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Introduction
This document proposes MIB/PBCH contents. 
In RAN1#82, following was agreed.
	Agreement:
· For SI transmission:
· At least the following are predefined or derived from MIB:
· (a) periodicity of MTC-SIB1 transmission
· (b) repetition number within the periodicity of MTC-SIB1 transmission



	Agreement:
· Confirm working assumption: At least in case the network supports enhanced coverage, frequency hopping for MTC-SIB1 is always used at least system bandwidth >= 5MHz.
· Option A: MTC-SIB1 frequency hopping takes place between 2 narrowbands in the cell.
· Option B: MTC-SIB1 frequency hopping takes place between 2 or 4 narrowbands as indicated in MIB.
· Working assumption: The mentioned narrowbands are determined based on cell ID and system bandwidth. 
· Working assumption: The hopping sequence between these narrowbands is determined based on cell id and subframe index (and/or SFN).




In [4], we propose to take option B. This document also proposes how to indicate above information in MIB.

Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]MIB/PBCH content
According to RRC spec TS36.331 [2], PBCH content is defined as MIB (MasterInformationBlock). Ten spare bits are available. These 10 bits were intentionally kept reserved for future usage [3].
We propose 5 bits in reserved 10 bits in MIB/PBCH are used for the indication of TBS and time/frequency resource usage of MTC SIB1. In our view, 5 bits can be sufficient. The table 1 is example of 5 bits usage in MIB/PBCH.
Regarding MTC SIB1 transport block size, we think 3 sizes could be sufficient. Three sizes would support for future usage/extension.
Time location of MTC SIB1 agreement is "Possible subframes are {0,4,5,9} for FDD and {0,5} for TDD. FFS subframes {1,6} for TDD". We don't think MTC SIB1 is located on every possible radio frames. As for MTC SIB1 resource utilization, once in every 20, 40 or 80ms order could be reasonable number in order to set total number of MTC SIB overhead less than 5% over 1.4MHz. We propose MTC SIB1 in subframe #5 SFN mod 2 = 1 in case of 20ms order overhead. Note that normal SIB1 is transmitted in SFN mod 2 = 0.  In case of 40ms order overhead, MTC SIB1 is transmitted in subframe #5 SFN mod 4 = 1.  In case of 80ms order overhead, MTC SIB1 is transmitted in subframe #5 SFN mod 8 = 1. 
For TDD, subframe #5 would be used for PBCH for eMTC. If MTC SIB1 uses subframe #5, both PBCH and MTC SIB1 use the subframe #5. But as our proposal is the subframe #5 where legacy SIB1 is not transmitted, this resource may be possible to be used for MTC SIB1. Further discussion may be required.
The reason to have different TBS in the same overhead is that SIB1 is constant transmission and the reception delay is up to UE implementation. Larger TBS just means more delay if the resource utilization is same. 
The value "0" is neither to support Low-complexity UE support nor Coverage enhancement support. If either of Low-complexity UE or Coverage enhancement is supported, value 1 to 31 can be used. The distinction of only low complexity support, only coverage enhancement or both of them are supported are indicated in MTC-SIB1.
Table 1: Example of 5 bits usage in MIB/PBCH reserved bits
	5 bits reserved bits value
	Transport block size of MTC SIB1
	MTC SIB1 time location
	MTC-SIB1 frequency hopping

	0
	No Rel.13 MTC support
No Coverage enhancement support
	No Rel.13 MTC support
No Coverage enhancement support
	No Rel.13 MTC support
No Coverage enhancement support

