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1 Opening of the meeting (Day 1: 9.00 AM)
R1-161800
Draft Agenda of RAN1 NB-IoT Ad-Hoc Meeting
RAN1 Chair
1.1 Call for IPR

I draw your attention to your obligations under the 3GPP Partner Organizations' IPR policies.  Every Individual Member organization is obliged to declare to the Partner Organization or Organizations of which it is a member any IPR owned by the Individual Member or any other organization which is or is likely to become essential to the work of 3GPP.

	The attention of the delegates to the meeting of this Technical Specification Group was drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.

The delegates were asked to take note that they were thereby invited:

· to investigate whether their organization or any other organization owns IPRs which were, or were likely to become Essential in respect of the work of 3GPP. 

· to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://www.etsi.org/WebSite/document/Legal/IPRForms.doc). 


2 E-UTRA
2.1 NB-IoT

WID in RP-152284.
The objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture.
R1-161816
Reply LS on questions on NB-IoT
SA2, Vodafone
R1-161817
LS on available subframes for paging
RAN2, Huawei
Prepare draft reply LS to RAN2 in R1-161985 until Wednesday – Matthew (Huawei)
R1-161818
LS on updates for TS 36.300
RAN2, Huawei
R1-161819
LS on per-UE configuration to allow exception reporting
CT1, Qualcomm
R1-161998
List of Open Issues in RAN2 NBIoT
Vodafone
2.2 Downlink physical channels and signals
2.2.1 Remaining details of NB-PBCH and NB-MIB contents
R1-161820
NB-IoT - Remaining issues for NPBCH and MIB
Ericsson

R1-161839
Design of MIB content for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161956
Remaining issues on NB-MIB
CATT

R1-161858
Remaining details of NB-MIB contents for NB-IoT
ZTE

R1-162020
WF on mode indication in MIB
Ericsson
Agree Alt. 2
R1-162021
WF on PRB indexing in MIB for NB-IoT in-band operation
Ericsson, LG
Continue offline discussion until Wednesday – Yutao (Ericsson) and Yifei (ZTE), Suzuki (Panasonic)
R1-161801
NB-MIB design
Huawei, HiSilicon

R1-161888
Remaining details of NB-MIB design
Intel Corporation

R1-161914
Remaining Issues on NB-MIB for NB-IoT
InterDigital Communications

R1-161922
NB-MIB contents on the deployment and CRS usage
Panasonic Corporation

R1-161925
Remaining Details on NB-MIB Design
Samsung

R1-161932
NB-PBCH Design
Qualcomm Inc.

R1-161951
Remaining issues of NB-MIB design
NTT DOCOMO, INC.

R1-161965
Discussion on NB-MIB contents for NB-IoT
LG Electronics

R1-161976
NB-PBCH Resource Mapping for Frequency Tracking
Sony
2.2.2 NB-PDCCH
R1-161859
Remaining issues on NB-PDCCH design for NB-IoT
ZTE

R1-161906
DCI format design 
MediaTek Inc.

R1-161921
Start timing indication method of NB-PDSCH and NB-PUSCH
Panasonic Corporation

R1-161949
Support of discontinuous resource mapping for NB-IoT DL
Intel Corporation

R1-161933
NB-PDCCH Design
Qualcomm Inc.

R1-161802
Remaining details of NB-PDCCH design
Huawei, HiSilicon
R1-161934
NB-PDSCH Design
Qualcomm Inc.

