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7.2 LTE Release 13
7.2.1 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. 
R1-162634
Summary of RAN2 open items with possible RAN1 dependence
Huawei, HiSilicon
Agreement:

· The DL NB-IoT UE category has total number of soft channel bits = 2112 bits.
R1-162635
Draft 36.212 CR for NB-IoT
Huawei
Agreed in R1-163405 (CR0192 rev 1).

R1-163418
Introduction of NB-IoT  (36.211 CR0224 rev 3)
Ericsson
Editor (Asbjorn) to provide update with comments Wed.

R1-163593 
36.211 CR 0224 rev 4
Ericsson

Agreed as the basis for the next update.

R1-163409
Draft 36.213 for NB-IoT
Motorola Mobility
Bob Love to have an update by Friday.
R1-162636
Draft 36.300 section 5 CR for NB-IoT
Huawei
Agreed as the basis for the next update. Next update will be provided by Friday. (Matthew – Huawei)

R1-163426
Text Proposal for TR 36.802 (NB-IoT; Technical Report for BS and UE radio transmission and reception)
Huawei
R1-163446
LS to RAN4 on NB-IoT 
Huawei
Approved in R1-163449 with bold/underlined addition in normal font.

Updated LS to account for 12 UL-DMRS sequences for the 3 tone case.

R1-163870
Updated LS to RAN4 on NB-IoT
Ericsson
Endorsed in R1-163871, with the inclusion of the equation above the table to avoid confusion between m in the last LS and u in this one.

R1-163592
LS on NB-IoT to  RAN2 (Matthew- Huawei)

Endorsed in R1-163807, including the NB-PRACH subcarrier locations table and removing bold/underline.

R1-163578 Spreadsheet of RRC parameters Huawei

R1-163579 Draft LS to RAN2 on RRC parameters

Endorsed in R1-163809, removing the sentence “RAN1 will continue to inform RAN2 about further updates to the list.”
R1-163738
Jumbo LS to RAN4 (Matthew – Huawei)

Agreed in R1-163739.
Incoming LS from RAN2
R1-163852
LS on Power Headroom report
So far RAN2 does not include PHR for other cases than MSG3 but RAN2 would like to understand whether there is any need to report PHR in other cases than in MSG3. 

Conclusion on LS reply:
For the typical applications targeted by rel-13 NB-IoT there may not be much benefit. In the future, there may be some benefit for longer sessions. RAN1 sees no additional impact at the physical layer for additional PHR reporting.

Draft LS reply to RAN2 in R1-163808 including the above text – Yubo (Huawei)

Endorsed in R1-163869.
Editors (211,212,213) to provide updates including agreements and working assumptions from RAN1#84bis by April 29.

Email approval deadline is May 5.

7.2.1.1 Downlink physical channels and signals
R1-163439
WF on DL OFDM baseband signal generation
Intel

Agreement:
· A common OFDM baseband signal generation for NB-IoT downlink for all operation modes is described with respect to the centre frequency of the NB-IoT carrier
· Exact equation to be provided by the TS36.211 specification editor 
7.2.1.1.1 NB-PDCCH
R1-162458
Remaining issues on NB-PDCCH
LG Electronics
Agreement on starting subframes:
· The search space starting subframe reuses the principle of eMTC
· The period reuse the principles from eMTC

· T=R*G, G values to be determined
· An additional offset on the value of T may be considered
· Postpone NPDCCH repetitions that overlap with transmission gap

· FFS whether to also allow an offset to the period (value FFS)

· Additional offset = R*G1, G1=0,2,4,8

R1-163275
Remaining Details on DCI Contents
Samsung
Agreement:

· In DCI format N1, ACK/NACK Resource Indication: 4 bits
R1-162773
NB-IoT - Remaining issues for NPDCCH
Ericsson
Agreement:

· An NPDCCH block of subframes is scrambled in the same way as PDCCH and the scrambling is reset every 4th NPDCCH subframe.
R1-162757
Remaining issues on NB-PDCCH design for NB-IoT
ZTE
Agreement:

· Always have 6 bits for subcarrier allocation in 36.212, 36.213 uses 5 of the 6 bits for the 15kHz case

R1-163587
WF on starting subframe
Huawei

R1-163570
WF on starting subframe
ZTE
R1-163260
Detail on scheduling delay for NPDSCH and NPUSCH
MediaTek Inc.
Section 2
Agreements:
· 
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· G={1.5, 2, 4, 8, 16, 32, 48, 64}

· eNB only configures values that result in T>=4

· T=Rmax*G

R1-163801
Remaining details of starting subframes
Huawei, HiSilicon, Intel, Mediatek
Revised in R1-163804.

