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1 Introduction
In RAN1#84 meeting, the following agreements on NB-SIB1 were made [1]:

· The same TB for NB-SIB1 is transmitted over 8 subframes

· NB-SIB1 is transmitted in one subframe of every other frame in 16 continuous frames

· The repetitions of NB-SIB1 are equally spaced in time during the period of NB-SIB1

· NB-MIB indicates the TBS of NB-SIB1, where The number of  different TBS for NB-SIB1 is 4
In email discussion [84-09] after RAN1#84 meeting, the following agreements and working assumptions were made:
· Subframe #4 is used for NB-SIB1 transmission within each radio frame transmitting NB-SIB1.
· The period of NB-SIB1 is 256 radio frames, with repetitions {4,8,16}
· Working assumption: The NB-SIB1 modification period is 40.96s
In this contribution, we discuss the remaining issues on NB-SIB1 transmission for NB-IoT.
2 Remaining issues on NB-SIB1 design
For NB-SIB1, 4 different TB sizes and 3 different repetition times within a NB-SIB1 period have been agreed. In this case, 12 states need to be indicated by “NB-SIB1 scheduling information” field in NB-MIB. For example, the instance shown in Table 1 can be used to indicate TB sizes and repetition times of NB-SIB1.
Table 1 Details of “NB-SIB1 scheduling information” field
	Value
	TBS
	Repetition times

	0
	TBS1
	4

	1
	TBS1
	8

	2
	TBS1
	16

	3
	TBS2
	4

	4
	TBS2
	8

	5
	TBS2
	16

	6
	TBS3
	4

	7
	TBS3
	8

	8
	TBS3
	16

	9
	TBS4
	4

	10
	TBS4
	8

	11
	TBS4
	16

	12~15
	Reserved


Proposal 1: For “NB-SIB1 scheduling information” field, the instance shown in Table 1 is used to indicate TB sizes and repetition times of NB-SIB1.
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Figure 1 Example of transmission windows (TW) for NB-SIB1 transmission
Similar to Rel-13 eMTC, in order to achieve randomization, the time locations of NB-SIB1 transmission can be determined by PCID. If every 16 continuous frames are considered as a transmission window (TW), as shown in Figure 1, specifically the following three options can be considered.
· Option 1: Only the transmission window mapping is determined.  In this case, for different repetition times (RNB-SIB1), the transmission windows used for NB-SIB1 transmission and frame mapping within the above  transmission windows can be as shown in Table 2.
· Option 2: Only the frame mapping within the transmission windows is determined. Similarly, for different RNB-SIB1, the transmission windows used for NB-SIB1 transmission and frame mapping within above transmission windows can be as shown in Table 3.
· Option 3: Both transmission window mapping and frame mapping within transmission windows are determined. Similarly, for different RNB-SIB1, the transmission windows used for NB-SIB1 transmission and frame mapping within the above transmission windows can be as shown in Table 4.
Table 2 Example of the transmission window mapping based on PCID
	RNB-SIB1
	PCID
	TW mapping
	Frame mapping

	4 
	PCID mod 4 = 0
	0, 4, 8, 12
	even

	
	PCID mod 4 = 1
	1, 5, 9, 13
	even

	
	PCID mod 4 = 2
	2, 6, 10, 14
	even

	
	PCID mod 4 = 3
	3, 7, 11, 15
	even

	8
	PCID mod 2 = 0
	0, 2, 4, 6, 8, 10 ,12 ,14
	even

	
	PCID mod 2 = 1
	1, 3, 5, 7, 9, 11, 13, 15
	even

	16
	Any PCID
	0~15
	even


Table 3 Example of the frame mapping within transmission windows based on PCID
	RNB-SIB1
	PCID
	TW mapping
	Frame mapping

	4
	PCID mod 2 = 0
	0, 4, 8, 12
	even

	
	PCID mod 2 = 1
	0, 4, 8, 12
	odd

	8
	PCID mod 2 = 0
	0, 2, 4, 6, 8, 10, 12, 14
	even

	
	PCID mod 2 = 1
	0, 2, 4, 6, 8, 10, 12, 14
	odd

	16
	PCID mod 2 = 0
	0~15
	even

	
	PCID mod 2 = 1
	0~15
	odd


Table 4 Example of the transmission window mapping and frame mapping based on PCID
	RNB-SIB1
	PCID
	Starting TW
	Frame mapping

	4
	PCID mod 8 = 0
	0, 4, 8, 12
	even

	
	PCID mod 8 = 1
	0, 4, 8, 12
	odd

	
	PCID mod 8 = 2
	1, 5, 9, 13
	even

	
	PCID mod 8 = 3
	1, 5, 9, 13
	odd

	
	PCID mod 8 = 4
	2, 6, 10, 14
	even

	
	PCID mod 8 = 5
	2, 6, 10, 14
	odd

	
	PCID mod 8 = 6
	3, 7, 11, 15
	even

	
	PCID mod 8 = 7
	3, 7, 11, 15
	odd

	8
	PCID mod 4 = 0
	0, 2, 4, 6, 8, 10, 12, 14
	even

	
	PCID mod 4 = 1
	0,2, 4, 6, 8, 10, 12, 14
	odd

	
	PCID mod 4 = 2
	1, 3, 5, 7, 9, 11, 13, 15
	even

	
	PCID mod 4 = 3
	1, 3, 5, 7, 9, 11, 13, 15
	odd

	16
	PCID mod 2 = 0
	0~15
	even

	
	PCID mod 2 = 1
	0~15
	odd


Among the above three options, Option 3 has the best randomization due to more candidates, thus can significantly reduce mutual interference between NB-SIB1 transmission from neighboring cells.
Proposal 2: Time locations of NB-SIB1 transmission are determined by PCID as shown in Table 4.
3 Conclusions
In this contribution, we have discussed the remaining issues on NB-SIB1 design for NB-IoT. We make the following proposals:
Proposal 1: For “NB-SIB1 scheduling information” field, the instance shown in Table 1 is used to indicate TB sizes and repetition times of NB-SIB1.

Proposal 2: Time locations of NB-SIB1 transmission are determined by PCID as shown in Table 4.
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