Agreements:
· Confirm the working assumptions
· The start of an NB-PDCCH search space is >=4ms after the end of the last NB-PDCCH search space

· The start of NB-PDSCH transmission is >=4ms later than the end of its associated DL assignment
Qualcomm has concerns that this agreement will put a limitation for the achievable peak rate and impact to UE power consumption

Telecom Italia confirms that the achievable peak rate is in line with the current WID requirement and the impact on UE power consumption is negligible
Possible agreements:

· Reference point of scheduling delay
· Alt. 1: From the end of NB-PDCCH transmission
· ZTE, Nokia net., LG, Huawei, HiSi, Intel, Samsung, Qualcomm, Spreadtrum
· Alt. 2: From the start of NB-PDCCH search space

· Panasonic, Sony, DOCOMO, Ericsson, Mediatek, Interdigital, Sierra
Continue offline discussion until Wednesday – Suzuki (Panasonic)
R1-161990
NB-PDCCH contents
Panasonic
Continue offline discussion about search space design, DCI design, reference point until Wednesday – Suzuki (Panasonic) and Matthew (Huawei) 
Agreements:
· The set of options for the max number of repetitions in an NB-PDCCH search space is the same for all search spaces
· Rmax is from: {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}
R1-162008
WF on NB-PDCCH
Huawei, HiSilicon
R1-162015
WF on NB-PDCCH
Huawei, HiSilicon
Continue offline discussion about discontinuous transmission until Wednesday – Yufei (Ericsson)
R1-161803
DCI for NB-IoT
Huawei, HiSilicon

R1-161821
NB-IoT - DCI content
Ericsson

R1-161822
NB-IoT - Search space design considerations
Ericsson

R1-161823
NB-IoT - Timing relations
Ericsson

R1-161824
NB-IoT - Common search space design for paging
Ericsson

R1-161840
NB-PDCCH design for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161841
DCI design for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161876
Considerations on NB-PDCCH
Sony

R1-161877
NB-PDCCH Timing and Collision
Sony

R1-161889
Remaining details of NB-PDCCH design
Intel Corporation

R1-161890
NB-PDCCH search space design
Intel Corporation

R1-161915
NB-PDCCH for NB-IoT
InterDigital Communications

R1-161924
TBS/MCS indication method for NB-PDSCH/PUSCH
Panasonic Corporation

R1-161926
DCI Design
Samsung

R1-161966
Discussions on NB-PDCCH for NB-IoT
LG Electronics

R1-161977
DCI parameters for NB-IoT
Sony
2.2.3 NB-PDSCH

Including MCS/TBS tables, and resource design
R1-161805
NB-PDSCH design
Huawei, HiSilicon

R1-161986
NB-IoT - Remaining issues for NPDSCH design
Ericsson
Revision of R1-161825


R1-161878
Considerations in NB-PDSCH
Sony

R1-161952
Remaining issues of NB-PDSCH design
NTT DOCOMO, INC.

Agreements:
· CW for NB-PDSCH can be mapped to multiple subframes
· 8 numbers of subframes 
· Supported number of subframes includes at least 1, 2, 4, 8 (Maximum value is less than or equal to 10)
R1-161991
TBS/MCS table design for NB-PDSCH and NB-PUSCH 
Panasonic
R1-161999
TBS/MCS table design for NB-PDSCH and NB-PUSCH
Panasonic, Mediatek
R1-162005 
TBS/MCS table design for NB-PDSCH and NB-PUSCH
Panasonic, Mediatek
R1-162013
WF for TBS/MCS table design for NB-PDSCH
Panasonic
R1-161826
NB-IoT - NPDSCH resource allocation
Ericsson

R1-161842
NB-PDSCH design for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161843
Time discontinuous transmission for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161860
Further considerations on NB-PDSCH design for NB-IoT
ZTE

R1-161886
Remaining details of multi-carrier NB-IoT operation
Huawei, HiSilicon

R1-161891
Remaining details of NB-IoT timing relationships
Intel Corporation

R1-161892
Remaining details of NB-PDSCH design
Intel Corporation

R1-161893
Remaining details of NB-IoT multi-carrier operation
Intel Corporation

R1-161907
Discussion on DL TBS/MCS table 
MediaTek Inc.

R1-161912
Resource allocation of NB-PDSCH
MediaTek Inc.

R1-161927
Discussions on Downlink Scheduling
Samsung

R1-161947
Few issues on NB-PDSCH subframes
MediaTek Inc.