Agreement:

· For UE-SS, G is UE-specific

· For CSS for RAR/Msg3re-tx/Msg4, G is cell-specific and NPRACH resource-specific 

R1-162625
Remaining details of NB-PDCCH
Huawei, HiSilicon

R1-162626
DCI for NB-IoT
Huawei, HiSilicon

R1-162772
NB-IoT - DCI content
Ericsson

R1-162902
Remaining issues on NB-PDCCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-162972
DCI design for NB-IoT
Intel Corporation

R1-162973
DL gaps and remaining details of timing relationships for NB-IoT
Intel Corporation

R1-163010
NB-PDCCH Design
Qualcomm Incorporated

R1-163167
Views on remaining issues of NB-PDCCH
NTT DOCOMO, INC.
R1-163271
NB-PDCCH Timing and Collision
Sony

7.2.1.1.2 NB-PDSCH
Numbers of repetitions

R1-163168
Views on remaining issues of NB-PDSCH
NTT DOCOMO, INC.
Agreement:

Repetitions can be applied to any supported MCS by NB-IoT
R1-162903
Remaining issues on NB-PDSCH
Nokia, Alcatel-Lucent Shanghai Bell
Agreement: 

· The predefined set of NB-PDSCH numbers of repetitions of the allocated subframes (i.e. NSF) is {1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048}.
· 4 bits in DCI (for both normal and paging NB-PDSCH) indicate one value in the above set
· Note that this shall not imply anything about how the number of PUSCH repetitions is indicated!

R1-162974
Remaining details of NB-PDSCH design
Intel Corporation
Proposal 2: The maximum number of repetitions for the NB-PDSCH is 2048 and the range for NB-PDSCH repetitions can be {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}. The DCI indicates one of 8 values that are configured via RRC.
R1-163802
WF on scrambling sequence initialization
Huawei, HiSilicon, Nokia, Samsung, CATT, Ericsson, Sharp
Agreement:

· For NB-PUSCH the scrambling sequence is according to Section 7.2 of TS 36.211
· For NB-PDSCH and NB-PUSCH
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Gap configuration

R1-162774
NB-IoT - Remaining issues for NPDSCH design
Ericsson
R1-162459
Remaining issues on NB-PDSCH
LG Electronics
Section 2

Agreement:

· Single gap configuration is defined for NB-IoT downlink transmission.
· There can be one gap configuration for the PRB with NBPSS/NBSSS/SIB1, and with multi-PRB one optional additional gap configuration for the other PRB(s). If not configured then the same gap is used.
R1-163447
WF on Application of DL Gap for NB-IoT
Ericsson, ...
Agreement:
· For each configuration, the cycle starts with transmission period followed by the subframes for the gaps

· The gap configuration is optional; if not configured it means there is no gap

· DL transmission gap does not apply to SIB transmission.

· Gaps configuration is applied for both NPDCCH CSS for paging and NPDSCH carrying the paging message

· The same configuration is used for paging NPDCCH and NPDSCH as that of other DL transmission

· For paging, R_NPDCCH_max refers to Rmax of paging CSS configured by eNB 

R1-163569
WF on DL Gap Configuration for NB-IoT
ZTE...
Agreement:
· X1 can be configured by SIB.
· When NB-PDCCH/NB-PDSCH repetitions are overlapping with a DL gap, the NB-PDCCH/NB-PDSCH repetitions are postponed to the next valid DL subframe. 

R1-163448 
WF on Further Details of DL Gap Configuration for NB-IoT
Ericsson, Intel

Agreement:

· Starting point of gap period (SFN=0, sf=0)

· {Gap starting point periodicity, Gap size} are

· signaled separately

· 2 bits each

· X1 is 2 bits

· {32, 64, 128, 256} 
· Gap starting point periodicity and gap size are 

· On an absolute number of subframes

R1-163743
Ericsson

Agreement:

· When DL transmission gap is configured, each cycle starts with subframe (nf, ns) where Tg is the Gap starting point periodicity, and 
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· 10240 is an integer multiple of Tg
R1-163742
WF on value set of Gap starting point periodicity and Gap size 
ZTE, Huaei, HiSi, Mediatek

Agreement:

· Gap period :{({64, 128, 256, 512}

Agreements:

· Value set of Gap size is chosen from: 
· Gap size: {1/8, 1/4, 3/8, 1/2} * Gap period
R1-163011
NB-PDSCH Design
Qualcomm Incorporated
R1-163168
Views on remaining issues of NB-PDSCH
NTT DOCOMO, INC.
R1-163263
Remaining issues onDL tranmsisison gap
MediaTek Inc.
R1-163213
TDM transmission using UL/DL gaps
Spreadtrum Communications
Other
R1-163260
Detail on scheduling delay for NPDSCH and NPUSCH
MediaTek Inc.
R1-163441
WF on scheduling delay of NPDSCH and NPUSCH
MediaTek, Panasonic, Huawei, Intel, ZTE, Nokia, Ericsson, Samsung

Agreement:

· Defined 4 fixed values as {8, 16, 32, 64}, the scheduling delay for NPUSCH is the value indicated by DCI

R1-163868
WF on scheduling delay of NPDSCH and NPUSCH
Mediatek
Agreement:

· 3 bits indicate number of valid DL subframes. The gap between end of NPDCCH and the start of the associated NPDSCH equals kdelay valid DL subframes + 4ms
·  Two fixed sets for different Rmax for the respective search space, above and below a threshold.

