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1. FeMTC RRM 

1.1 FeMTC Applicability 
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.5.3
	R4-1705023
	discussion
	Discussion on applicability rules for FeMTC
	Huawei, HiSilicon

	7.18.5.3
	R4-1705024
	CR
	CR on applicability rule for FeMTC in R14
	Huawei, HiSilicon


Summary of proposals:
R4-1705024:

· The requirement for UE category M2 are derived assuming downlink category M2 and uplink category M2, operation in any LTE system bandwidth but with a channel bandwidth of 1.4MHz, 5MHz or 20MHz and transmission bandwidth of 6PRBs, 24PRBs or 96PRBs in downlink and uplink, and a single antenna receiver. DL UE category M2 and UL UE category M2 are defined in [31].

· The requirements for normal coverage in idle mode shall apply provided the UE category M2 is with the radio condition that SCH Ês/Iot(-6 dB and CRS Ês/Iot (-6 dB.

· The requirements for enhanced coverage in idle mode shall apply provided the UE category M2 is with the radio condition that SCH Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB.

· The requirements for CEMode A shall apply provided the UE category M2 is configured with CEMode A, SCH Ês/Iot ( -6 dB and CRS Ês/Iot ( -6 dB.   The CEMode A and the number of repetition levels for different physical channels are defined in [3]. 

· The requirements for CEMode B shall apply provided the UE category M2 is configured with CEMode B, SCH Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB. The CEMode B and the number of repetition levels for different physical channels are defined in [3].
· The requirements for a UE category M2 are derived assuming UE category M2 [31] and a signle antenna receiver. Following requirements are applicable to UE category M2.

-    Maximum interruption in paging reception requirements in section 4.2.2.12 and 4.2.2.13

-    Cell Selection and Re-selection Requirements in section 4.m

-    Handover requirements in section 5.5 and 5.6

-    Random access requirements in section 6.2.3

-    RRC re-establishment requirements in section 6.7

-    RRC connection release with redirection requirements in section 6.8

-    Radio Link monitoring requreiements in section 7.19

-    UE timer accuracy requirements in section 7.26

-    Timing advance requirements in section 7.27

-    Measurement accuracy requirements in section 9.1.21(Note: E-UTRA operating band groups are ‘FDD-M1’ and ‘TDD-M1’ for eMTC and E-UTRA operating band groups are ‘FDD-M2’ and ‘TDD-M2’)
Comments
Agreements:
1.2. FeMTC Positioning: E-CID
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.1.1
	R4-1705004
	discussion
	Discussion on UE Rx-Tx requirement for FeMTC
	Huawei, HiSilicon

	7.18.3.1.1
	R4-1705005
	CR
	CR on UE Rx-Tx measurement requirement for FeMTC
	Huawei, HiSilicon

	7.18.3.1.1
	R4-1705604
	discussion
	On E-CID requirements for FeMTC
	Ericsson

	7.18.3.1.1
	R4-1705976
	CR
	CR on UE Rx-Tx measurement requirement for FeMTC
	Huawei, HiSilicon


Summary of proposals:
Comments:
Issues for discussion:

UE Rx-Tx time difference for CE Mode A
· Measurement period?
Agreements:
1.3. FeMTC Positioning: OTDOA
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.1.2
	R4-1704999
	discussion
	Discussion on RSTD requirement for FeMTC
	Huawei, HiSilicon

	7.18.3.1.2
	R4-1705000
	CR
	CR on intra frequency RSTD measurement requirement for FeMTC
	Huawei, HiSilicon

	7.18.3.1.2
	R4-1705001
	CR
	CR on inter frequency RSTD measurement requirement for FeMTC
	Huawei, HiSilicon

	7.18.3.1.2
	R4-1705151
	discussion
	RSTD requirements in FeMTC
	Qualcomm Incorporated

	7.18.3.1.2
	R4-1705603
	discussion
	On RSTD requirements for FeMTC
	Ericsson

	7.18.3.1.2
	R4-1705605
	LS out
	LS on measurement gaps for intra-frequency RSTD for FeMTC UE
	Ericsson

	7.18.5.1
	R4-1705002
	CR
	CR on intra frequency RSTD accuracy requirement for FeMTC
	Huawei, HiSilicon

	7.18.5.1
	R4-1705003
	CR
	CR on inter frequency RSTD accuracy requirement for FeMTC
	Huawei, HiSilicon

	7.18.3.1.2
	R4-1705977
	LS out
	LS on measurement gaps for intra-frequency RSTD for FeMTC UE
	Ericsson


Summary of proposals:
Issues for discussion:
CE Mode A: PRS BW = cell BW (no gaps needed)

· Measurable Nprs=?

CE Mode A: PRS BW < cell BW (gaps needed)

· Max measurable Nprs ≤ 5 (assuming 1 ms switching time)  

Single versus multiple PRS configurations

Comments:
QC: need requirements for 1.4 MHz for cat-M1, and requirements for 1.4 MHz and 5 MHz for cat-M2

E///: do we need separate sections.
HW: in core requirements the measurement period is the same. So one section is needed.
HW: consecutive PRS SF is unclear. Can they be 2 + 1 + 1 or 2+2?

QC: X PRS SF available on average?

HW: UE measures on a cell if there are required number of PRS SF.
E///: This is for accuracy.

E///:  Trstd= MAX(Tprs*ceil(N/Nprs)) * (M-1) + delta over all cells, where Nprs is configured via LPP, M is defined in the table.
HW: scaling legacy Trstd scales with scaling factor = MAX(ceil(N/Nprs)) among all the cells.

Legacy Trstd = Tprs * (M-1) + delta

E///: Refer to M as defined in legacy table.

HW: NW configures different configuration. 