R1-161955
NB-PUSCH/NB-PDSCH coding and repetition for NB-IoT
CATT

R1-161967
Discussions on NB-PDSCH design for NB-IoT
LG Electronics
2.2.4 System information and paging transmission
R1-161935
System information and paging
Qualcomm Inc.
R1-161916
Paging for NB-IoT
InterDigital Communications

R1-161846
Remaining issues on paging for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

Agreements:
· Agree DCI format N2 for the flag = 0 case in R1-161561
· FFS: details on flag = 1 case
· Prepare draft LS to RAN2 to take into account the direct indication bitmap field in RAN2 spec until Wednesday – Johan (Ericsson) and Matthew (Huawei)
Agreement:
· Multiplexing of paging records within one RRC paging message is supported by physical layer
· Subframes for scheduling paging transmission is not available for subframes 0 and 5
R1-162006
WF on NB-SIB1
Huawei, HiSilicon
R1-162009
WF on NB-SIB1 Details
Huawei, HiSilicon
Prepare draft LS to RAN2 until Thursday in R1-162014 – Zheng (Huawei)
R1-161804
System information transmission
Huawei, HiSilicon

R1-161827
NB-IoT - System information
Ericsson

R1-161828
NB-IoT - SI change indication in DCI format for paging
Ericsson

R1-161844
Remaining issues on NB-SIB1 transmission for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161845
SI scheduling for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161861
Remaining issues on NB-SIB1 design for NB-IoT
ZTE

R1-161862
Remaining issues on paging transmission for NB-IoT
ZTE

R1-161882
Paging transmission
Huawei, HiSilicon

R1-161894
NB-IoT system information and paging transmission
Intel Corporation

2.2.5 NB-PSS and NB-SSS
R1-161981
NB-PSS and NB-SSS Design
Qualcomm Inc.
Revision of R1-161936


R1-161968
Synchronization signal design for NB-IoT
LG Electronics

R1-161830
NB-IoT - Synchronization Channel Evaluations
Ericsson

R1-161993
Details on NB-PSS and NB-SSS design for NB-IoT
ZTE
R1-161980
On NB-PSS receiver complexity
Neul
Continue offline discussion by focusing on followings until Wednesday – Seunghee (Intel)
· Detailed ZC sequence design for PSS and SSS
· SSS transmission period
R1-162007
WF from offline discussion on NB-SS
Intel
Possible conclusions:

· All companies should provide detailed solutions related to NB-PSS and NB-SSS until Thursday
· Ref. R1-161957 for long ZC sequence for NB-PSS
· If significant issues (e.g., performance and complexity) are existed by short ZC sequence NB-PSS, companies should provide it until Thursday
· Ref. R1-161958 and R1-161980
R1-161806
NB-SSS design
Huawei, HiSilicon

R1-161829
NB-IoT - NSSS Design
Ericsson

Revision of R1-161863


R1-161895
Remaining details of NB-IoT Primary Synchronization Signal design
Intel Corporation

R1-161896
NB-IoT Secondary Synchronization Signal Design
Intel Corporation

R1-161897
Receiver algorithms and complexity analyses for NB-IoT synchronization
Intel Corporation

R1-161898
Synchronization and cell search in NB-IoT: Performance evaluations
Intel Corporation

R1-161945
Receiver complexity and performance for NB-IoT synchronization
MediaTek Inc.

R1-161946
Secondary synchronization signal design for NB-IoT
MediaTek Inc.

R1-161950
On baseband signal generation for NB-IoT downlink
Intel Corporation

R1-161957
NB-PSS signal design
Huawei, HiSilicon

R1-161958
NB-PSS evaluation
Huawei, HiSilicon

R1-161960
Remaining issues on NB-IoT syncronization signal design
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161961
Comparison of NB-PSS codes
Spreadtrum Communications

2.2.6 Reference signals
Including use of NB-RS / CRS for demodulation
R1-161807
Remaining details of downlink reference signal design
Huawei, HiSilicon

R1-161928
Remaining Issues on Reference Signal Design
Samsung

R1-161962
On the reference signal design for NB-IoT
Spreadtrum Communications

Agreement:
· Confirm the working assumption

· LTE CRS is not precluded for an NB-IoT UE to use for DL demodulation and/or measurements for the cases when the number of antenna ports for LTE CRS and NB-RS is the same and takes a value of either 1 or 2

R1-162000
WF on NB-RS
Intel Corporation, ALU, ASB, Huawei, HiSi, Interdigital, MediaTek, Nokia, Panasonic, Samsung 
Also supported by Sony
Agreements:
· In cell-specific valid DL PRB pairs, a NB-IoT UE may assume that NB-RS is present 
· Note: ZTE has technical concerns
· In cell-specific invalid DL PRB pairs, a NB-IoT UE shall not expect NB-RS
· In the PRB pair to carry NB-PSS and NB-SSS, a NB-IoT UE shall not expect NB-RS
· For in-band operation, in NB-IoT carrier, a UE without a valid configuration of the cell-specific valid DL subframes may assume NB-RS is transmitted in subframes #0 and #4 and in subframe #9 if it does not contain NB-SSS
· For guard-band and stand-alone operation, in NB-IoT carrier, a UE may assume NB-RS is transmitted in all subframes except for NB-PSS and NB-SSS
R1-162018
WF on NB-RS Signaling Support

Intel, Ericsson, Sony, LG, Nokia, ALU, ASB, Huawei, HiSi, Interdigital, CATT, Sierra Wireless, Spreadtrum, ZTE
Agreements:
· UE may assume

· If the number of NB-RS antenna ports is one,
· the EPRE of NB-RS and the EPRE of all NB-IoT DL channels is the same
· If the number of NB-RS antenna ports is two,
· the EPRE per antenna port of NB-RS port is 3dB larger compared to the EPRE per antenna port of all NB-IoT DL channels
· This means no signaling support of power offsets
R1-162017
WF on PDSCH Power Offset
Qualcomm

R1-162019
WF on NB-RS Power Allocation
Intel, Ericsson, Sony, Nokia, ALU, ASB, Qualcomm, ZTE, MediaTek, Sierra Wireless, Spreadtrum, Panasonic, Vodafone
Also supported by Samsung

Agreements:
· When the same-PCI indicator is set to TRUE, 
· NB-RS power offset between NB-RS and LTE CRS is indicated in SIB
· If there is no SIB indication, UE may assume the equal power between NB-RS and LTE CRS
· RAN1 recommends RAN2 to indicate this signaling by SIB1
R1-161831
NB-IoT - Remaining issues for NRS
Ericsson

R1-161847
Remaining issues on NB-RS design for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161864
Remaining issue on NB-RS for NB-IoT
ZTE

R1-161899
Remaining details of NB-IoT reference signals design
Intel Corporation

R1-161917
Remaining Issues on RS for NB-IoT
InterDigital Communications

R1-161937
Reference Signal Design
Qualcomm Inc.

R1-161948
Remaining issues on NB-RS
MediaTek Inc.

R1-161963
Performance evaluation of NB-PBCH
Spreadtrum Communications
2.2.7 Physical layer measurements
R1-161848
Physical layer measurements for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161865
Downlink measurement for NB-IoT
ZTE

Conclusion:
· At least for UE in idle mode, whether measurement accuracy requirements and performance requirements are based on NB-RS, NB-SSS or NB-RS+NB-SSS should be evaluated by RAN4
· FFS: UE in connected mode for serving cell
R1-161883
Physical layer measurements
Huawei, HiSilicon

R1-161900
Physical layer measurements for NB-IoT
Intel Corporation

R1-161938
Physical Layer Measurements
Qualcomm Inc.

R1-161969
Discussions on measurement for NB-IoT
LG Electronics
2.2.8 Other

Including downlink power allocation
R1-161814
Downlink power allocation
Huawei, HiSilicon

R1-161849
Multi-carrier operation in NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161866
DL power allocation for NB-IoT
ZTE
2.3 Uplink physical channels and signals

2.3.1 NB-PUSCH

Including MCS/TBS tables, resource design, and open issues on modulation schemes
R1-161809
NB-PUSCH design
Huawei, HiSilicon
R1-161983

Discussion on UL TBS/MCS table 
MediaTek Inc.
Revision of R1-161908
Continue offline discussion about repetition and UL transmission gap until Wednesday – Shin (Sony)
R1-162002
WF on Transmission Gaps in NB-PUSCH Repetition

Sony, Intel, Panasonic, Sequans
Prepare draft LS to RAN4 (cc RAN2) – Shin (Sony)
R1-162003
WF on PUSCH & PDSCH Repetitions
Sony, Panasonic, CATT, DoCoMo
Continue offline discussion about modulation, coding, RV until Wednesday – Shupeng (ZTE) Xiaofeng (Qualcomm)
R1-162004
WF on TPSK
Qualcomm, Samsung, Huawei, HiSilicon, Neul, Vodafone, CMCC, CATR, KDDI, China Unicom, China Telecom, Potevio, IITH,CEWiT,  Reliance-Jio, Sony
R1-161940
Description of 8-BPSK and TPSK for the NB-IOT uplink
Qualcomm Inc.

Possible agreements:

· For UEs that don’t indicate the support of multi-tone transmissions, the following TPSK modulation formats are supported in the UL 
· (2,4)-TPSK and (4,4)-TPSK with contiguous tone allocation as specified in Tables 2 and 3, respectively, in R1-161940.
Agreement:
· Two redundancy versions, LTE RV0 and LTE RV2, are supported for NB-PUSCH
Continue offline discussion about MCS/TBS design until Wednesday – Suzuki (Panasonic)
Continue offline discussion about SRS collision until Wednesday – Xiaolei (HiSilicon)
R1-161811
Remaining details of uplink frame structure design
Huawei, HiSilicon

Agreement:
· Maximum TBS size for NB-PUSCH is 1000 bits
R1-161919
Discussion on NB-IoT PUSCH resource mapping
Panasonic Corporation

R1-161959
NB-IoT - NPUSCH Resource Allocation
Ericsson

R1-161832
NB-IoT - Remaining issues for NPUSCH design
Ericsson

R1-161850
NB-PUSCH design
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161867
Remaining issues on uplink data transmission for NB-IoT
ZTE

R1-161868
Resource allocation of uplink data channel for NB-IoT
ZTE

R1-161869
Remaining issue on modulation scheme for uplink of NB-IoT
ZTE

R1-161879
Frequency Tracking in Long NB-PUSCH Transmission
Sony

R1-161880
Considerations in NB-PUSCH
Sony

R1-161885
NB-PUSCH resource allocation
Huawei, HiSilicon

R1-161901
Remaining details of NB-PUSCH
Intel Corporation

R1-161909
Resource allocation of NB-PUSCH
MediaTek Inc.

R1-161920
NB-IoT PUSCH performance with 15 kHz and 3.75 kHz subcarrier spacing
Panasonic Corporation

R1-161929
Considerations on Modulation Schemes
Samsung

R1-161930
Peformance Evaluations of TPSK
Samsung

R1-161939
UL Data Channel Design
Qualcomm Inc.

R1-161941
PAPR and transmission power of UL modulation for NB-IOT
Qualcomm Inc.

R1-161954
Resource allocation for NB-PUSCH
Sharp

R1-161964
Discussion on NB-PDSCH/NB-PUSCH transmission for NB-IoT
Spreadtrum Communications

R1-161970
Remaining issues on NB-PUSCH design for NB-IoT
LG Electronics
2.3.2 Uplink narrowband DM-RS
R1-161870
Uplink DM RS design for NB-IoT
ZTE

R1-161887
DMRS Density Effects on eNB CFO Estimation
Sierra Wireless, S.A.

R1-161972
Summary of email discussion [84-11] on DM-RS and phase rotation for NB-IoT

LG Electronics
Agreements:
· FFS: DM-RS sequence generation is based on either Gold sequence or PN sequence
· Continue offline discussion until Wednesday – Yunjung (LGE)
· Working assumption: One OFDM symbol in each NB-slot is assumed for DM-RS transmission for NB-PUSCH with data
· Legacy DM-RS sequence with length 12 is used for 12-tone transmission
R1-162001
WF on phase rotation of single tone NB-PUSCH
Huawei, HiSilicon
Possible agreement:

· For single-tone modulation, the phase rotated constellation point for both data and NB-DMRS symbols is obtained by multiplying the unrotated constellation point (as defined in Table 7.1.2-1 of TS 36.211 for QPSK and Table 7.1.1-1 for BPSK) by exp(j*m*π/2) for π/2-BPSK case and exp(j*m*π/4) for π/4-QPSK respectively

· Where m = ( symbol index mod 2 )
· symbol index counts from 0
· FFS: Note: The proposal ensures that BPSK-QPSK cross-correlation is similar to BPSK-BPSK and QPSK-QPSK cross-correlation

· FFS: Note: It does not matter whether m is reset at subframe boundaries or not
· FFS: Note: The waveform generation should ensure that the phase transitions at symbol boundaries (i.e. between the end of one symbol and the start of the CP of the next symbol) match those defined by the used modulation scheme, i.e., ±π/2 for π/2-BPSK, and ±π/4 or ±3π/4 for π/4-QPSK
Continue discussion within Wednesday – Xiaolei (HiSilicon), Peter (Qualcomm)
R1-162024
WF on UL Phase Rotation

Qualcomm, LG
R1-161996
WF on UL DMRS for single tone transmission
Huawei, HiSilicon
Possible agreements:
· DMRS pattern for single tone NB-PUSCH that conveys data transmission:

· For 15 kHz subcarrier spacing, the 4th symbol of every 7 symbols (i.e. same as LTE).

· For 3.75 kHz subcarrier spacing, the 5th symbol of every 7 symbols in 2ms NB-slot
· DMRS pattern for single tone NB-PUSCH that conveys data transmission:

· Gold-sequence based binary random sequence
Continue discussion until Wednesday – Xiaolei (HiSilicon)
R1-161810
NB-DMRS design
Huawei, HiSilicon

R1-161833
NB-IoT - UL Reference signals
Ericsson

R1-161851
On UL DMRS design for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161931
Remaining Details on Uplink DM-RS Design
Samsung

R1-161942
Uplink narrowband DM-RS
Qualcomm Inc.

R1-161971
Discussions on uplink narrowband DMRS for NB-IoT
LG Electronics

R1-161972
Summary of email discussion [84-11] on DM-RS and phase rotation for NB-IoT
LG Electronics

R1-161979
Remaining issues of uplink DMRS for NB-IoT
Lenovo (Beijing) Ltd
2.3.3 Uplink control information
R1-161852
UCI for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161902
UCI and DL HARQ-ACK feedback for NB-IoT
Intel Corporation

R1-161978
Views on DL HARQ ACK/NACK feedback for NB-IoT
KT Corp.
R1-161974
Summary of email discussion [84-10] on UCI for NB-IoT
LG Electronics, Huawei, HiSilicon
Agreements:
· A/N transmission subcarrier spacing is same to the subcarrier spacing configured for PUSCH when single tone transmission is used for A/N transmission

· The size of resource unit for A/N transmission is 2 msec for 15 kHz single tone and 8 msec for 3.75 kHz single tone transmission
Possible agreements:

· Repetition number for A/N transmission is semi-statically configured
· FFS on the details of semi-static configuration (e.g., via SIB, UE-specific vs coverage-level specific)

· Frequency offset of A/N transmission resource 

· No additional RRC signaling is assumed to support this
Continue offline discussion until Wednesday – Yunjung (LGE)
R1-161997
WF on ACK/NACK transmission for NB-PDSCH

Possible agreements:

· For ACK/NACK only transmission of NB-PDSCH in NB-IoT:
· Only single tone transmission is supported;
· Resource unit size is smaller than normal NB-PUSCH for 3.75 kHz and 15 kHz
· Resource unit size for 3.75 kHz: 8 ms
· Resource unit size for 15 kHz: 2 ms
· DM-RS density is increased compared to normal NB-PUSCH
· FFS exact number of DM-RS symbols
· For ACK/NACK feedback of Msg4, the repetition number of A/N resource unit is fixed in the spec:
· Alt.1: Obtained according to the MCS/repetition of the latest Msg3 transmission. 
· Alt.2: Obtained according to the NB-PRACH resource used by the UE
Continue offline discussion until Wednesday – Xiaolei (HiSilicon)
Agreement:
· For ACK/NACK only transmission of NB-PDSCH in NB-IoT:
· ∏ /2-BPSK modulation is used for single tone transmission
· Number of repetitions of A/N resource unit is semi-statically configured by RRC signaling at least if the associated NB-PDSCH is after Msg4
R1-161808
UCI for NB-IoT
Huawei, HiSilicon

R1-161871
UCI transmission for NB-IoT
ZTE

R1-161875
NB-IoT - Uplink control information
Ericsson

R1-161881
UCI Transmission in NB-IoT
Sony

R1-161910
Discussion on UCI transmission for NB-IOT 
MediaTek Inc.

R1-161911
Performance evaluation of UL ACK/NACK transmission for NB-IOT 
MediaTek Inc.

R1-161923
Resource indication method for NB-PUSCH with ACK/NACK only
Panasonic Corporation

R1-161943
Uplink control information
Qualcomm Inc.

R1-161953
Views on UL ACK/NACK transmissions for NB-IoT
NTT DOCOMO, INC.

R1-161973
Remaining details on UCI support for NB-IoT
LG Electronics

R1-161974
Summary of email discussion [84-10] on UCI for NB-IoT
LG Electronics

2.3.4 Random access

Particularly NB-PRACH resource configuration details and Msg3 transmission details

Note: RAN1 does not need to discuss random access procedure details agreed already in RAN2
R1-161812
NB-PRACH design
Huawei, HiSilicon, Neul

R1-161834
NB-IoT - NPRACH sequences
Ericsson

R1-161872
Remaining issues on single tone PRACH  for NB-IoT
ZTE

Agreement:
· For NB-PRACH,

· A symbol group consists of 1 CP + 5 identical symbols
Continue offline discussion until Wednesday – Asbjorn (Ericssson)
R1-161813
Remaining NB-IoT random access physical layer aspects
Huawei, HiSilicon

R1-161835
NB-IoT - NPRACH configurations
Ericsson

R1-161836
NB-IoT - Remaining issues for random access procedure
Ericsson

R1-161853
Remaining issues on NB-PRACH design for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161854
Remaining issues on random access procedure for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161903
Remaining details of NB-PRACH and random access
Intel Corporation

R1-161905
Discussion on NPRACH baseband signal generation
NEC Corporation

R1-161918
PRACH for NB-IoT
InterDigital Communications

R1-161944
Random Access Channel Design
Qualcomm Inc.

R1-161975
Remaining issues on RACH procedure for NB-IoT
LG Electronics
2.3.5 Other

Including uplink power control
R1-161815
Uplink power control
Huawei, HiSilicon

R1-161855
UL power control for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161857
Definition of phase alignment for NB-IoT single tone UL modulation 
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161873
UL power control for NB-IoT
ZTE

R1-161904
On the need for UL transmission gaps for HD-FDD UEs in extreme coverage
Intel Corporation
2.4 Other
R1-161837
NB-IoT - Valid subframes
Ericsson

R1-161838
NB-IoT - Collision handling
Ericsson

R1-161856
Timing relationships for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161874
Collision handling for NB-IoT
Nokia Networks,  Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-161884
Summary of RAN2 open items with possible RAN1 dependence
Huawei, HiSilicon

R1-161913
Discussions on HARQ process
MediaTek Inc.
3 Closing of the meeting (Day 3: 17:00 PM at the latest)