· If Rmax <128
· {0,4,8,12,16,32,64,128}
· If Rmax>=128,
· {0,16,32,64,128, 256,512,1024}
Agreement:
· The gap indicated by DCI used for NPUSCH scheduling delay indicates absolute number of subframes. 

R1-162835
On non-anchor PRBs for NB-IoT multi-carrier operation
Sharp

7.2.1.1.3 System information and paging transmission
Agreement:

· Confirm the working assumption that the NB-SIB1 modification period is 40.96sec
· Confirm the working assumption to use 2 bits in MIB to indicate the two LSB of hyper SFN

Paging
R1-163012
System information and paging
Qualcomm Incorporated
Section 3

R1-162758
Remaining issues on paging for NB-IoT
ZTE
Agreement:
· The first valid DL subframe which is >= 4 ms later than the end of DL assignment for paging is the first subframe of NB-PDSCH transmission containing paging information.
R1-163272
Considerations on Paging
Sony
R1-163343
Paging transmission
Huawei, HiSilicon
Agreement:

· Confirm that the invalid subframes indicated in NB-SIB1 for the anchor carrier are also invalid for POs.
R1-162975
Remaining details of Paging for NB-IoT
Intel Corporation
Section 3

R1-163276
Remaining Details on Paging Transmission
Samsung
7.2.1.1.4 NB-PSS and NB-SSS
Agreement:

· Editor to remove statement in the specification on the relationship between PSS and SSS in 36.211

· Within a subframe, NB-PSS/NB-SSS use the same antenna port

· Similar to LTE there is no tx diversity scheme specified.
R1-163493
NB-SSS design for NB-IoT
LG Electronics
Revision of R1-162460
R1-162627
NB-SSS design
Huawei, HiSilicon
R1-163407
NB-SSS Design
Qualcomm Incorporated
Revision of R1-163013
R1-162976
NB-IoT Secondary Synchronization Signal Design
Intel Corporation
R1-162759
Remaining issues on NB-PSS and NB-SSS design for NB-IoT
ZTE
Section 3

R1-162775
NB-IoT - NSSS Design
Ericsson
R1-163333
Remaining details on synchronization signal design for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
Section 3

R1-163492
WF on NB-SSS
LG

R1-163495
WF on PCID indication Huawei

Agreements:

· NB-SSS periodicity is 20ms

· The following information is indicated by the NB-SSS:

· One of 504 PCIDs

· 80ms boundary (4 values)

· NB-SSS sequence is composed of a length-131 frequency-domain ZC sequence and a binary scrambling sequence
· Root indices {3..128}

· PCID is indicated by combination of ZC root index and a binary scrambling sequence 
· 80ms boundary is indicated by the one of 4 time-domain cyclic shifts, {0, 33, 66, 99}
· The binary scrambling sequence is a Hadamard sequence

R1-163596
NB-SSS Evaluations
Huawei, HiSilicon
Revision of R1-163577
Agreement:
· The mapping function from NB-IoT cell ID to the root index and the index of the scrambling sequence can follow the rules as:
[image: image4.png]u = mod(PCI,126) + 3
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· Cyclic shift Ci ([image: image7.png]


) is applied to the NB-SSS signal in the (8*k + 2*i)-th frame, where [image: image9.png]0<k<127



.
R1-163728
WF on scrambling sequence for NB-SSS 
LGE
R1-163735
WF on scrambling sequence design for NB-SSS
Huawei, HiSilicon, Intel
Agreement:
· NB-SSS sequence is generated according to R1-162976 with following correction:
[image: image10.emf]𝑆𝑆𝑆 ሺ 𝑛 ሻ = 𝑒 − 𝑗𝜋 𝑟 𝑝 ( 𝑛 ′ ሺ 𝑛 ′ + 1 ሻ 𝑁 𝑍𝐶   𝑐 𝑠 𝑝 ሺ 𝑛 ሻ   𝑒 − 𝑗 2 𝜋 𝑙 𝑞 𝑛 𝑑 𝑚𝑎𝑥 ,               𝑤 ℎ 𝑒𝑟𝑒   𝑛 ′ = 𝑛   𝑚𝑜𝑑   𝑁 𝑍𝑐   , 𝑛 = ሼ 0 , 1 , … , 𝑁 𝑍𝐶 ሽ  


[image: image11.emf]𝑙 0   = 0 , 𝑙 1 = 33 , 𝑙 2 = 66 , 𝑙 3 = 99  


[image: image12.emf]𝑑 𝑚𝑎𝑥 = 132  


· The binary scrambling sequence for NB-SSS is a Hadamard sequence generated as 

[image: image13.png],128) ),
b,(n) = Hadamard?**?%(mod(n,128)),
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NB-PSS
R1-162977
Baseband signal generation for NB-IoT downlink
Intel Corporation
Section 2

Agreement: 

· NB-PSS is mapped to sub-carriers #0-10 of the NB-IoT carrier.

