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1 R14 NB-IoT enhancement

Related contribution list:
	Agenda
	Tdoc number
	Type/for
	Title
	Source

	7.17
	R4-1705120
	Discussion
	Discussion on early RLF for eNB-IOT
	Nokia, Alcatel-Lucent Shanghai Bell

	7.17
	R4-1705121
	Approval
	LS on new parameter configuration for RLM for eNB-IoT
	Nokia, Alcatel-Lucent Shanghai Bell

	7.17.3.2.3
	R4-1704678
	Discussion
	On power headroom reporting for eNB-IoT
	Intel Corporation

	7.17.3.2.3
	R4-1704984
	Discussion
	Discussion on PHR mapping for NB-IoT
	Huawei, HiSilicon

	7.17.3.1.2
	R4-1704994
	Discussion
	Discussion on RSTD requirement for eNB-IOT
	Huawei, HiSilicon

	7.17.3.1.2
	R4-1704995
	Agreement
	CR on intra frequency RSTD measurement requirement for eNB-IOT
	Huawei, HiSilicon

	7.17.3.1.2
	R4-1704996
	Agreement
	CR on inter frequency RSTD measurement requirement for eNB-IOT
	Huawei, HiSilicon

	7.17.4.1
	R4-1704997
	Agreement
	CR on intra frequency RSTD accuracy requirement for eNB-IOT
	Huawei, HiSilicon

	7.17.4.1
	R4-1704998
	Agreement
	CR on inter frequency RSTD accuracy requirement for eNB-IOT
	Huawei, HiSilicon

	7.17.3.2.3
	R4-1705087
	Approval
	PHR reporting for NB-IOT low-power class UEs
	Ericsson

	7.17.3.2.3
	R4-1705331
	Agreement
	CR for PHR maping for NB-IoT R13
	Huawei, HiSilicon

	7.17.3
	R4-1705458
	Approval
	Correction of applicability rule for NRSRP and NRSRQ in NB-IoT
	Ericsson

	7.17.3.2.2
	R4-1705459
	Discussion
	Improvement of NPRACH repetition level selection
	Ericsson

	7.17.3.2.2
	R4-1705460
	Approval
	CR on 36.133: NPRACH repetition level selection in NB-IoT
	Ericsson

	7.17.3.2.5
	R4-1705470
	Agreement
	Applicability of requirements for UE Cat.NB2
	Huawei, HiSilicon

	7.17.3.1.2
	R4-1705606
	Discussion
	On RSTD requirements with NB-IoT
	Ericsson


1.1 RSTD
Proposals from companies:

	Companies
	Proposals

	Huawei
R4-1704994
	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.

	Huawei

R4-1704995
	CR on intra frequency RSTD measurement requirement for eNB-IOT

	Huawei

R4-1704996
	CR on inter frequency RSTD measurement requirement for eNB-IOT

	Ericsson

R4-1705606
	· Observation 1:due to the narrow BW, the RSTD measurement accuracy may need to be relaxed compared to Rel-9.

· Observation 2: even with a relaxed RSTD accuracy target, more than 100 NPRS subframes may be needed. 

· Observation 3: with such a long measurement time, there may be a very long time between the reference cell TOA measurement and the neighbor cell TOA measurement used to create the same RSTD measurement.


Open issues:
· Minimum number of NPRS subframes per cell:
· Option1: 60 for normal coverage and 120 for enhanced coverage. (Huawei)
· Option2: more than 100 (Ericsson)
· Accuracy requirement 
· Option1: (Huawei)
· Intra-frequency: 12Ts for normal coverage and 16Ts for enhanced coverage 
· Inter-frequency: additional [8] Ts RF margin based on intra-frequency requirements 
· Option2: need to be relaxed compared to Rel-9 (Ericsson)
Discussion:
Agreements:
1.2 PHR
Proposals from companies:

	Companies
	Proposals

	Huawei

R4-1704984
	Proposal 1: the following alternatives can be considered to address the PHR mapping issue.
Alt 1: remove the lower bound

Alt 2: mathematically take -53dB as the lower bound

	Ericsson

R4-1705082
	The text related to the selected CE level tis removed from the PHR reporting tables for category NB1.