QC: need to check if Tprs can be different in different cells on intra-frequency? 
HW: if Tprs are different then this is more complex and offset can be different.

E///: it is assumed by HW that no legacy cells are used. 

QC: we should check if the Tprs is the same or not.

E///: In legacy inter-freq. case the Tprs can be different in different cells on the same carrier or different carrier.

E///: For FeMTC RAN1 has defined new PRS configurations

QC: RAN4 does not have to define requirements for MTC for all new configurations

QC: Gaps are not needed for the case when PRS < cell BW. Because MPDCCH/PDSCH are suspended under RSTD measurement.

HW: Gaps are needed. 

E///: MPDCCH/PDSCH is not received in serving cell cell. But if serving cell has no PRS but has PRS in neighbor cell.

HW: Agree with E/// observation

QC: PRS periodicity on neighbor cells has to be the same. No need for gaps. 
HW: In idle mode certain time the UE is not reading PDCCH. 

Rel-9 PRS periodicity configurations: Tprs = 160 ms, 320 ms, 640 ms, 1280 ms

Rel-14 PRS periodicity configurations: Tprs = 10 ms, 20 ms, 40 ms, 80 ms, 160 ms, 320 ms, 640 ms, 1280 ms

Rel-9 PRS occasion configurations: Nprs = 1, 2, 4 and 6

Rel-14 PRS occasion configurations: Nprs = 1,2 4, 6, 10, 20, 40, 80 and 160
Agreements:
Requirements are to be defined for 1.4 MHz for cat-M1, and 

Requirements are to be defined for 1.4 MHz, 3 MHz and 5 MHz for cat-M2
1) Intra-freq. requirements when no gaps are required and single PRS configuration is configured for the UE: 
CE Mode A

Total number of PRS subframes, N, needed to meet the RSTD requirements:

· 5MHz: 4 PRS SF, at least 2 consecutive PRS subframes

· 3 MHz: 12 PRS SF, at least 6 consecutive PRS subframes

· 1.4 MHz: 12 PRS SF, at least 6 consecutive PRS subframes
CE Mode B

Total number of PRS subframes, N, needed to meet the RSTD requirements:

· 5MHz: 8 PRS SF, at least 4 consecutive PRS subframes

· 3 MHz: 30 PRS SF, at least 6 consecutive PRS subframes
· 1.4 MHz: 30 PRS SF, at least 6 consecutive PRS subframes
RSTD measurement period:

Specify requirements for all Tprs supported in Rel-14 (Tprs = 10 ms, 20 ms, 40 ms, 80 ms, 160 ms, 320 ms, 640 ms, 1280 ms)
In order to decide Trstd, we need to check whether Tprs can be different or has to be the same on cells on intra-frequency carrier.
2) Intra-freq. requirements with measurement gaps and single PRS configuration is configured for the UE:

Specify requirements with measurement gaps if gaps are required. Need to check. 
3) Inter-frequency measurements

Inter-frequency measurement is done in gaps.
CE Mode A

Total number of PRS subframes, N, needed to meet the RSTD requirements:

· 5MHz: 4 PRS SF, at least 2 consecutive PRS subframes

· 3 MHz: 12 PRS SF, at least 4 consecutive PRS subframes

· 1.4 MHz: 12 PRS SF, at least 4 consecutive PRS subframes
CE Mode B

Total number of PRS subframes, N, needed to meet the RSTD requirements:

· 5MHz: 8 PRS SF, at least 4 consecutive PRS subframes

· 3 MHz: 30 PRS SF, at least 4 consecutive PRS subframes
· 1.4 MHz: 30 PRS SF, at least 4 consecutive PRS subframes
Mulitple PRS configurations per UE shall be discussed in Rel-14 after the WI is closed.
1.4. FeMTC Idle State Requirements: Section 4
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.2.2
	R4-1705510
	CR
	CR on idle mode requirements for feMTC
	Nokia, Alcatel-Lucent Shanghai Bell

	7.18.4
	R4-1704711
	CR
	CR on inter-RAT measurement requirement in idle mode R14
	Intel Corporation

	7.18.3.2.2
	R4-1705983
	CR
	CR on idle mode requirements for feMTC
	Nokia, Alcatel-Lucent Shanghai Bell


Summary of proposals:
Comments:
Agreements:
1.5. FeMTC Handover
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.2.2
	R4-1705320
	discussion
	Handover Requirement Enhancement in FeMTC
	Ericsson

	7.18.3.2.2
	R4-1705321
	CR
	Enhanced Handover Requirement for FeMTC
	Ericsson

	7.18.3.2.2
	R4-1705982
	CR
	Enhanced Handover Requirement for FeMTC
	Ericsson


Summary of proposals:
Comments:
Agreements:
1.6. FeMTC PRACH
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.2.3
	R4-1705022
	discussion
	Discussion on 2 Tx port RSRP detection for PRACH CE level selection
	Huawei, HiSilicon

	7.18.3.2.3
	R4-1705461
	discussion
	Improved CE level selection for RACH in feMTC
	Ericsson

	7.18.3.2.3
	R4-1705462
	CR
	CR on 36.133: PRACH repetition level selection
	Ericsson


Summary of proposals:
CR in R4-1705462 is noted.