Agreement: 

· NB-PDSCH/PDCCH on a given NB-IoT carrier are not mapped to the subframes containing NB-PSS/NB-SSS/PBCH on that carrier
· Any transmission in such a subframe is postponed
R1-163333
Remaining details on synchronization signal design for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
Section 2

R1-162759
Remaining issues on NB-PSS and NB-SSS design for NB-IoT
ZTE
Section 2

7.2.1.1.5 Other

R1-163009
NB-PBCH Design
Qualcomm Incorporated
R1-163014
DL Reference Signal Design
Qualcomm Incorporated

7.2.1.2 Uplink physical channels and signals
7.2.1.2.1 NB-PUSCH
SRS Collision Avoidance
R1-162776
NB-IoT - Remaining issues for NPUSCH design
Ericsson
R1-162629
Remaining details of SRS avoidance
Huawei, HiSilicon
R1-162461
Remaining issues on NB-PUSCH
LG Electronics
R1-163741
WF on SRS avoidance in NB-IoT Huawei, ...
Agreement:

· For a NB-IoT symbol that is assumed not to be used by NB-IoT UE due to avoidance of LTE SRS collision: 

· Puncturing is applied on this symbol for single tone NB-PUSCH transmission and multi-tone NB-PUSCH transmission without repetition (Z=1) 
R1-163277
Discussion on In-band SRS Avoidance
Samsung

MCS Tables & RV
R1-162905
NB-PUSCH design
Nokia, Alcatel-Lucent Shanghai Bell
Agreements:

· The predefined set of NB-PUSCH numbers of repetitions of the allocated RUs is 
{1, 2, 4, 8, 16, 32, 64, 128}.
· 3 bits in DCI indicate one value in the above set
R1-162761
Remaining issues on uplink data transmission for NB-IoT
ZTE
General
R1-162978
Remaining details of NB-PUSCH
Intel Corporation

R1-163341
NB-PUSCH design
Huawei, HiSilicon
R1-163737
WF on resource mapping and channel interleaver for NB-PUSCH 
Huawei, HiSilicon, Intel, Panasonic, MediaTek, Ericsson, ZTE, Samsung, Nokia, …

Agreement
· Resource mapping for NB-PUSCH is implemented in the order of frequency first then time in TS36.211.
· The “frequency first then in time” resource mapping  continues until the end of each RU
· The channel interleaver defined in Section 5.2.2.8 in TS 36.212 is used for NB-PUSCH regardless of single tone or multi-tone transmission
· For resource mapping 
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Implementation is up to the editors
R1-163015
UL Data Channel Design
Qualcomm Incorporated
Section 2.1

UL tx gaps
R1-163273
Further considerations on uplink transmission gaps
Sony

R1-162632
Invalid subframes configuration and handling
Huawei, HiSilicon
R1-163800
WF on remaining details of timing relationships
Huawei, HiSi, Intel, Sony
Agreement:

· The start of a DL transmission is >=3ms later than the end of any NPUSCH transmission for the same UE

· For any NPUSCH transmission with duration greater than X ms, a final UL gap of duration Y is inserted at the end of the NPUSCH transmission 

7.2.1.2.2 Uplink narrowband DM-RS
R1-163342
NB-DMRS design
Huawei, HiSilicon
R1-162730
UL DMRS sequence for NB-IoT
Lenovo (Beijing) Ltd
R1-162462
Remaining issues on narrowband DMRS design
LG Electronics
R1-162762
DM-RS sequence for NB-IoT
ZTE
Revision of R1-16

R1-162777
NB-IoT - UL Reference signals
Ericsson
R1-162906
On UL DMRS design for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
R1-163423
WF on narrowband DM-RS design for single tone transmission
LG

Agreement for single-tone:

· Use element-wise product of length-16 Hadamard code and Gold-sequence.

