussion
	MIB-NB/SIB1-NB acquisition time improvement for NB-IoT
	Ericsson

	7.17.6
	R4-1702956
	Discussion
	Simulation assumptions on SI acquisition enhancement for eNB-IoT UE
	Intel


Summary of proposals for MIB acquisition timer improvement (R4-1702953):

Proposal 1: To recommend channel estimation (CE) window length for simulation assumption and alignment. Candidate CE window length, in terms of “ms”, can be {8, 16, 24}ms, and the NRS-carrying subframes, either ahead of or behind the target subframe that carries MIB-NB, can be taken into account for channel estimation. 

Proposal 2: Given certain CE window lengths, to evaluate the corresponding number of MIB-NB TTIs to satisfy 1% BLER at target SNRs for MIB-NB acquisition enhancement.

Proposal 3: Based on the outcome of Proposal 1 and 2, to decide if the option mentioned by RAN1:

•
Additional NPBCH repetitions and advanced MIB-NB decoding techniques

is needed.

Discussion: 

Agreements: 
Summary of proposals for SIB1-NB acquisition timer improvement (R4-1702954 and R4-1702955):

Proposal 1: To further evaluate the BLER vs. n×TTI performance using different number of subframes or different CE window lengths in terms of “ms” for cross-subframe CE.

Proposal 2: To further investigate the impact of larger Doppler spread on the cross-subframe CE schemes, especially for the SI acquisition stage where accurate parameters’ estimation, like Doppler spread estimation, may not be available yet.

Proposal 3: To further evaluate the BLER vs. n×TTI performance using different SIB1-NB TTI accumulation periods.

Proposal 4: We recommend to take larger Doppler spread impact into consideration as well when we study more practical scenarios.

Discussion: 

Agreements: 
Simulation assumption

2
NB-IoT BS demodulation requirements

	Agenda
	Tdoc
	Type
	Title
	Source

	5.5.6.2
	R4-1703759
	CR
	CR: Updates to NPUSCH format 2 performance requirements (R13)
	Huawei

	5.5.6.2
	R4-1703760
	CR
	CR: Updates to NPUSCH format 2 performance requirements (R14)
	Huawei

	5.5.7
	R4-1703761
	CR
	CR: Updates to NPUSCH format 1 conformance test (R13)
	Huawei

	5.5.7
	R4-1703762
	CR
	CR: Updates to NPUSCH format 1 conformance test (R14)
	Huawei


Summary of proposals:

CR for NPUSCH format 2 performance requirements (R4-1703759)

Changed to the “interfering signal” to “noise” to make the definition clearer;

Corrected the interpretation for the DTX to ACK probability formula to make it more accurate.
CR for NPUSCH format 1 conformance test requirements (R4-1703761)

Added the test signal pattern for NPUSCH format 1 conformance tests.

Discussion: 

Agreements: 
2
NB-IoT UE demodulation requirements

	Agenda
	Tdoc
	Type
	Title
	Source

	5.5.6.1
	R4-1703757
	CR
	CR: Updates to NB-IoT UE demodulation requirements (R13)
	Huawei, Hisilicon

	5.5.6.1
	R4-1703758
	CR
	CR: Updates to NB-IoT UE demodulation requirements (R14)
	Huawei, Hisilicon


Summary of proposals:

CR for NPDSCH/NPDCCH demodulation requirements (R4-1703757)
Corrected typo.
Updated the carrier type term in NPDCCH performance requirements to keep consistent with NPDSCH.
Discussion: 

Agreements: 
3
eNB-IoT BS demodulation requirements

	Agenda
	Tdoc
	Type
	Title
	Source

	7.17.5
	R4-1703752
	Work Plan
	Work Plan for NB-IoT BS enhancements
	Huawei

	7.17.6
	R4-1703755
	Discussion
	Discussion on BS performance requirements for NB-IoT enhancements
	Huawei

	7.17.5
	R4-1703241
	discussion
	Discussion on eNB-IoT for BS demodulation requirements
	Ericsson


Summary of proposals:

· BS demodulation requirements (R4-1703755):
· Proposal 1: No demodulation performance requirements for NPRACH on non-anchor carrier need to be defined.

· Proposal 2: No additional demodulation performance requirements for NPUSCH format 1 with 2 HARQ processes and/or larger TBS need to be defined.

· BS demodulation requirements (R4-1703241):
· Proposal 1: No new NPRACH and NPUSCH format 2 demodulation requirements are introduced due to eNB-IoT.

· Proposal 2: One new NPUSCH format 1 demodulation requirements should be introduced due to eNB-IoT. 
	Test number
	Number of allocated subcarriers
	FRC
	Repetition number
	Propagation condition
	Antenna configuration
	Number of HARQ processes

	1
	12
	A16-aa
	1
	ETU1
	1x2 Low
	2


Discussion: 

· Whether or not new NPUSCH format 2 demodulation requirements are introduced due to eNB-IoT.

Agreements: 
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