Comments:
Agreements:
1.7. FeMTC Timing
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.2.5
	R4-1705027
	CR
	CR on Timing advance for FeMTC in R14
	Huawei, HiSilicon

	7.18.3.2.5
	R4-1705028
	CR
	CR on UE timer accuracy for FeMTC in R14
	Huawei, HiSilicon

	7.18.3.2.5
	R4-1705775
	discussion
	On transmit timing requirements for FeMTC (Cat-M2)
	Qualcomm Incorporated

	7.18.3.2.5
	R4-1705985
	CR
	CR on UE timer accuracy for FeMTC in R14
	Huawei, HiSilicon

	7.18.3.2.5
	R4-1705986
	CR
	CR on UE timer accuracy for FeMTC in R14
	Huawei, HiSilicon


Summary of proposals:
R4-1705775 (QC):

Proposal 1: Transmit timing requirements for Cat-M2 UE configured in CE mode A in 5MHz system BW is 20Ts

Proposal 2: Transmit timing requirements for Cat-M2 UE configured in CE mode B in 5MHz system BW is 40Ts.
Comments:
QC: UE timing for CE Mode B = 40 Ts
HW: UE timing for CE Mode A = 8 Ts

Nokia

Agreements:
UE initial transmit timing accuracy for CE Mode A 3 MHzand 5 MHz= +/-12 Ts
UE initial transmit timing accuracy for CE Mode B for 3 MHz and 5 MHz= +/-[40] Ts
QC provide the CR 
1.8. FeMTC RLM
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.2
	R4-1705079
	CR
	Introduction of enhanced RLM for feMTC
	Ericsson

	7.18.3.2
	R4-1705080
	discussion
	Discussions on remaining issues of enhanced RLM for feMTC
	Ericsson

	7.18.3.2
	R4-1705081
	LS out
	Draft LS on agreements on enhanced RLM for feMTC
	Ericsson

	7.18.3.2.5
	R4-1704709
	discussion
	On RLM enhancement for FeMTC UE
	Intel Corporation

	7.18.3.2.5
	R4-1704710
	LS out
	LS on RLM enhancement for FeMTC UE
	Intel Corporation

	7.18.3.2.5
	R4-1705020
	discussion
	Discussion on enhancement RLM for FeMTC
	Huawei, HiSilicon

	7.18.3.2.5
	R4-1705021
	CR
	CR on enhanced RLM requirement for FeMTC
	Huawei, HiSilicon

	7.18.3.2.5
	R4-1705152
	discussion
	Enhanced RLM event: mechanism to trigger & reporting contents
	Qualcomm Incorporated

	7.18.3.2.5
	R4-1705727
	discussion
	RLM enhancement for feMTC
	Nokia, Alcatel-Lucent Shanghai Bell

	7.18.3.2.5
	R4-1705984
	LS out
	LS on RLM enhancement for FeMTC UE
	Intel Corporation


Summary of proposals:
R4-1705080 (E///):

· Proposal #1: Enhanced RLM events M1 and M2 are triggered based on current hypothetical MPDDCH BLER targets, but with modified (and improved) MPDDCH transmission parameters.

· Proposal #2: Event M2 is triggered at 10% hypothetical BLER with MPDDCH transmission comprising Rmax/X2 and L’max-Y2.

· Proposal #3: Event M1 is triggered at 2% hypothetical BLER with MPDDCH transmission comprising Rmax/X1 and L’max-Y1.

· Proposal #4: The values of X1, X2, Y1, and Y2 are derived based on already conducted simulation results for cat-M1. 
· Proposal #5: The event M1/M2 report may comprise additional information as follow: 

· Recommended repetition level for MPDDCH 

· Recommended aggregation level for MPDDCH

· Recommended CE mode  

· Proposal #6: 2 bits are used for reporting the additional information in event M1/M2.

· Proposal #7: The current names of event M1 and M2 for the enhanced RLM events are renamed as E1 and E2. 
R4-1704709 (Intel):

Proposal 1: Criterion for triggering events M1 & M2 is:

Trigger event M1 when hypothetical BLER of MPDCCH with transmission parameters (Almax-1, Rmax/2) is greater than 10% percent evaluated over a duration of T_eval_M1.

Trigger event M2 when hypothetical BLER of MPDCCH with transmission parameters (Almax-3, Rmax/4) is less than 2% percent evaluated over a duration of T_eval_M2.

Proposal 2:

As long as UE declares to support RLM enhancement, UE shall be capable to report the following information if configured by network:

· Combined recommended repetition for MPDCCH with excessive repetition for MPDCCH

· Recommended aggregation level for MPDCCH
· Recommended CE mode

R4-1705020 (HW):
Proposal1: X and Y shall be defined as the block error rate of a hypothetical PDCCH transmission. 

Proposal2: The value of X and Y shall be find out based on simulation under low SNR conditions to ensure reliable RLM.

Proposal3: The value of early Qout and early Qin can be 8% and 1% respectively and repetition level for in-sync is at least Rmax/4 which Rmax is the maximum repetition level for out-of- sync.

Proposal4: Upon triggering the event M1/M2, it is not necessary to send the report to the network.

Proposal5: The evaluation periods of eMTC can be reused for new events of early Qin and early Qout in FeMTC.

R4-1705727 (Nokia):

Proposal: Introduce below RLM enhancement for feMTC as an alternative solution.

-
Network informs UE about the maximum MPDCCH repetition and aggregation level supported in the cell

-
UE uses these parameters/configuration in RLM evaluation

R4-1705152 (QC):

Proposal 1: Trigger Event M1 when the hypothetical MPDCCH BLER for an MPDCCH configuration (Rmax/2, ALmax) is greater than 0.1 over an evaluation period equal to the evaluation period of associated with Qout.

Proposal 2: Trigger Event M2 when the hypothetical MPDCCH BLER for an MPDCCH configuration (Rmax/8, ALmax -2) is less than 0.02 over an evaluation period equal to the evaluation period of associated with Qin.

Proposal 3: In addition to indicating that the event has occurred, UE does not need to report any additional information.