· Use the LTE Gold-sequence in section 7.2 of TS 36.211

· Initialization value of second m-sequence is 35
R1-163437
WF on DMRS multi-tone evaluation methods
Ericsson, Nokia, Lenovo, LG, ZTE 

Agreements for multi-tone: 

· DMRS symbol locations for multitone are the same as for LTE

· For 3-tone case, 12 base sequences are provided (new sequences, not truncated versions of the 6-tone sequences)
· For 6-tone case, 14 base sequences are provided
· The available base sequence in a cell for each number of tones can be indicated by a SIB; otherwise, for 3-tone and 6-tone cases it is given by CellID mod 12 for 3 tone and mod 14 for 6 tone. 
· 12-tone case follows legacy behaviour for ascertaining the base sequence. 

· Define 3 cyclic shifts for the 3-tone case and 4 for the 6-tone case
· No CSs for 12-tone case

· Cyclic shifts are indicated by SIB and not indicated in DCI
· No OCC

· Sequences are QPSK in frequency domain
FFS:

· Exact sequences for 3-tones and 6-tones are FFS based on cross-correlation evaluations – revisit on Wed 

· Cross-correlation method to be used for comparison:

· xcorr_coeffs =  NFFT * IFFT(seq1 .* conj(seq2), NFFT) / length(seq1)
· Starting point for comparison and selection is the sequences proposed in R1-162462, R1-162730, R1-162762, R1-162906, and R1-163016. 
R1-163424
WF on narrowband DM-RS design for multi tone transmission

LGE
R1-163591
WF on DMRS
Ericsson

Agreements:

· For each of the 3-tone base DMRS sequence, three cyclic shifts are defined as 𝑟 ̅(𝑛)=𝑒^(𝑗 2𝜋/3 𝛼𝑛) 𝑟(𝑛) where 𝑟(𝑛) is a base sequence, 0≤𝑛<3 and 𝛼 is the cyclic shift 0≤𝛼<3.

· For each of the 6-tone base DMRS sequence, four cyclic shifts are defined as 𝑟 ̅(𝑛)=𝑒^(𝑗 2𝜋/6 𝛼𝑛) 𝑟(𝑛),  where r(n) is a base sequence, 0≤𝑛<5 and 𝛼 is the cyclic shift 𝛼={0, 1, 2, 4}

Agreement:
· Take 14 of the sequences in p6 of R1-163591, as below except 1,11
	m 
	((0), ((1), ((2), ((3), ((4), ((5), 

	0 
	1 
	1 
	1 
	1 
	3 
	-3 

	1 
	1 
	1 
	-1 
	-3 
	-3 
	3 

	2 
	1 
	1 
	3 
	1 
	-3 
	3 

	3 
	1 
	-1 
	-1 
	-1 
	1 
	-3 

	4 
	1 
	-1 
	3 
	-3 
	-1 
	-1 

	5 
	1 
	3 
	1 
	-1 
	-1 
	3 

	6 
	1 
	-3 
	-3 
	1 
	3 
	1 

	7 
	-1 
	-1 
	1 
	-3 
	-3 
	-1 

	8 
	-1 
	-1 
	-1 
	3 
	-3 
	-1 

	9 
	3 
	-1 
	1 
	-3 
	-3 
	3 

	10 
	3 
	-1 
	3 
	-3 
	-1 
	1 

	11 
	3 
	3 
	-3 
	-3 
	-3 
	-1 

	12 
	3 
	-3 
	3 
	-1 
	3 
	3 

	13 
	-3 
	1 
	3 
	1 
	-3 
	-1 

	14 
	-3 
	1 
	-3 
	3 
	-3 
	-1 

	15 
	-3 
	3 
	-3 
	1 
	1 
	-3 


R1-163734
WF on 3 tone DMRS
Qualcomm, Samsung, Ericsson, ZTE, Panasonic, Nokia, Sony, LG, Intel

Superseded Agreement:
· 14 base sequences for 3-tone case are defined as 
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	m 
	((0),((1),((2) 

	0 
	1 
	-3 
	-3 

	1 
	1 
	-3 
	-1 

	2 
	1 
	-3 
	1 

	3 
	1 
	-3 
	3 

	4 
	1 
	-1 
	-3 

	5 
	1 
	-1 
	-1 

	6 
	1 
	-1 
	3 

	7 
	1 
	1 
	-3 

	8 
	1 
	1 
	-1 

	9 
	1 
	1 
	3 

	10 
	1 
	3 
	-3 

	11 
	1 
	3 
	-1 

	12 
	1 
	3 
	1 

	13 
	1 
	3 
	3 


R1-163806
WF on 3 tone DMRS
Qualcomm

Makes a correction to the table. 
Agreement:

· 12 base sequences for 3-tone case are defined as 
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	u
	((0),((1),((2) 

	0 
	1 
	-3 
	-3 

	1 
	1 
	-3 
	-1 

	2 
	1 
	-3 
	3 

	3 
	1 
	-1 
	-1 

	4 
	1 
	-1 
	1 

	5 
	1 
	-1 
	3 

	6 
	1 
	1 
	-3 

	7 
	1 
	1 
	-1 

	8 
	1 
	1 
	3 

	9 
	1 
	3 
	-1 

	10 
	1 
	3 
	1 

	11 
	1 
	3 
	3 


The following working assumption is confirmed.

