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1. Overall Description:

RAN1 has further discussed NB-IoT, and would like to respectfully inform RAN4 of the following agreements:
1.1 Synchronization sequences
Agreements:

· NB-SSS sequence is generated according to R1-162976 with following correction:
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[image: image10.emf]𝑙 0   = 0 , 𝑙 1 = 33 , 𝑙 2 = 66 , 𝑙 3 = 99  
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· The binary scrambling sequence for NB-SSS is a Hadamard sequence generated as 

[image: image12.png],128) ),
b,(n) = Hadamard?**?%(mod(n,128)),
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· 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: image14.png]u = mod(PCI,126) + 3
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· Cyclic shift index p  is applied to the NB-SSS signal in the (8*k + 2*p)-th frame, where [image: image17.png]0<k<127



.
1.2 UL DM-RS
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 


· 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.

· Take 14 of the sequences as below except m=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 


· 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}.
1.3 DCI size
Uplink grant DCI (format N0) has 39 bits including 16 bits CRC
Downlink grant DCI (format N1) has 39 bits including 16 bits CRC

Downlink grant for paging (format N2) has 31 bits including 16 bits CRC
1.4 Uplink resource mapping
· 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, the number of columns in the interleaver is the number of symbols per resource unit.
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