	1
	Small size
	Subframe #5, SFN mod 8 = 1
	Between 2 narrowbands 

	2
	Medium size
	Subframe #5, SFN mod 8 = 1
	Between 2 narrowbands 

	3
	Large size
	Subframe #5, SFN mod 8 = 1
	Between 2 narrowbands 

	4
	Small size
	Subframe #5, SFN mod 8 = 1
	Between 4 narrowbands 

	5
	Medium size
	Subframe #5, SFN mod 8 = 1
	Between 4 narrowbands 

	6
	Large size
	Subframe #5, SFN mod 8 = 1
	Between 4 narrowbands

	7
	Small size
	Subframe #5, SFN mod 4 = 1
	Between 2 narrowbands 

	8
	Medium size
	Subframe #5, SFN mod 4 = 1
	Between 2 narrowbands 

	9
	Large size
	Subframe #5, SFN mod 4 = 1
	Between 2 narrowbands 

	10
	Small size
	Subframe #5, SFN mod 4 = 1
	Between 4 narrowbands 

	11
	Medium size
	Subframe #5, SFN mod 4 = 1
	Between 4 narrowbands 

	12
	Large size
	Subframe #5, SFN mod 4 = 1
	Between 4 narrowbands

	13
	Small size
	Subframe #5, SFN mod 2 = 1
	Between 2 narrowbands 

	14
	Medium size
	Subframe #5, SFN mod 2 = 1
	Between 2 narrowbands 

	15
	Large size
	Subframe #5, SFN mod 2 = 1
	Between 2 narrowbands 

	16
	Small size
	Subframe #5, SFN mod 2 = 1
	Between 4 narrowbands 

	17
	Medium size 
	Subframe #5, SFN mod 2 = 1
	Between 4 narrowbands 

	18
	Large size 
	Subframe #5, SFN mod 2 = 1
	Between 4 narrowbands

	19
	Reserved for future usage
	Reserved for future usage
	Reserved for future usage

	20
	Reserved for future usage
	Reserved for future usage
	Reserved for future usage

	
	
	
	

	24
	Reserved for future usage
	Reserved for future usage
	Reserved for future usage

	25
	Reserved for future usage
	Reserved for future usage
	Reserved for future usage

	26
	Reserved for future usage
	Reserved for future usage
	Reserved for future usage

	27
	Reserved for future usage
	Reserved for future usage
	Reserved for future usage

	28 to 31
	Reserved for future usage
	Reserved for future usage
	Reserved for future usage



We propose following.
Proposal 1: 5 bits in current MIB/PBCH is used for TBS, time and frequency position of MTC SIB1.
Proposal 2: Periodicity of MTC-SIB1 transmission is once in every 20, 40 or 80ms. It is in subframe #5 of odd SFN. There is no repetition within the periodicity of MTC-SIB1 transmission.
Proposal 3: MTC-SIB1 frequency hopping takes place between 2 or 4 narrowbands as indicated in MIB/PBCH.
Proposal 4: If neither to support Low-complexity UE nor Coverage enhancement support situation, the value of 0 is used. If either is supported, the value other than 0 is used. More detailed supporting information of low-complexity and coverage enhancement is indicated in MTC-SIB1.


Multiple narrowband resources
We propose the narrow band containing SIB1 and all the other SIBs are called as Primary narrow band. We further propose the narrowband not to contain SIBs is called as Secondary narrow band. A cell can have multiple secondary narrow bands.
Primary and secondary narrowband hopping is based on the modification of PUSCH sub-band-based frequency hopping pattern [4]. The Pseudo-random sequence generator for these frequency hopping patterns is initialized by cell ID, SFN and the parameter given as the time/frequency location and frequency hopping by PBCH. 
Based on the above, we propose following.
Proposal 5: To define Primary narrow band which contains SIB1 and the other SIBs. A cell can have only one primary narrow band. 
Proposal 6: To define Secondary narrow band which does not contain SIB1 and the other SIBs. A cell can have multiple secondary narrow bands.


Conclusion
We discussed PBCH contents and SIB transmission. We propose following.
Proposal 1: 5 bits in current MIB/PBCH is used for TBS, time and frequency position of MTC SIB1.
Proposal 2: Periodicity of MTC-SIB1 transmission is once in every 20, 40 or 80ms. It is in subframe #5 of odd SFN. There is no repetition within the periodicity of MTC-SIB1 transmission.
Proposal 3: MTC-SIB1 frequency hopping takes place between 2 or 4 narrowbands as indicated in MIB/PBCH.
Proposal 4: If neither to support Low-complexity UE nor Coverage enhancement support situation, the value of 0 is used. If either is supported, the value other than 0 is used. More detailed supporting information of low-complexity and coverage enhancement is indicated in MTC-SIB1.
Proposal 5: To define Primary narrow band which contains SIB1 and the other SIBs. A cell can have only one primary narrow band. 
Proposal 6: To define Secondary narrow band which does not contain SIB1 and the other SIBs. A cell can have multiple secondary narrow bands.
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