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1 RRM Measurements
	6.1
	R4-78AH-0005
	discussion
	Simulation results for RRM measurement
	ZTE Corporation

	6.1
	R4-78AH-0014
	discussion
	Simulation Results on RRM Measurements
	QUALCOMM UK Ltd

	6.1
	R4-78AH-0047
	discussion
	Measurement performance and simulation results for NB-IoT stand-alone deployment
	Nokia

	6.1
	R4-78AH-0048
	discussion
	Measurement performance and simulation results for NB-IoT In-band deployment
	Nokia

	6.1
	R4-78AH-0078
	other
	WF on NB-IoT RRM measurement requirements
	Huawei,HiSilicon

	6.1
	R4-78AH-0079
	discussion
	Discussion on NB-IoT RRM measurement
	Huawei,HiSilicon

	6.1
	R4-78AH-0080
	discussion
	NB-IoT measurement simulation results
	Huawei,HiSilicon

	6.1
	R4-78AH-0089
	discussion
	Discussion on reply RAN2 LS on NB-IoT RRM measurement
	Huawei,HiSilicon

	6.1
	R4-78AH-0090
	LS out
	Reply LS on NB-IoT RRM measurement
	Huawei,HiSilicon

	6.1
	R4-78AH-0091
	LS out
	[draft] LS on NB-IoT measurement quantity
	Huawei,HiSilicon

	6.1
	R4-78AH-0092
	CR
	CR on measurement requirement in RRC_CONNECTED state for NB-IoT
	Huawei,HiSilicon

	6.1
	R4-78AH-0110
	discussion
	Analysis on RRM measurements for NB-IoT
	China Mobile Com. Corporation

	6.1
	R4-78AH-0128
	other
	Further discussion on UE measurement capability for NB-IoT
	Ericsson

	6.1
	R4-78AH-0129
	other
	Llink simulation results for RRM measurements for stationary scenario
	Ericsson

	6.1
	R4-78AH-0133
	other
	WF on RRM measurements for NB-IoT
	Ericsson

	6.1
	R4-78AH-0135
	other
	Discussions on RRM measurements with respect to received RAN2 LS
	Ericsson

	6.1
	R4-78AH-0136
	LS out
	LS response on NB-IoT RRM requirements
	Ericsson

	6.1
	R4-78AH-0137
	LS out
	LS on RRM measurement for NB-IOT
	Ericsson

	6.1
	R4-78AH-0139
	other
	Llink simulation results for RRM measurements for mobile scenario
	Ericsson

	6.1
	R4-78AH-0148
	discussion
	On RRM measurements for NB-IoT
	Intel Corporation

	6.1
	R4-78AH-0149
	other
	Way Forward on RRM measurments for NB-IoT
	Intel Corporation


Discussion:
Measurement definition:

HW: Three options NRSRP/NRSRQ based on 1) NRS 2) NSSS 3) NSSS+NRS. UE should have option to use 1) or 2). Requirements are based on NRS. 

Nokia: Is there any condition under which to use 1) or 2)

E///: UE may use NB-SSS before waking up during DRX. This will save UE processing and battery. 
Nokia: Fine to use NB-SSS but this should not be included in the definition. Concern to use NB-SSS due to power difference wrt NS-RS.

Intel: Same view as Nokia. UE is not forbidden to use NB-SSS. NB-SSS should be excluded from NRSRP/NRSRQ definitions. 
HW: Main motivation is for serving cell NRSRP.

Nokia: Condition on power difference may not be good for future. UE can still use NB-SSS. 
E///: Without NB-SSS in the definition, the UE should not use NB-RS.
Intel: If UE can pass test then it can use NB-SSS. Concern on how will be UE implementation. To keep consistency with requirements definition is based on only NB-RS.
E///: Compromise proposal: UE shall use NB-RS but it may use NB-SSS. Main motivation is to save radio time by measuring on carriers in parallel. 
HW: Only for serving cell the UE can detect power difference.

Intel: Don’t under how UE will reduce radio time by measuring on NB-SSS. What is the main concern of having the flexibility?
E///: Improve performance with NB-SSS – better accuracy and reduce UE power consumption.
Nokia: Does not want any condition on NB-RS and NB-SSS. 

Measurement samples:

Number of samples per measurement period: 

Nokia: 3ms snapshot taken every 40 ms over 400 ms down to SNR of -20 dB. 