· Working Assumption: 

· Support 3 DM-RS symbols per 7 symbol period

· The DM-RS sequence is obtained as

· Use  single tone DM-RS PUSCH spread by length 3 OCC sequence defined for PUCCH

· The OCC ID is pseudo-randomly selected (from existing OCCs) according to 
[image: image18.wmf]3
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· Working Assumption can be changed to 1 DMRS symbol at RAN1#84bis if significant gain is not observed compared to 1 DMRS symbol. 

Agreement:

· DM RS symbols for 3.75kHz ACK/NACK are contained in the first three NB-IoT symbols

· DM RS symbols for 15kHz ACK/NACK are contained in the NB-IoT symbols 2,3, and 4 (starting from symbol 0)
R1-162979
On UL DM-RS for NB-IoT
Intel Corporation

7.2.1.2.3 Uplink control information
R1-163278
Remaining Issues on UCI Transmission
Samsung
R1-163261
Remaining issue on UCI transmission
MediaTek Inc.

R1-162628
UCI for NB-IoT
Huawei, HiSilicon

R1-162778
NB-IoT - Remaining issues for UCI
Ericsson
R1-162463
Remaining issues on UCI
LG Electronics

R1-162763
Remaining issues on UCI transmission for NB-IoT
ZTE

R1-162836
A/N resource indication for NB-IoT
Sharp

R1-162907
Remaining issues on UCI
Nokia, Alcatel-Lucent Shanghai Bell

R1-162980
Remaining details of UCI and DL HARQ-ACK feedback
Intel Corporation

R1-163017
Remaining details of UL control design
Qualcomm Incorporated

R1-163736
WF on resource allocation for A/N transmission
Huawei
R1-163440
WF on UCI
LGE
Agreement for UCI:

· Fixed baseline subcarrier, and
· 3.75kHz: 3 bits for frequency allocation, 1 bit for time allocation

· Starts from subcarrier 45, and offset grows negatively

· Offset values are  {0, -1, -2, -3, -4, -5, -6, -7} 
· Time offset is 0,1 x 8ms

· 15kHz: 2 bits for frequency allocation, 2 bit for time allocation

· Starts from subcarrier zero, and offset grows positively
· Offset values are  {0, 1, 2, 3} 
· Time offset is 0,1,2,3 x 2ms

Proposed Agreement for timing reference:

· Alt. 1: A/N transmission is relative to a configured time domain reference point (at least 12 ms later than the end of NPDSCH). The time domain reference point is configured by higher layer signalling.

· Alt. 2: A/N transmission delay is relative to the end of the corresponding NPDSCH transmission plus 12ms.

Discuss Thursday
R1-163803
WF on time domain resource allocation for ACK/NACK transmission
Huawei, HiSilicon, Intel, Panasonic, Samsung, ZTE
Proposed Agreement:

· Alt 1: Baseline time point for time domain allocation:

· A/N transmission is relative to the first time reference point which is at least 12 ms later than the end of NPDSCH

· The period of the time reference point is fixed to [16]ms.

· The start of the period is from (SFN#0, subframe#0).
· Alt. 2: A/N transmission delay is relative to the end of the corresponding NPDSCH transmission plus 12ms.
Email approval to decide between these two alternatives – Xiaolei (Huawei)
R1-163740 WF on numbers of repetitions for ACK/NACK
Nokia, ASB
Agreement:
· The predefined set of numbers of repetition for ACK/NACK resource unit is {1, 2, 4, 8, 16, 32, 64, 128}

7.2.1.2.4 Random access
R1-162464
Remaining issues on RACH transmission for NB-IoT
LG Electronics

R1-162630
Remaining NB-IoT random access physical layer aspects
Huawei, HiSilicon
R1-163805
WF on remaining issues about NB-PRACH power settings
ZTE, HW,Hisilicon

Agreement:

· For the values of preambleInitialReceivedTargetPower, reuse the legacy LTE value 

R1-163597
WF on remaining details of NB-PRACH
Huawei
Agreements:

· The adjustment of the uplink transmission timing is applied from the start of the first NPUSCH transmission which starts at least 12ms after the end of the corresponding timing advance command transmission.
Agreements:
· The NB-PRACH subcarrier locations are according to the following table
	
	“Frequency location in subcarrier offset” 

	
	0 
	12 
	24 
	36 
	2 
	18 
	34 

	“Number of subcarriers” 
	12 
	0 – 11 
	12 – 23 
	24 – 35 
	36 – 47 
	2 – 13 
	18 – 29 
	34 – 45 