Comments:
Issues for discussion:

LS to RAN2: R4-1705984 (Intel):

Event definitions

· Event E1: when hypothetical BLER of MPDCCH with transmission parameters, as below, is greater than 10%

· Event E2: when hypothetical BLER of MPDCCH with transmission parameters, as below, is less than 2%

Hypothetical MPDCCH transmission parameters

· Event E1: (Almax-Y1, Rmax/X1)

· Event E2: (Almax-Y2, Rmax/X2)

· X1=[2], X2=[4], Y1=[1], Y2=[3]

Evaluation periods

· The evaluation periods of eMTC can be reused for new events E1 and E2

Reported information

· Reporting information can be configured is the excess number of repetitions

· 1 bit is used for reporting the information

· Value range for excess number of repetitions = {[Rmax/2], [Rmax/4]}

· As long as UE declares to support RLM enhancement, UE shall be capable to report the above information if configured by network

Event mapping to reported information

· Event E1 does not generate reported information

· Event E2 generates the reported information if configured by the network

RAN4 CR:

Agreements:
1.9. FeMTC Measurement Gap Sharing
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.2.4
	R4-1705025
	discussion
	Discussion on measurement gap sharing for FeMTC
	Huawei, HiSilicon

	7.18.3.2.4
	R4-1705026
	CR
	CR on the measurements requirement for FeMTC in R14
	Huawei, HiSilicon

	7.18.3.2.4
	R4-1705074
	discussion
	Discussions on gap sharing for RSTD measurement for feMTC
	Ericsson


Summary of proposals:
When gaps are needed then RSTD measurement requirements are unchanged while mobility measurement requirements are relaxed (period extended).
R4-1705025 (HW):

· Proposal 2: When RSTD measurement is need, there are at least 3 options for measurement gap sharing.

· Option 1: The priority of RSTD measurement is higher and the number of gaps for intra and inter measurement is reduced as shown in figure 5.
· Option 2: The number of gaps for intra and inter measurement is not change and the total measurement period becomes large with introducing RSTD measurement gaps as shown in figure 6.
· Option 3: When RSTD measurement is fully completed, the intra and inter-measurement can be continued as shown in figure 7.

R4-1705074 (E///):

· Proposal #1: When the category M1/M2 UEs are configured with intra-frequency RSTD measurement, and the UE RF bandwidth and the cell bandwidth is not the same, or when PRS transmissions take place outside of UE RF bandwidth: 

· the existing measurement gaps are shared between the intra-frequency, inter-frequency and RSTD measurement, and only the intra or inter-frequency requirements are relaxed by scaling factor KRSTD_M1 while the RSTD measurement requirements remain the same. 

· KRSTD_M1 is defined as 
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· Proposal #2: No relaxation on intra-frequency and inter-frequency measurements are needed due to intra-frequency RSTD when the UE RF bandwidth and the LTE system bandwidth are the same.  

Comments:
Agreements:
1.10. FeMTC MPDCCH Monitoring
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.1
	R4-1705602
	CR
	RRM requirements under configurable MPDCCH monitoring
	Ericsson

	7.18.3.2.1
	R4-1705725
	CR
	CR on measurement performance scaling with MPDCCH monitoring CEModeA
	Nokia, Alcatel-Lucent Shanghai Bell

	7.18.3.2.1
	R4-1705726
	CR
	CR on measurement performance scaling with MPDCCH monitoring CEModeB
	Nokia, Alcatel-Lucent Shanghai Bell

	7.18.1
	R4-1705979
	CR
	RRM requirements under configurable MPDCCH monitoring
	Ericsson

	7.18.3.2.1
	R4-1705980
	CR
	CR on measurement performance scaling with MPDCCH monitoring CEModeA
	Nokia, Alcatel-Lucent Shanghai Bell

	7.18.3.2.1
	R4-1705981
	CR
	CR on measurement performance scaling with MPDCCH monitoring CEModeB
	Nokia, Alcatel-Lucent Shanghai Bell


Summary of proposals:
Comments:
Agreements:
1.11.  FeMTC RRC Connected Measurements: section 8
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3.2.4
	R4-1705075
	CR
	CONNECTED mode requirements for feMTC UEs in CEModeA
	Ericsson

	7.18.3.2.4
	R4-1705076
	CR
	CONNECTED mode requirements for feMTC UEs in CEModeB
	Ericsson

	7.18.4
	R4-1704712
	CR
	CR on inter-RAT measurement requirement in CONNECTED mode R14
	Intel Corporation


Summary of proposals:
Comments:
Agreements:
1.12.  FeMTC RSRP/RSRQ Measurement Accuracies: Section 9
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.3
	R4-1705457
	CR
	CR on 36.133: Intra and inter-frequency RSRP and RSRQ measurement accuracies for UE cat M1
	Ericsson


Summary of proposals:
R4-1705457 was already agreed.
Comments:
Agreements:
1.13. FeMTC Conditions: Annex B
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.5.2
	R4-1705017
	CR
	CR on conditions for measurements procedures in RRC_CONNECTED State for FeMTC in R14
	Huawei, HiSilicon

	7.18.5.2
	R4-1705018
	CR
	CR on conditions for measurements procedures in RRC_IDLE State for FeMTC in R14
	Huawei, HiSilicon


Summary of proposals:
Frequency bands for UE cat-M2

Comments:
Agreements:
1.14.  FeMTC RRM Testing
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.5.3
	R4-1705019
	CR
	RRM test for UE Cat M2
	Huawei, HiSilicon


Summary of proposals:
Comments:
Agreements:
2. Non-BL/CE RRM 

2.2.1 Non-BL/CE Testing in Rel-13

	Agenda
	Tdoc
	Type
	Title
	Source

	5.4.5.2
	R4-1705153
	discussion
	RLM test case for non-BL/CE UEs
	Qualcomm Incorporated


R4-1705153 (QC):
Proposal 1: RLM test case for non-BL/CE UEs with at least 2Rx is defined by applying the following modifications to the corresponding Cat-M1 RLM test case