	Ericsson

R4-1705087
	Introduction of PHR reporting for the new lower power-class of NB-IOT UE.

	Intel

R4-1704675
	Proposal 1: It is proposed to reuse the legacy LTE PHR table for the Rel-13 NB-IoT.

Proposal 2: Based on an analysis of the BS demodulation requirements (Clause 8.5 in TS36.104), the range for p0-NominalNPUSCH, which corresponds to a nominal UE Tx power corresponding to RL=1, is not expected to extend much higher above -126 for single-subcarrier transmissions. Thus, it is proposed to offset the range of p0-NominalNPUSCH in order to give the network a more reasonable target for the nominal UE Tx power. Currently this range is {-126..24}, and the proposal is for {-136..14}.

Proposal 3: As an alternative to Proposal 2, it may be useful to offset p0-NominalNPUSCH by the MCL difference between NB-IoT and LTE of 20 dB; thus, the alternative proposal is for {-146, 4}.
Proposal 4: for 12-subcarrier transmissions, the nominal Tx power should be increased by 10*log10(12) = 10.8 dB =~ 10 dB in order to achieve the single-repetition level SNR at the BS. With the proposed offset, there is no problem to accommodate this in the range of p0-NominalNPUSCH.

	Intel

R4-1704678
	Proposal 1: it is proposed to reuse the legacy LTE PHR table for the Rel-14 NB-IoT UEs with PC6.


Open issues:
· Mapping table for R13 NB-IoT
· Option1: remove the lowest mapping bound. (Huawei)
· Option2: lower the lowest mapping bound (-53dB or -54dB).  (Huawei, Ericsson)
· Option3: reuse the legacy LTE PHR table for R13 UE and R14 UE with PC6. (Intel)
· Applicability 
· Option1: remove text related to the selected CE level (Ericsson)
· Option2: keep existing requirements
· Mapping table for PC6 UE
Option1: use the same PHR mapping as R13 NB-IoT (Intel)
Option2: use different table from R13 NB-IoT (Ericsson)
Discussion:
Agreements:
Keep the applicability of existing PHR mapping requirements, i.e. link mapping tables to different enhanced coverage levels.
1.3 RLM
Proposals from companies:

	Companies
	Proposals

	Nokia
R4-1705120
	We propose that network informs UE about the maximum NPDCCH repetition and aggregation level supported in the cell, and that the UE uses these parameters in RLM evaluation. UE will use these parameters when it cannot receive updates. Under normal operations the network will update the parameters and the UE uses the configured parameters

	Nokia

R4-1705121
	LS on new parameter configuration for RLM for eNB-IoT


Open issues:
· Whether to enhance RLM in Rel-14
· Option1: enhance RLM in Rel-14 and send LS to RAN2. (Nokia)
· Option2: others
Discussion:
Agreements:
1.4 Applicability
Proposals from companies:

	Companies
	Proposals

	Huawei

R4-1705470
	Add applicability of positioning related requirements for UE Cat.NB2

	Ericsson

R4-1705458
	Modify the statement of NRSRP/NRSRQ accuracy requirement applicability


Discussion:
Agreements:
1.5 NPRACH CE level selection related
Proposals from companies:

	Companies
	Proposals

	Ericsson

R4-1705459
	Proposal 1: A UE supporting Rel-14 cat NB1 shall base NPRACH repetition level selection on NRSRP measured over 2 Tx ports when indicated via system information that the target cell supports coverage enhancement.

Proposal 2: 

· Introduce wording in TS 36.133 section 6.6 “Random Access for UE cat NB1” that specifies that if the target cell is using transmit diversity, NPRACH repetition level shall be based on 2 Tx ports
· Introduce one or more test cases under fading conditions that verifies that the UE selects the correct repetition level given the signalled network configuration

	Ericsson

R4-1705460
	The following condition is added to section 6.6.3: 

“When the target cell is transmitting NRS from multiple Tx ports, as provided via system information, the UE shall determine the enhanced coverage level based on NRSRP measured over Tx ports 0 and 1.”