	
	24 
	0 – 23 
	12 – 35 
	24 – 47 
	Invalid 
	2 – 25 
	18 – 41 
	Invalid 

	
	36 
	0 – 35 
	12 – 47 
	Invalid 
	Invalid 
	2 – 37 
	Invalid 
	Invalid 

	
	48 
	0 – 47 
	Invalid 
	Invalid 
	Invalid 
	Invalid 
	Invalid 
	Invalid 


Agreements on NB-PDCCH order:
· NB-PDCCH order is carried in format N1

· 1 bit field indicates NB-PDCCH order

· The starting number of NPRACH repetitions is included  (2 bits)
· The remaining bits in DCI format N1 are set to ‘1’.
Agreements:

· For a given NB-PRACH resource configuration, the NB-PRACH resource

· starts at 0ms within each SFN periodicity, and the NB-PRACH opportunity occurs at “Starting time of period” within each NB-PRACH periodicity.
Agreements
· The symbol value for NB-PRACH is 1

R1-163588
WF on the UL grant in RAR
Huawei
Agreement on the UL grant in RAR:
· UL subcarrier spacing: 3.75 kHz or 15 kHz (1 bit)
· Msg3 subcarrier allocation: Same as in UL grant on NB-PDCCH 

· MCS/TBS: Use 3 states to indicate the 3 options for TBS = 88 bits from agreed NB-PUSCH MCS/TBS tables. Reserve the other states for future.
· 000 is pi/2 BPSK for ST and QPSK for MT, N_RU=4

· 001 is pi/4 QPSK for ST and QPSK for MT, N_RU=3

· 010 is pi/4 QPSK for ST and QPSK for MT, N_RU=1

· Others are reserved
· Scheduling delay: Same as NB-PUSCH

· Msg3 repetition number: Same as NB-PUSCH 
· Padding bits are up to RAN2 when specifying RAR 
R1-163598
WF on remaining details of NB-PRACH configuration
Huawei

Agreement:

· Up to 3 NPRACH resource configurations can be configured in a cell

· The fraction of the total number of subcarriers that are reserved for single-tone transmission of MSG3 cannot be zero in at least one of the resources with the number of NB-PRACH repetitions other than (32, 64, and 128)
· If a UE selects the resource reserved for single tone MSG3, MSG3 is allocated with a single tone
· 2 bits indicate the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission by {0, 1/3, 2/3, 1}xN_sc^NPRACH

· The other subcarriers in the NPRACH resource configuration are the range for single-tone transmission of MSG3
· UE select randomly from within its range of subcarriers

· This implies that if all PRACH resources have no range reserved for the indication of UE support for multi-tone MSG3, the UE must use the NPRACH resources reserved for single tone transmission of MSG3

· NOTE: This is not an indication of UE capability which is indicated in MSG3
R1-162857
NB-PRACH design and resource partition
CMCC
R1-162983
Discussion on NPRACH baseband signal generation
NEC Corporation

R1-162984
Discussion on description of NPRACH frequency hopping
NEC Corporation

R1-162764
Remaing issues on  PRACH  for NB-IoT
ZTE

R1-162779
NB-IoT - Remaining issues for NPRACH
Ericsson
Agreement:

· The repetitions of NPRACH are transmitted back-to-back in the contiguous subframes within one period for NPRACH.

R1-162780
NB-IoT - Remaining issues for random access procedure
Ericsson

R1-162908
Remaining issues on random access
Nokia, Alcatel-Lucent Shanghai Bell

R1-162962
PRACH for NB-IoT
InterDigital Communications

R1-162981
Remaining details of random access for NB-IoT
Intel Corporation

R1-163018
Remaining details of Random Access Channel
Qualcomm Incorporated

R1-163262
UL grant in RAR
MediaTek Inc.
7.2.1.2.5 Other

Power control
R1-162631
Uplink power control
Huawei, HiSilicon
R1-162921
NB-IoT - Remaining issues on UL power control
Ericsson
Agreements:

· MNPUSCH,c(i): {1/4, 1, 3, 6,12}  (reflecting UL transmission resource bandwidth normalized by 15 kHz)
· No power adjustment parameter in DCI, i.e. fc(i)=0

· Power control for ACK/NACK: alpha = 1


· If number of repetitions (including the initial transmission) of the allocated RUs > 2, then UE uses max power

· The set of values for power offset between NB-RS and LTE CRS is {-6, -4.77, -3, -1.77, 0, 1, 1.23, 2, 3, 4, 4.23, 5, 6, 7, 8, 9} dB.
· Value set of powerRampingStep is the same as LTE: {0, 2, 4, 6} dB

R1-163445
WF on NB-PRACH power ramping
ZTE, Ericsson
R1-163595
PRACH ramping  ZTE, HW, Hisilicon, [Ericsson , Sierra wireless]… 

