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Introduction
This contribution provides new texts for TR 45.820 regarding frame structure and PBCH transmission for CIoT based on the proposal discussed in [1]. 
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Proposed text for TR
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7.3. NB CIoT
7.3.1 Downlink Physical Layer Design
7.3.1.x Frame and subframe structure
A frame is divided into 8 super-subframes of equal duration and each super-subframe consists of 16 subframes. The last subframe can be used for synchronization signal and also transmission of system information. Each subframe consists of two slots where one slot size is 5msec and 17 symbols as shown in Figure xxx. 
[image: ]
Figure xxx. Frame structure 

In the downlink, the pilot signals are always transmitted in all the subcarriers. Within each normal slot, the pilot pattern can be determined based on cell ID. In odd-subcarrier, the starting symbol index can be determined as (cell ID % 8) and the second symbol to carry the pilot signal is (cell ID % 8) + 8. In even-subcarrier, the starting symbol index can be determined as ((cell ID +4) % 8) and the second symbol would be ((cell ID +4) % 8) + 8. 

7.3.1.y Broadcast channel
The downlink Physical Broadcast channel (PBCH) carries system information for the cell. In a frame, a total of M PBCH repetition can be transmitted at least for the master system information (or PSI) to allow time diversity gain. A PBCH resource carrying master system information (or PSI) consists of X subcarriers and spans 1 slot (5msec). 
To avoid consistent interference such as from neighbor cell’s synchronization signals, the time and frequency location of each PBCH repetition can change per repetition. One example of time/frequency location pattern for PBCH is as follows assuming M = 4, where the pattern is determined based on cell ID. 
Table 1. Example of PBCH resource pattern
	Index
	0
	1
	2
	3
	4
	5

	Starting subframe index within a super-subframe per each repetition (the location of super-subframe is assumed as 0, 2, 4, and 6)
	[0, 4, 2, 6]
	[2, 6, 0, 4]
	[4, 0, 6, 2]
	[0, 4, 2, 6]
	[2, 6, 0, 4]
	[4, 0, 6, 2]

	Frequency location per repetition (0 means subcarrier 0 – 14, 1 means subcarrier 16-31, 2 means subcarrier 33-47)
	[0, 1, 2, 0]
	[2, 0, 1, 0]
	[1, 2, 1, 0]
	[2, 0, 1, 0]
	[1, 2, 1, 0]
	[0, 1, 2, 0]
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