Discussion:
Agreements:
2 R13 NB-IoT
Related contribution list:

	Agenda
	Tdoc number
	Type/for
	Title
	Source

	5.5.3
	R4-1704513
	Discussion
	Discussion on the supporting stand-alone and guard-band RRM test for NB-IoT
	China Telecommunications

	5.5.3
	R4-1704673
	Agreement
	Rel-13 CR on the applicability of RRC procedures
	Intel Corporation

	5.5.3
	R4-1704675
	Discussion
	On power headroom reporting for NB-IoT
	Intel Corporation

	5.5.5
	R4-1704972
	Agreement
	CR on T311 timer in RRC re-establishment test case R14
	Huawei, HiSilicon

	5.5.5
	R4-1704973
	Agreement
	introduce NPDCCH RMC with DCI format N0 R13
	Huawei, HiSilicon

	5.5.5
	R4-1704975
	Agreement
	Correction on UE transmit timing test for NB-IoT R13
	Huawei, HiSilicon

	5.5.5
	R4-1704977
	Agreement
	Correction on timing advance test for NB-IoT R13
	Huawei, HiSilicon

	5.5.3
	R4-1704979
	Agreement
	Maintenance CR on NB-IoT core requirements R13
	Huawei, HiSilicon

	5.5.5
	R4-1704981
	Agreement
	Correction on side condition for RRC re-establishment test cases R13
	Huawei, HiSilicon

	5.5.5
	R4-1705072
	Agreement
	Inter-frequency cell reselection under enhanced coverage for NB-IOT
	Ericsson

	5.5.5
	R4-1705082
	Agreement
	Correction on PHR reporting requirements for NB1
	Ericsson

	5.5.5
	R4-1705116
	Agreement
	Contention Based Random Access Test for UE category NB1 UEs in Normal Coverage
	Nokia, Alcatel-Lucent Shanghai Bell

	5.5.5
	R4-1705118
	Agreement
	Contention Based Random Access Test for UE category NB1 UEs in Enhanced Coverage
	Nokia, Alcatel-Lucent Shanghai Bell

	5.5.5
	R4-1705122
	Agreement
	CR: NB-IoT Radio Link Monitoring Performance Test for Out-of-Sync in Enhanced Coverage
	Nokia, Alcatel-Lucent Shanghai Bell

	5.5.5
	R4-1705145
	Agreement
	Correction to inter-frequency RRC re-establishment test case in NB-IOT
	Qualcomm Incorporated

	5.5.5
	R4-1705662
	discussion
	Correction of references in the NB-IOT accurcy requirements
	Ericsson

	5.5.3
	R4-1705736
	Agreement
	On Qin and Qout convergence in NB-IoT RLM
	Intel Corporation

	5.5.3
	R4-1705737
	Agreement
	Rel-13 CR on corrections for RLM for NB-IoT
	Intel Corporation

	5.5.5
	R4-1705739
	Agreement
	Rel-13 CR on corrections for RLM test cases for NB-IoT
	Intel Corporation


2.1 Core requirement maintenance
2.1.1 RLM
Proposals from companies:

	Companies
	Proposals

	Intel 

(R4-1705736)
	Proposal 1: Change the RLM condition in 7.23.2 to the following:

· at least DL subframes #0 and #4 per radio frame and DL subframe #9 every two radio frames of the serving NB-IoT cell are available to the UE during Qout_NB-IoT and Qin_NB-IoT evaluation periods.

Proposal 2: For the case of Rmax ≤ 64, the evaluation periods for both Qout and Qin match the NRSRP/NRSRQ measurement period under normal coverage  and should be set to 800ms.

Proposal 3: For the normal coverage OOS test, set the SNR level during T2 to -6.0 dB. 

Proposal 4: For the normal coverage IS test, set the SNR level during T1 and T3 to 0.5 dB.

Proposal 5: For the enhanced coverage OOS test, set the SNR level during T2 to -8.0 dB.

Proposal 6: For the enhanced coverage IS test, set the SNR level during T1 and T3 to -1.5 dB.