Agreement:
· It is ran1 understanding that the following power ramping equation can be reused for NB-PRACH but one item (– 10*log10(numRepetitionPerPreambleAttempt)   to adjust  repetition’s effect need to be added

· Set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep – 10*log10(numRepetitionPerPreambleAttempt) 
DELTA_PREAMBLE is set to 0
R1-162904
UL power control for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
R1-162765
Remaining issues on UL power control for NB-IoT
ZTE
R1-162837
Remaining issues on transmit power control for NB-IoT
Sharp
R1-163279
Remaining Details on Uplink Power Control
Samsung
R1-163015
UL Data Channel Design
Qualcomm Incorporated
Section 2.2

PHR:

Agreements: 
· NB-PHR is computed based on a 15kHz single-tone transmit power for NB-PUSCH data transmission regardless of the actual subcarrier spacing: 

PH(i) = PCMAX,c(i)-{PO_NPUSCH,c(1)+αc(1)∙PLc}
· There will be 4 reportable values of PHR
· Exact values to be determined by RAN4 and specified in 36.133. 

7.2.1.3 Other

Valid Subframes

R1-162903
Remaing issues on NB-PDSCH
Nokia, Alcatel-Lucent Shanghai Bell
Proposal 1

R1-162781
NB-IoT - Valid subframes
Ericsson
R1-162632
Invalid subframes configuration and handling
Huawei, HiSilicon
R1-162975
Remaining details of Paging for NB-IoT
Intel Corporation
Section 2

R1-163590
WF on valid/invalid subframe configurations and MBSFN subframe configuration
Panasonic, ZTE, Mediatek

Agreements:

· Valid subframe configuration

· Valid subframe configuration are optionally bit-map configured over 10ms or 40ms for inband and 10ms for standalone/guardband by NB-SIB1.
· NOTE: For standalone/guardband this optional signaling may be useful for future coexistence
· In the subframes that contain PSS/SSS/PBCH/NB-SIB1 in the carrier that contain PSS/SSS/PBCH/NB-SIB1

· these subframes are invalid subframes i.e. to postpone the transmission regardless of the signalling.

· For the remaining subframes,

· If no bit-map is provided, these subframes are valid subframes

· Otherwise, to follow the signalling.
· For inband

· NB-IoT UE do not know about MBSFN subframes; they are transparent to the NB-IoT UE. 

· The UE may assume the same assumptions on legacy CRS in all valid subframes for inband

· It is up to the network to decide whether MBSFN subframes are configured as valid or invalid. 
· For valid subframe configurations for multi-PRB 
· One bit-map for the PRB with NBPSS/NBSSS/SIB1 in SIB1

· RAN2 can decide of one or both of:

· An additional bit-map for other PRB may be provided with dedicated signaling

· Additional bit-map(s) for other PRBs within SIB

· Up to RAN2 if this is per operation mode or across operation modes
R1-163589
WF on Collision Handling for NB-IoT
Ericsson

Discuss offline
Tx collisions

R1-162633
Procedures for colliding transmissions
Huawei, HiSilicon
Agreements:

· For standalone and guard band operations, NB-IoT channels and signals, except NB-PBCH, occupy the REs corresponding to “LTE CRS” calculated according to physical Cell_ID.
· There is no NB-IoT signaling of LTE CSI-RS or PRS.

· NB-PDCCH and NB-PDSCH are rate matched around LTE CRS for in-band operation.

R1-162782
NB-IoT - Collision handling
Ericsson

R1-162909
Collision handling for NB-IoT
Nokia, Alcatel-Lucent Shanghai Bell
R1-162459
Remaining issues on NB-PDSCH
LG Electronics
Section 3

R1-162760
Collision handling for NB-IoT
ZTE

R1-163553
WF on scheduling collision
Sony, Intel, MediaTek, Sequans
Continue offline
R1-163658
WF on scheduling collision
Sony, Intel, MediaTek, Sequans, Sierra Wireless, Virtuosys, CATT, Panasonic, Huawei, HiSilicon, Neul, ZTE, Samsung

Agreement:

· An NB-IoT UE that has received a grant from an NB-PDCCH is not required to monitor NB-PDCCH for any further DL or UL grant during the time period between the end of the NB-PDCCH that schedules the grant and the start of the corresponding NB-PDSCH or NB-PUSCH transmission
R1-163766
WF on PRACH Collision Handling for NB-IoT
Ericsson, ZTE, Samsung 
Agreement:

· UEs in lower coverage treat NPRACH opportunities that collide with NPRACH opportunities of higher coverage level(s) as invalid. 

· UEs only use valid NPRACH opportunities for Msg1 transmission 

Other
R1-163214
On multi-carrier configuration signaling
Spreadtrum Communications
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