· For UEs with N (2 or 4) receive antennas, the antenna configuration is changed to 2xN

· MPDCCH Rmax is scaled down by a factor of 2. Thus, MPDCCH Rmax and ALmax for various test cases is:

	Test case 
	MPDCCH Rmax
	MPDCCH ALmax

	In-sync non-DRX
	2
	16

	Out-of-sync non-DRX
	4
	24

	In-sync DRX
	4
	24

	Out-of-sync DRX
	2
	16


· Except SNR levels, all other test case parameters are kept identical to the corresponding Cat-M1 RLM case

Proposal 2: The RLM test case for non-BL/CE UE with 4Rx is defined by only modifying SNR3 or non-BL/CE UE with 2Rx by [3dB].
Issues for discussion:

· Number of Rx

· IS/OOS Rmax 

· IS/OOS ALmax

· SNR levels
2.2. Non-BL/CE RRM Core Requirements in Rel-14

2.2.1. Non-BL/CE Applicability in Rel-14
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.4
	R4-1704704
	discussion
	On requirement applicability for R14 non-BL/CE UE
	Intel Corporation

	7.18.4
	R4-1704705
	CR
	CR on requirement applicability for R14 non-BL/CE UE
	Intel Corporation


2.2.2. Non-BL/CE RACH in Rel-14

	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.4
	R4-1704713
	discussion
	On CE level selection for RACH for non-BL/CE UE
	Intel Corporation


R4-1704713 (Intel):

Proposal: non-BL/CE UE can conduct the PRACH repetition selection based on the CRS Tx port 0 only.
2.2.3. Non-BL/CE SI Acquisition in Rel-14

	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.4
	R4-1704707
	discussion
	Discussion on the SI acquisition requirement for R14 non-BL/CE UE
	Intel Corporation

	7.18.4
	R4-1704814
	discussion
	SI acquisition requirements for non-BL UE in Rel-14
	Ericsson

	7.18.4
	R4-1705728
	Discussion
	SI acquisition time for non-BL/CE UE
	Nokia, Alcatel-Lucent Shanghai Bell


R4-1704707 (Intel):

Proposal: the SI acquisition delay related requirements for Category M1 UE can also apply for Non-BL/CE UE(only some editorial modification may be needed on terminologies to cover non-BL/CE UE),  but the different SI acquisition delay value will be set in the testing requirement in test case design if needed.
R4-1704814 (E///):

Observation 1: Non-BL UE with 2Rx can receive MIB within 540ms with 99% decoding success rate. 

Observation 2: Non-BL UE with 2Rx can receive SIB1-BR within 800ms with 99% decoding success rate. 

R4-1705728 (Nokia):

Observation 1: MIB reading time for enhanced coverage can be significantly shortened with 2RX, and in worst case it needs 680ms to achieve 99% success rate under -15dB SNR.

Observation 2: SIB1-BR reading time for enhanced coverage can be significantly shortened with 2RX, and in worst case it needs 480ms to achieve 99% success rate under -15dB SNR, assuming 16 PDSCH repetitions per 80ms.

Proposal: Define new RRM requirements on SI acquisition time for non-BL/CE assuming 2RX in Rel-14.
Agreements:

· RAN4 will consider shortening the SI acquisition time requirement for non-BL CE Mode B UE assuming 2Rx in Rel-14. 
· Companies are encouraged to propose the SI acquisition time for non-BL CE Mode B UE based on the practical simulation results in RAN4#84. 
· Side condition: 
· 99% MIB decoding rate at SNR=-15dB 
99% SIB1-BR decoding rate at SNR=-15dB

E/// to provide WF
2.2.4. Non-BL/CE RLM in Rel-14
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.4
	R4-1704706
	discussion
	Discussion on the RLM requirement for R14 non-BL/CE UE
	Intel Corporation

	7.18.4
	R4-1704815
	discussion
	RLM requirements for non-BL UE in Rel-14
	Ericsson

	7.18.4
	R4-1705729
	discussion
	RLM for non-BL/CE UE
	Nokia, Alcatel-Lucent Shanghai Bell


R4-1704706 (Intel):

· Proposal 1: the transmission parameters of legacy FeMTC RLM (1Rx) can be applied for non-BL/CE UE case (2Rx).

· Proposal 2: new RLM test cases should be designed for 2Rx non-BL/CE UEs.

· Proposal 3: For non-BL/CE UE in CE Mode A, RLM evaluation period shall be specified as 200ms for OOS and 100ms for IS. For non-BL/CE UE in CE Mode B, RLM evaluation period shall be specified as 2000ms for OOS and 1000ms for IS.
R4-1704815 (E///):

· Observation: MPDDCH demodulation performance with 2Rx UE is about 2-3dB better than 1Rx UE considering 2%/10% BLER. 

· Proposal 1: For non-BL UE supporting CE Mode A, the L1 measurement periods for out-of-synch is 260ms and for in-synch is 130ms. 

· Proposal 2: For non-BL UE supporting CE Mode B, the evaluation measurement periods for out-of-synch is 2,560ms and for in-synch is 1,280ms. 
R4-1705729 (Nokia):
Proposal 1: RAN4 to consider tightening the requirement on evaluation period for CEMode A non-DRX for non-BL/CE UE.    

Proposal 2: Define new RRM test cases for non-BL/CE UE assuming 2RX for new Qin and Qout levels, and the margin for SINR estimation should be also re-visited. The test applicability is FFS.

Summary of proposals:

Define new (shorter) evaluation periods for
· CA mode A and 

CEMode 

2.2.5. Non-BL/CE RSRP/RSRQ accuracy in Rel-14
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.4
	R4-1704708
	discussion
	Discussion on the RSRP and RSRQ measurement periods and accuracy for R14 non-BL/CE UE
	Intel Corporation

	7.18.6
	R4-1705456
	discussion
	Intra-frequency RSRP absolute accuracy for non-BL UE
	Ericsson


Summary of proposals:
R4-1705456:

· Proposal 1: For non-BL UEs operating in CE mode A, either legacy requirements on RSRP absolute accuracy as specified for UE cat 1 shall apply, or, requirements based on a tightening of UE cat M1 requirements by at least 1.5dB, shall apply. In any case the requirement shall be tighter than the existing requirement for UE cat M1 in CE mode A operation.

· Proposal 2: For non-BL UEs operating in CE mode B, the requirement on RSRP absolute accuracy shall be based on a tightening of the corresponding requirement for UE cat M1 by at least 1.5dB.
Comments:
Nokia: What is proposal for CE mode A?

E///: Problem is seen for CE Mode B

Intel: want to focus on CE Mode B

Agreements:
Companies are invited to provide simulation results for the following scenario for CE Mode B:
· CE Mode B; SINR range -15 ≤ Ês/Iot < -6dB 
· Propagation conditions: AWGN, ETU 1Hz, EPA 1Hz
· Residual CFO: 50Hz
· Comparative measurements, TX port 0 using 1 vs 2 RX branches
· Measurement period 1600ms (gaps id # 1)
· Central 90% (5th and 95th percentile)
· At least one simulation point in -15 ≤ Ês/Iot < -12dB and -12 ≤ Ês/Iot < -6dB, respectively
E/// to provide WF on RSRP/RSRQ
3. eMTC RRM Maintenance
3.2. eMTC RRM Core Requirements
	Agenda
	Tdoc
	Type
	Title
	Source

	5.4.3
	R4-1705077
	CR
	Timing advance requirements for Cat M1 UEs
	Ericsson

	5.4.3
	R4-1705078
	CR
	Timing advance requirements for Cat M1 UEs
	Ericsson

	5.4.3.1
	R4-1705011
	discussion
	Discussion on RSRP range for eMTC
	Huawei, HiSilicon

	5.4.3.1
	R4-1705012
	CR
	CR on RSRP range for eMTC R13
	Huawei, HiSilicon

	5.4.3.1
	R4-1705013
	CR
	CR on RSRP range for eMTC R14
	Huawei, HiSilicon

	5.4.3.1
	R4-1705147
	CR
	CR to cleanup Handover Requirements in eMTC
	Qualcomm Incorporated

	5.4.3.1
	R4-1705148
	CR
	CR to cleanup Handover Requirements in Cat-M1
	Qualcomm Incorporated

	5.4.3.1
	R4-1705149
	CR
	CR to cleanup Random access Requirements for Cat-M1
	Qualcomm Incorporated

	5.4.3.1
	R4-1705150
	CR
	CR to cleanup Random access Requirements for Cat-M1
	Qualcomm Incorporated

	5.4.3.1
	R4-1705508
	CR
	CR on idle mode requirements for eMTC in R13
	Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm, Intel, Huawei, HiSilicon

	5.4.3.1
	R4-1705713
	discussion
	Gapless measurement in eMTC
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.3.1
	R4-1705714
	CR
	Introducing gapless measurement requirement for eMTC R13
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.3.1
	R4-1705715
	CR
	Introducing gapless measurement requirement for eMTC R14
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.3.1
	R4-1705716
	LS out
	[draft] LS on gapless measurement for eMTC
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.3.2
	R4-1704702
	CR
	CR on inter-frequency and inter-RAT measurement requirement in idle mode R13
	Intel Corporation

	5.4.3.2
	R4-1704703
	CR
	CR on inter-frequency and inter-RAT measurement requirement in CONNECTED mode R13
	Intel Corporation

	5.4.3.1
	R4-1705994
	CR
	Introducing gapless measurement requirement for eMTC R13
	Nokia, Alcatel-Lucent Shanghai Bell


Summary of proposals:
TA for Cat-M1: R4-1705077 was already agreed.
Gapless measurement in eMTC (R4-1705713):
RSRP range for eMTC (R4-1705011)

· Maintain existing table and add new values in the existing table up to -148 dBm.
Comments:
Agreements:
3.3. eMTC RRM Testing
	Agenda
	Tdoc
	Type
	Title
	Source

	5.4.5
	R4-1704516
	CR
	eMTC RRM: Correction to MPDCCH and PDSCH Reference Measurement Channels (Rel-13)
	Rohde & Schwarz

	5.4.5
	R4-1704517
	CR
	eMTC RRM: Correction to MPDCCH and PDSCH Reference Measurement Channels (Rel-14)
	Rohde & Schwarz

	5.4.5.1
	R4-1705085
	CR
	Correction to cat-M1 UE timing test case
	Ericsson

	5.4.5.1
	R4-1705086
	CR
	Correction to cat-M1 UE timing test case
	Ericsson

	5.4.6
	R4-1704583
	CR
	Correction to Table A.4-1 and A.4-16 for Cat M1.
	ANRITSU LTD

	5.4.5.1
	R4-1704992
	CR
	Correction on transmit timing requirement R13
	Huawei, HiSilicon

	5.4.5.1
	R4-1704993
	CR
	Correction on transmit timing requirement R14
	Huawei, HiSilicon


Summary of proposals:
Comments:
Agreements:
4. FeMTC Demodulation
4.2. FeMTC UE Demodulation Requirements
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.8.1
	R4-1704623
	other
	PDSCH simulation results for Rel.14 FeMTC Cat. M2 UEs
	Intel Corporation

	7.18.8.1
	R4-1704807
	discussion
	UE demodulation simulation results for FeMTC
	Ericsson

	7.18.8.1
	R4-1705540
	discussion
	Simualtion results for FeMTC UE demodulation
	Huawei, HiSilicon


Summary of proposals:
R4-1704623 (Intel):

· Proposal 1: Set repetition level of 8 for FeMTC Cat. M2 CE Mode A.

· Proposal 2: Set repetition level of 64 for FeMTC Cat. M2 CE Mode B.

R4-1704807 (E///):

· Proposal 1: For Cat-M2 CE Mode A test, set repetition = 2.  

· Proposal 2: For Cat-M2 CE Mode B test, set repetition = 16.  

Comments:
Agreements:

5. Non-BL/CE UE Demodulation
5.2. Non-BL/CE UE Demodulation Requirements in Rel-13
	Agenda
	Tdoc
	Type
	Title
	Source

	5.4.6.2
	R4-1704621
	other
	Demodulation requirements for Rel.13 non-BL/CE UEs
	Intel Corporation

	5.4.6.2
	R4-1704813
	CR
	Clarification of demodulation requirements for UE supporting coverage enhancements
	Ericsson

	5.4.6.2
	R4-1705542
	discussion
	Discussion on demodulation requirements for R13 Non-BL UE coverage enhancement
	Huawei, HiSilicon


Summary of proposals:
R4-1704621 (Intel):

· Proposal: To apply Option 1 (i.e. either Option 1-1 or 1-2) in Table 1 for non-BL/CE UE’s antenna connection, test setup and demodulation requirements in Release 13.
R4-1704813 (E///):
· Proposal 1: In Rel-13, use option 1-1 for demodulation and CQI requirements for non-BL UEs. The proposed applicability rule should be specified in Rel-13 TS36.101 as shown in Appendix.

· Proposal 2: In Rel-14, use option 2 for demodulation and CQI requirements for non-BL UEs supporting coverage enhancement. 
R4-1705542 (HW):
· Proposal 1: Define new test cases for others categories with 2/4 Rx using full antenna connection.
· Proposal 2: Reuse setup (except repetition number) for category M1 to define requirements for others categories with 2/4 Rx using full antenna connection.

· Proposal 3: Adopt a half and a quarter of repetition number for category M1 to define requirements for others categories with 2 Rx and 4Rx respectively.
Different antenna connection options (R4-1704178)
	
	Antenna connection
	Test setup and parameters
	Requirements

	Option 1-1
	Simplified antennas connection method (See appendix). The existing CE tests are performed by duplicating the fading channel from each Tx antenna and adding independent noise for each Rx antenna.
	Same as Rel-13 eMTC except reduced SNR for CQI definition test
	Same as Rel-13 eMTC.

	Option 1-2
	Simplified antennas connection method (See appendix). The existing CE tests are performed by duplicating the fading channel from each Tx antenna and adding independent noise for each Rx antenna.
	Same as Rel-13 eMTC except reduced SNR for CQI definition test 
	Add some margins to the Rel-13 requirements depending on the number of receive antennas

	Option 2
	Full antenna connection method. New CE tests with full channel models are defined under assumption that channel fading is independently generated for each RX antenna.
	Reuse the Rel-13 eMTC setting. Repetition number may be adjusted.
	New requirements

	Option 3
	Connect one antenna port regardless of the number of receive antennas. Rest of antenna ports are open or terminated.
	Same as Rel-13 eMTC.
	Same as Rel-13 eMTC.


Comments:
Agreements:
Define new UE demodulation and CQI requirements for non-BL UE supporting coverage enhancements with 2Rx/4Rx using full antenna connection (i.e., Option 2) from Rel-13.

· UE demodulation requirements

· Reuse setup for category M1 (except repetition numbers) specified for Rel-13 Cat-M1 UE requirements.

· Repetition numbers would be adjusted to meet the target SNR for CE Mode A  (-6dB) and CE mode B (-15dB). 

· Option 1:Adopt a half and a quarter of repetition number for category M1 to define requirements for others categories with 2 Rx and 4Rx respectively.

· others options are not precluded.

· CQI tests

Reduce of SNR test points
HW will provide the WF
5.3. Non-BL/CE UE Demodulation Requirements in Rel-14
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.8.2
	R4-1704622
	other
	Demodulation requirements for Rel.14 non-BL/CE UEs
	Intel Corporation

	7.18.8.2
	R4-1705541
	discussion
	Discussion on demodulation requirements for R14 Non-BL UE coverage enhancement.
	Huawei, HiSilicon

	7.18.8.2
	R4-1704808
	discussion
	UE Demodulation and CQI requirements for Rel-14 non-BL UE supporting coverage enhancements
	Ericsson


R4-1704622 (Intel):
· Proposal: To apply either Option 1 or Option 2 in Table 1 for non-BL/CE UE’s antenna connection, test setup and demodulation requirements in Release 14.

R4-1705541 (HW):

· Proposal 1: Apply Rel-14 Category M2 demod & CQI requirements to DL Category 0 and Category 1bis without any modifications.

· Proposal 2: No new test case is needed to verify higher category UE with 2Rx/4Rx supporting Rel-14 CE feature.

R4-1704808 (E///):
· Proposal 3: Specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 1.4MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements. RAN4 reuse the same parameter as Rel-13 PDSCH test case except for repetition number.  

· Proposal 4: RAN4 should discuss whether or not to specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 5MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancement. 

· Proposal 5: RAN4 should discuss whether or not to specify new PDSCH requirements for non-BL/CE UEs where the maximum channel BW is 20MHz, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancement. 

