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1. Overall Description:

RAN1 has further discussed NB-IoT, and would like to respectfully inform RAN4 of the following agreements and working assumptions:
1.1 Synchronization sequences
Agreements:
· NB-PSS is mapped to sub-carriers #0-10 of the NB-IoT carrier.

· 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
· Working assumption: [image: image1.png]b,(n) = Hadamard;7={**(mod(n,128) ),q = 0,1,2,3




1.2 NB-PDSCH

Agreements:
· Repetitions can be applied to any supported MCS by NB-IoT

· 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
1.3 NB-PUSCH
· The predefined set of NB-PUSCH numbers of the allocated RUs is: {1, 2, 4, 8, 16, 32, 64, 128}.
1.4 UL DM-RS
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
Agreements for multi-tone: 

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

· For 3-tone case, 16 base sequences are provided (new sequences, not truncated versions of the 6-tone sequences)

· For 6-tone case, 16 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 16. 

· 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

Exact sequences for 3-tones and 6-tones are FFS based on cross-correlation evaluations are FFS within RAN1#84bis. 

1.5 Random access
Agreements: 
· Value range of powerRampingStep is the same as LTE: {0, 2, 4, 6} dB.

1.6 Power headroom report
Agreements: 

· NB-PHR is computed based on a 15 kHz 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. 

1.7 Power control

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: (fractional pathloss compensation parameter) 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.
2. Actions:

RAN1 respectfully asks RAN4 to take the above into account in their work on NB-IoT.
3. Date of Next TSG RAN WG1 Meetings:

TSG RAN WG1 Meeting #85
May 23-27, 2016

Nanjing, CN

TSG RAN WG1 Meeting #86
August 22-26, 2016

Gothenburg, SE