HW: No need to specify 3 ms in requirements. Sampling may be different at -6 dB and -20 dB.
E///: Agree with HW.

Intel: Min sample duration should be 1 ms. 3 ms snapshot has impact on requirements. There are several degrees of freedom. Either increase delay or samples. 
E///: Down to which SNR level requirements will be specified. Accuracy cannot be down to +/- 10 dB?

HW: SNR for normal coverage -6 dB, extended coverage -12.6 dB. 

DCM: Prefers to keep SNR for extended coverage down to at least eMTC level (-15 dB).  Do we have to specify also SNR below -15 dB (3rd coverage level).
E///: Agrees with DCM. Below SNR of -15 dB, NB-RS is not feasible even under AWGN.
Intel: Up to -15 dB, measurement based on NB-RS is OK.

QC: For RA there are 3 coverage levels.

HW: Only absolute accuracy needed for NRSRP and NRSRQ.
HW: RSSI part of NRSRQ based on only NB-RS symbols since NB-IoT is not for small cells.

Intel: NRSRQ is biased if measured only on NB-RS symbols.

Nokia: Agrees with Intel.

E///: Measuring on all symbols will improve accuracy.

HW: There will not be small cells. 

Intel: Impact on UE is not much of using all symbols for RSSI.

QC: Also fine to use all symbols in a subframe. 

Nokia: More reliable measurement based on all symbols.

E///: Not agreeing on accuracy in this meeting. 

Inter-frequency measurements:

HW: Most companies prefer one generic number for inter-frequency carriers. 

Intel: why we need limit on carriers to monitor?

E///: We need some limit on carriers.

Nokia: But UE should be able to monitor carriers.
E///: We already agreed to have at least 2 carriers.

QC: UE has to support at least anchor and non-anchor carriers.
Agreements:

Measurement definition:
Both definition and requirements for NRSRP are based on NRS.
NRSRQ: number  of symbols to use for RSSI is TBD
E///: to provide LS on NRSRP/NRSRQ definition to RAN1.
Coverage levels:
Two coverage levels for all RRM requirements: normal and extended
SNR levels:
Normal coverage down to SNR of -6 dB

Extended coverage down to SNR of -15 dB

The above levels apply for all RRM requirements
Measurement period for NRSRP/NRSRQ:
L1 measurement period = [400] ms in non-DRX for normal coverage level.
L1 measurement period = [800] ms in non-DRX for extended coverage level.
In DRX number of DRX cycles is TBD for both coverage levels.
NRSRP/NRSRQ measurement accuracies: 

Intra-frequency absolute accuracies of NRSRP and NRSRQ are TBDs in both normal and extended coverage levels.
Inter-frequency absolute accuracies of NRSRP are TBDs in both normal and extended coverage levels.

NRSRP ranges: -44 dBm to -140 dBm with 1 dB
NRSRQ ranges: upper range is TBS dB to -34 dB with 0.5 dB
HW: to provide LS to RAN2
Number of inter-frequency carriers to monitor in idle state:
UE shall be capable of monitoring at least 2 inter-frequency carriers and one serving carrier in RRC idle state
2 Cell Search
	6.2
	R4-78AH-0056
	discussion
	Cell detection performance and simulation results for NB-IoT.
	Nokia

	6.2
	R4-78AH-0082
	discussion
	Discussion on NB-IoT cell detection
	Huawei,HiSilicon

	6.2
	R4-78AH-0156
	discussion
	Link simulations for cell search in NB-IoT
	Ericsson


Discussion:

E///:  In-band simulation results in fading R4-78AH-0192. Impact on cell search due to frequency error. 750 Hz residual frequency error. Delay depends on frequency error. 
Nokia: Some results for standalone. Cell search time is long. 

Agreements:
Reuse the simulation assumptions approved in RAN4#78bis to provide more results in May.

Cell search delay affects idle mode requirements. So far cell search delay is TBD.
3 Definition, symbols, abbreviation

	6.3
	R4-78AH-0053
	other
	RRM requirements in Section 3 of TS36.133 for NB-IoT
	NTT DOCOMO INC.

	6.3
	R4-78AH-0054
	draftCR
	Draft CR on RRM requirements in Section 3 for NB-IoT
	NTT DOCOMO INC.


Discussion:

DCM: NB-SCH RP to be included. NB cell is also need to be defined. 
QC: Need to involve RAN2 for clarification of cell in NB. Prefer to keep in RAN4 spec.
DCM: Prefer to keep NB cell in RAN4 spec.