Open issues:
· Applicability rule: 

· Option 1: at least 1 DL subframe per radio frame of serving NB-IoT cell is available at the UE during Qout_NB-IoT and Qin_NB-IoT evaluation periods. (existing)
· Option 2: at least DL subframes #0 and #4 per radio frame and DL subframe #9 every two radio frames of the serving NB-IoT cell are available at the UE during Qout_NB-IoT and Qin_NB-IoT evaluation periods. (intel)
· Qin/Qout evaluation period: 

· Option 1: keep existing table
	Configured NPDCCH Rmax
	TEvaluate_Qout_NB-IoT
	TEvaluate_Qin_NB-IoT

	Rmax ≤ 64
	400ms
	200ms

	Rmax > 64
	4000ms
	2000ms


· Option 2: Intel’s proposal
	Configured NPDCCH Rmax
	TEvaluate_Qout_NB-IoT
	TEvaluate_Qin_NB-IoT

	Rmax ≤ 64
	800ms
	800ms

	Rmax > 64
	4000ms
	2000ms


· SNR levels in test case: 
· Option 1: keep existing
· Option 2: Intel’s proposals
For the normal coverage OOS test, set the SNR level during T2 to -6.0 dB. 

For the normal coverage IS test, set the SNR level during T1 and T3 to 0.5 dB.

For the enhanced coverage OOS test, set the SNR level during T2 to -8.0 dB.

For the enhanced coverage IS test, set the SNR level during T1 and T3 to -1.5 dB.
Discussion:
Agreements:
2.1.2 Other maintenance

Proposals from companies:

	Companies
	Proposals

	Intel

R4-1704673
	CR on the applicability of RRC procedures

	Huawei
R4-1704979
	Remove square bracket in timing requirement

	Ericsson
R4-1705662
	Correct reference in accuracy requirements


Discussion:
Agreements:
2.2 Performance requirement maintenance

2.2.1 Common test parameters

Proposals from companies:

	Companies
	Proposals

	Huawei
R4-1704973
	Introduce NPDCCH RMC with DCI format N0


Discussion:
Agreements:
2.2.2 Cell re-selection test case
Proposals from companies:

	Companies
	Proposals

	Ericsson

R4-1705072
	Inter-frequency cell reselection under enhanced coverage for NB-IOT


Discussion:
Agreements:
2.2.3 Random access test case

Proposals from companies:

	Companies
	Proposals

	Nokia

R4-1705116
	Contention Based Random Access Test for UE category NB1 UEs in Normal Coverage

	Nokia

R4-1705118
	Contention Based Random Access Test for UE category NB1 UEs in Enhanced Coverage


Discussion:
Agreements:
2.2.4 RRC Re-establishment test case

R4-1704981
Proposals from companies:

	Companies
	Proposals

	Huawei

R4-1704981

	Correct side condition in test parameter

	Qualcomm

R4-1705145
	Correct the PRB location for nCell 2


Discussion:
Agreements:
2.2.5 UE transmit timing test case
Proposals from companies:

	Companies
	Proposals

	Huawei
R4-1704975
	1.
Update NPDCCH RMC pattern with DCI format N0

2.
Change 12Ts in test requirement to 80Ts to align with core requirement

3.
Change 64Ts in procedure b) in A.7.1.17 to 128Ts

4.
Change 200Ts in procedure b) in A.7.1.18 to 128Ts


Discussion:
Agreements:
2.2.6 Timing advance tests
Proposals from companies:

	Companies
	Proposals

	Huawei
R4-1704977
	Correct the RMC reference in test A.7.2.9


Discussion:
Agreement:
2.2.7 RLM tests

Proposals from companies:

	Companies
	Proposals

	Nokia

R4-1705122
	CR: NB-IoT Radio Link Monitoring Performance Test for Out-of-Sync in Enhanced Coverage

	Intel
R4-1705739
	For the normal coverage OOS test, correct the SNR level during T2 to -6.0 dB.

For the normal coverage IS test, correct the SNR level during T1 and T3 to 0.5 dB.

For the enhanced coverage OOS test, correct the SNR level during T2 to -8.0 dB.

For the enhanced coverage IS test, correct the SNR level during T1 and T3 to -1.5 dB.


Discussion:
Agreements:
