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Discussion and Decision
1
Introduction
In RAN1#83, it was agreed that –

· System information broadcast is carried by a second physical channel 

· FFS how the UE determines the time/frequency resources for the second physical channel carrying the system information broadcast

Subsequently, it was agreed to include NB-SIB1 scheduling information in the NB-MIB. In this contribution, we consider SI scheduling for NB-SIBs other than NB-SIB1.
2
SI Scheduling
Subsequent to NB-SIB1 acquisition, the UE would be able to acquire other NB-SIBs from SI transmissions. According to RAN2 agreement, the SI message concept from LTE is applied also in NB-IoT. In addition, SI scheduling is without the NB-PDCCH, i.e. parameters (e.g. time/frequency location and MCS/TBS) are fixed or indicated with scheduling information in NB-MIB or NB-SIB1. Since some flexibility would be needed in SI scheduling, it is proposed that the SI scheduling information is provided in NB-SIB1.
Proposal 1: SI scheduling information is provided in NB-SIB1.
In eMTC, the following transport block sizes are supported for SI messages - 152, 208, 256, 328, 408, 504, 600, 712, 808, 936. It is expected that the size of NB-IoT SI messages would be similar to eMTC SI messages. Therefore, the same transport block sizes should be supported. However, for NB-IoT, the maximum TBS for NB-PDSCH is 680 bits. Therefore, it is proposed that the following TB sizes are supported for SI messages - 152, 208, 256, 328, 408, 504, 600, and 680. 
Proposal 2: Supported SI message transport block sizes are 152, 208, 256, 328, 408, 504, 600, and 680.
For NB-SIB1, the same TB for NB-SIB1 is transmitted over 8 subframes. This is to provide sufficiently low coding rate since redundancy version is not supported in NB-PDSCH. The same principle can be adopted for SI messages as well. For NB-SIB1, each transport block is transmitted over 8 subframes in one subframe of every other frame in 16 continuous radio frames and the period of NB-SIB1 is 256 radio frames with repetitions {4,8,16}. Each transport block of an SI message can also be transmitted over 8 subframes. However, there is no need to use discontinuous transmission for the transmission. Time diversity can be achieved by discontinuous transmission over blocks of 8 subframes as shown in Figure 1. Therefore, it is proposed that one transport block of an SI message is transmitted over 8 consecutive valid DL subframes.
Proposal 3: One transport block of an SI message is transmitted over 8 consecutive valid DL subframes.
Scheduling of SI message is shown in Figure 1. In this case, the block of transmissions can be repeated based on configured periodicity (e.g. no repetition, every 20ms, 40ms, 80ms). A starting subframe (or offset) can also be used to indicate the time location of the first transmission. This could be relative to the start of the SI window and can be used for inter-cell interference coordination purpose. Possible starting subframe offset values are 0ms, 10ms, 20ms, 40ms. Note that these values may be configured per SI window, or common to all SI windows.
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Figure 1. SI combining across windows.

Table 1 lists the fields for SI scheduling information and proposed values.
Table 1. SI scheduling information.
	Field
	Size
	Values

	TBS
	3 bits
	152, 208, 256, 328, 408, 504, 600, 680

	Starting subframe offset
	2 bits
	0ms, 10ms, 20ms, 40ms

	Periodicity
	2 bits
	no repetition, 20ms, 40ms, 80ms


Thus, it is proposed that SI scheduling information is given by TBS, starting subframe (or offset) and periodicity as shown in Table 1.
Proposal 4: SI scheduling information is given by TBS, starting subframe (or offset) and periodicity.
To support different coverage levels, acquisition of SI messages across SI windows should be used. However, because of the low-complexity nature of the UE (e.g. UE supports only 1 HARQ process), the UE is not expected to accumulate several SI messages in parallel.

Proposal 5: UE can accumulate SI message across multiple SI windows. UE is not required to accumulate several SI messages in parallel.
3
Conclusion
In this contribution, we consider SI message scheduling and make the following proposals –

Proposal 1: SI scheduling information is provided in NB-SIB1.
Proposal 2: Supported SI message transport block sizes are 152, 208, 256, 328, 408, 504, 600, and 680.
Proposal 3: One transport block of an SI message is transmitted over 8 consecutive valid DL subframes.
Proposal 4: SI scheduling information is given by TBS, starting subframe (or offset) and periodicity.
Proposal 5: UE can accumulate SI message across multiple SI windows. UE is not required to accumulate several SI messages in parallel.
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