Nokia: RAN2 uses NB-IoT cell.

DCM: REFSENS is different for NB-IoT wrt LTE. Different band groups for NB-IoT might be needed depends on agreements in UE RF. 
Agreements:

Use NB-IoT cell in all RRM requirements.
Agree to have new table for NB-IoT band groups in the existing section 3.5.1.
Use the term normal coverage and enhanced coverage
DCM to provide CR with UE category TBD
4 Idle Mode Requirements
	6.5
	R4-78AH-0132
	draftCR
	Draft CR on RRC_IDLE state requirements for NB-IOT
	Ericsson

	6.5
	R4-78AH-0140
	other
	Paging Interruption Requirements in NB-IoT
	Ericsson

	6.13
	R4-78AH-0049
	discussion
	Paging Interruption Requirements in NB-IoT
	Nokia


Discussion:

Agreements:

NRSRP and NRSRQ measurements of the serving cell using at least 4 measurements in enhanced coverage 
Use the same terms as in CR on Abbreviation/definition from NTT DOCOMO
E/// to provide the draft CR 

5 RRC Re-establishment
	6.6
	R4-78AH-0081
	other
	Wayforward on RRC re-establishment and random access for NB-IoT
	Huawei,HiSilicon

	6.6
	R4-78AH-0087
	discussion
	Discussion on RRC re-establishment RRM requirement for NB-IoT
	Huawei,HiSilicon

	6.6
	R4-78AH-0088
	CR
	CR for RRC re-establishment requirement for NB-IoT
	Huawei,HiSilicon

	6.6
	R4-78AH-0162
	discussion
	RRC Connection control procedures for NB-IoT UEs
	Nokia


Discussion:
Agreements:

RRC re-establishment requirements should be defined for normal and enhanced coverage with different cell search delays.
Define in the same section if only the cell search delay is different for normal and enhanced coverage levels.
Define RRC re-establishment requirements in new section 6.5.
TUE-re-establish_delay_NB-IoT = 100 ms + NNB-IoT-freq*Tsearch_NB-IoT + TSI_NB-IoT + TPRACH_NB-IoT
HW is to provide the CR for RRC re-establishment.
6 Random Access

	6.7
	R4-78AH-0085
	discussion
	Discussion on random access RRM requirement for NB-IoT
	Huawei,HiSilicon

	6.7
	R4-78AH-0086
	CR
	CR for random access requirement for NB-IoT
	Huawei,HiSilicon

	6.7
	R4-78AH-0158
	discussion
	Analysis of Random Access requirements in NB-IoT
	Ericsson

	6.7
	R4-78AH-0163
	other
	PRACH RRM Requirements for NB-IoT UEs
	Nokia


Discussion:

Agreements:

Define RA requirements in new section 6.6.
HW is to provide CR
7 UE Transmit Timing

	6.8
	R4-78AH-0010
	discussion
	On UL Transmit Timing Requirements for NB-IoT
	QUALCOMM UK Ltd

	6.8
	R4-78AH-0055
	discussion
	Uplink transmit timing in NB-IoT
	Nokia

	6.8
	R4-78AH-0155
	discussion
	Analysis of Uplink Transmit Timing in NB-IoT
	Ericsson

	6.8
	R4-78AH-0159
	discussion
	pCR Uplink transmit timing adjustments in NB-IoT
	Ericsson


Discussion:
E///:  Some relaxation is needed for UE autonomous timing accuracy. But minimum aggregated rate should not be changed. UE is allowed to use higher maximum rate. 
QC: Ok to keep the minimum aggregated rate.
Timing advance: 

E///: TA also needs to be relaxed.

Intel: what is rationale for relaxation

QC: relaxation needed due to higher sampling rate

Agreements:

Proposal 1: The NB-IoT UE initial transmission timing error limit Te for 240KHz downlink bandwidth is to be relaxed to 80*TS – K*Ts (K is TBD). K depends on channel delay spread. ETU is used for investigation. Other channels are not precluded.  
Proposal 2: RAN4 can agree that onset of a new UL repetition period shall be considered to be an initial transmission

Proposal 3: The NB-IoT UE shall adjust the timing of its uplink transmission at the end of contiguous UL repetitions, i.e. either at the end of a UL gap for frequency error correction or at the end of all UL repetitions, for a timing advance command received in sub-frame n.

Proposal 4: The NB-IoT UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±13.33* TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission.

Proposal 5: The maximum autonomous time adjustment step Tq for NB-IoT UE shall be 58.33* TS seconds.
Proposal 6: The TA accuracy is +/-13.33 Ts
E/// is to provide the CR.
8 UE Timer Accuracy

	6.9
	R4-78AH-0012
	discussion
	UE Timer Accuracy
	QUALCOMM UK Ltd


Discussion:

Agreements:

Reuse the existing timer accuracies defined for LTE
9 RLM

	6.11
	R4-78AH-0006
	discussion
	Simulation results for RLM
	ZTE Corporation

	6.11
	R4-78AH-0011
	draftCR
	Draft CR on Radio Link Monitoring for NB-IoT
	QUALCOMM UK Ltd

	6.11
	R4-78AH-0074
	other
	Simulation result for NB-IoT radio link monitoring
	Ericsson

	6.11
	R4-78AH-0083
	discussion
	Discussion on NB-IoT RLM
	Huawei,HiSilicon

	6.11
	R4-78AH-0084
	discussion
	NB-IoT RLM simulation results
	Huawei,HiSilicon

	6.11
	R4-78AH-0127
	other
	Further discussions on RLM requirements for NB-IoT
	Ericsson

	6.11
	R4-78AH-0130
	other
	Discussion on method for defining RRM requirements for NB-IoT
	Ericsson

	6.11
	R4-78AH-0131
	other
	Discussions on method for  defining inter-frequency measurement requirements for NB-IoT
	Ericsson

	6.11
	R4-78AH-0134
	other
	WF on RLM for NB-IoT
	Ericsson

	6.11
	R4-78AH-0138
	LS out
	LS on RLM related Parameters
	Ericsson

	6.11
	R4-78AH-0164
	other
	RLM for NB-IoT UEs
	Nokia

	6.11
	R4-78AH-0167
	discussion
	Simulation Results for NB-IoT RLM
	Nokia


Discussion:

E///: separate requirements for normal and for enhanced coverage levels. Power boosting on anchor and non-anchor carriers.

QC: CR contains requirements for each Rmax.

E///: In eMTC R and CCE are variables.

Nokia: If there is difference in IN in both normal and enhanced coverage levels.

Agreements:

10  Conditions for RRM requirements applicability for operating bands                        
	6.12
	R4-78AH-0051
	other
	RRM requirements in Annex B of TS36.133 for NB-IoT
	NTT DOCOMO INC.

	6.12
	R4-78AH-0052
	draftCR
	Draft CR on RRM requirements in Annex B for NB-IoT
	NTT DOCOMO INC.


Discussion:

Agreements:

11 NRSRP/NRSRQ Measurement accuracies

	6.13
	R4-78AH-0077
	draftCR
	Intra-frequency Absolute RSRP Accuracy for NB-IoT UE
	Nokia

	6.13
	R4-78AH-0093
	draftCR
	Intra-frequency Relative RSRP Accuracy for NB-IoT UE
	Nokia

	6.13
	R4-78AH-0094
	draftCR
	Intra-frequency Absolute RSRQ Accuracy for NB-IoT UE
	Nokia

	6.13
	R4-78AH-0095
	draftCR
	Intra-frequency Relative RSRQ Accuracy for NB-IoT UE
	Nokia

	6.13
	R4-78AH-0154
	draftCR
	Inter-frequency Absolute RSRP Accuracy for NB-IoT UE
	Nokia

	6.13
	R4-78AH-0157
	draftCR
	Inter-frequency Relative RSRP Accuracy for NB-IoT UE
	Nokia

	6.13
	R4-78AH-0160
	draftCR
	Inter-frequency Relative RSRQ Accuracy for NB-IoT UE
	Nokia

	6.13
	R4-78AH-0165
	other
	Impact of DL Gap Configuration on NB-IoT RRM Requirements
	Nokia


Discussion:

Agreements:

Nokia is to provide the CRs with all accuracies in TBD
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