· Proposal 6: Rel-13 Cat-M1 MPDCCH requirements are applicable for Rel-14 Cat-M1/M2/0/1bis UE. 

· Proposal 7: Specify new MPDCCH requirements for non-BL/CE UEs, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements. RAN4 reuse the same parameter as Rel-13 MPDCCH test case except for repetition number.

5.4. Non-BL/CE CQI Requirements in Rel-14
	Agenda
	Tdoc
	Type
	Title
	Source

	7.18.8.2
	R4-1704808
	discussion
	UE Demodulation and CQI requirements for Rel-14 non-BL UE supporting coverage enhancements
	Ericsson


R4-1704808 (E///):

· Proposal 1: Rel-13 Cat-M1 PDSCH requirements are applicable for Rel-14 Cat-M1/M2/0/1bis UE. 

· Proposal 2: Rel-14 Cat-M2 PDSCH requirements are applicable for Rel-14 Cat-M2/1bis UE. 

· Proposal 8: Rel-13 Cat-M1 CQI reporting requirements are applicable for Rel-14 Cat-M1/M2/0/1bis UE supporting CE Mode A. 

· Proposal 9: Specify new CQI reporting requirements for non-BL/CE UEs, applicable for Rel-14 Cat-1 or higher category UEs supporting coverage enhancements Mode A. RAN4 reuse the same parameter as Rel-13 CQI reporting test.

6. eMTC Demodulation Maintenance
6.2. eMTC UE Demodulation Requirements
	Agenda
	Tdoc
	Type
	Title
	Source

	5.4.6
	R4-1704584
	CR
	Correction to Table A.4-1 and A.4-16 for Cat M1
	ANRITSU LTD

	5.4.6
	R4-1704585
	CR
	Correction to minimum requirement for Cat M1 Single-Layer Spatial Multiplexing
	ANRITSU LTD

	5.4.6
	R4-1704586
	CR
	Correction to minimum requirement for Cat M1 Single-Layer Spatial Multiplexing
	ANRITSU LTD

	5.4.6
	R4-1704587
	CR
	Correction to Test Parameters for MPDCCH in Table 8.11.2.1-1
	ANRITSU LTD

	5.4.6
	R4-1704588
	CR
	Correction to Test Parameters for MPDCCH in Table 8.11.2.1-1
	ANRITSU LTD

	5.4.6
	R4-1704746
	CR
	Correction to Test Parameters for Testing CDM-multiplexed DM RS
	ANRITSU LTD

	5.4.6
	R4-1704747
	CR
	Correction to Test Parameters for Testing CDM-multiplexed DM RS
	ANRITSU LTD

	5.4.6
	R4-1704748
	CR
	Correction to Test Parameters for Cat M1 PUCCH 1-0 static test
	ANRITSU LTD

	5.4.6
	R4-1704749
	CR
	Correction to Test Parameters for Cat M1 PUCCH 1-0 static test
	ANRITSU LTD

	5.4.6
	R4-1704768
	discussion
	Discussion on Frequency Hopping Interval for Cat-M1 UE
	ANRITSU LTD

	5.4.6
	R4-1705987
	CR
	Correction to minimum requirement for Cat M1 Single-Layer Spatial Multiplexing
	ANRITSU LTD


R4-1704768 (Anritsu):
· Proposal 1: If the intention of those tests is to make the frequency hopping happen during the tests, then companies are encouraged to bring an appropriate maximum number of repetition and frequency hopping interval based on the previous simulation results.
Summary of proposals:
Comments:
Agreements:

6.3. eMTC CQI Requirements
	Agenda
	Tdoc
	Type
	Title
	Source

	5.4.6.2
	R4-1704812
	discussion
	UE Demodulation and CQI requirements for Rel-13 non-BL UE supporting coverage enhancements
	Ericsson


Summary of proposals:
Comments:
Agreements:

6.4. eMTC BS Demodulation Requirements
	Agenda
	Tdoc
	Type
	Title
	Source

	5.4.7
	R4-1704816
	CR
	Clarification of PRB allocation for PUSCH test for eMTC (Rel-13)
	Ericsson

	5.4.7
	R4-1704817
	CR
	Clarification of PRB allocation for PUSCH test for eMTC (Rel-14)
	Ericsson

	5.4.7
	R4-1705717
	discussion
	eMTC BS PRACH performance test
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.7
	R4-1705718
	CR
	CR on eMTC BS PRACH requirements R13
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.7
	R4-1705719
	CR
	CR on eMTC BS PRACH requirements R14
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.7
	R4-1705720
	CR
	CR on eMTC BS PRACH conformance tests R13
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.7
	R4-1705721
	CR
	CR on eMTC BS PRACH conformance tests R14
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.7
	R4-1705999
	CR
	CR on eMTC BS PRACH requirements R13
	Nokia, Alcatel-Lucent Shanghai Bell

	5.4.7
	R4-1706000
	CR
	CR on eMTC BS PRACH conformance tests R13
	Nokia, Alcatel-Lucent Shanghai Bell


Summary of proposals:
R4-1705717 (Nokia):

Proposal 1: Specify the frequency offset and hopping offset values in the RAN4 PRACH performance test as 

· prach-FreqOffset-r13 = 0 or 1

· prach-HoppingOffset-r13 = (nNumPRB – 6) or (nNumPRB – 8)

Proposal 2: RAN4 to consider following two options for the PRACH requirements with frequency hopping ON.

· Option 1: Define system BW specific requirements 

· Option 2: Remove the test for 3MHz and define a single set of requirements that can be met by all BWs from 5MHz to 20MHz, e.g. by relaxing the current requirement by XdB.   

Comments:
Agreements:

