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1   Introduction
RAN1 has made the following agreement on minimum system information transmission in RAN1#87 and sent LS to RAN2[1]:
· RAN1 has agreed to include the following information in the NR-PBCH:

· (Part of) SFN: [7 - 10] bits

· Information for remaining minimum system information scheduling: [x] bits

· Bits reserved for future use: [x] bits

· CRC: [16+y] bits

· Additionally, RAN1 is discussing whether the following L1 related information needs to be included: 

· Information regarding bandwidth part: [x] bits

· Information for quick identification that there is no corresponding RMSI to the PBCH: [0-1] bits

· SS burst set periodicity: [0-3] bits

· Information on actual transmitted SS block(s): [0-x] bits

· Information on tracking RS: [x] bits

· Timing information within radio frame: [0 - 7] bits

Meanwhile, RAN1 also ask RAN2 to consider the necessity including the following higher layer information in the NR-PBCH in the LS [1]:
· Hyper-SFN

· Information for quick identification that UE cannot camp on the cell

· Area ID

· Value tag

· Cell ID extension

This contribution provides discussion on the contents of PBCH in NR.
2   Discussion
Based on RAN1 LS, the contents and payload size of NR-PBCH are summarized in Table 1. And the size of each IE in the Table 1 is very preliminary, but the overall payload size (including CRC) will be larger than 40bits, without calculating the TBD size of the IEs. And for the payload carried by the NR-PBCH, RAN1 has agreed to target the payload size to be no larger than 72 bits and no less than 40 bits including the CRC.  Therefore, the limitation need to be taken into account when make decision on the position of the above parameters which are inquired to RAN2, in the MIB or other minimum SI.
Table 1: Parameter and size of NR-PBCH
	Parameter 
	Comment
	Need for NR

	Duration
	PHICH-structure


	NO NEED

	Resource
	PHICH-structure


	NO NEED

	SFN
	7…10
	YES

	
Information on actual transmitted SS block(s)
	0…x
	New

	RMSI scheduling information
	FFS
	New

	[Information regarding bandwidth part]
	FFS
	New

	Information for quick identification that there is no corresponding RMSI to the PBCH
	1
	New

	[Information for quick identification that UE can not camp on the cell]
	FFS
	New

	SS burst set periodicity
	0…3
	New

	Timing information within radio frame
	0…7
	New

	Information on tracking RS
	x
	New

	·    Reserved bits
	>=10
	Update

	CRC bits
	19
	Update (Not in the content of MIB)

	Total
	40+[10]+[x]
	Total


In legacy LTE, since the length of SFN is 10-bit SFN, the DRX cycle is limited up to 210. When eDRX is introduced in Rel-13, to further reduce the UE power saving for NB-IoT and eMTC, I-DRX length in LTE is extended to 10-bit H-SFN. However, the NB-IoT and eMTC feature are not in the scope of Rel-15 NR.  Hence, there is no need to signal the H-SFN in MIB, we prefer to reserve the space for the future version.

Proposal 1: Since the NB-IoT and eMTC feature are not within the scope of Rel-15 NR, there is no need to signal the H-SFN in MIB. And it is preferred to reserve the space for the future release.

· Information for quick identification that UE cannot camp on the cell

For the information for quick identification that UE cannot camp on the cell, it is equivalent to the information of cellBarred indicated in SIB1 in LTE, which only costs one bit. 
Proposal 2: It is proposed to signal the information for quick identification that UE cannot camp on the cell in the MIB. 
· Cell ID extension
In LTE, there are 504 unique cell IDs, which are used to distinguish different Cells. Although the coverage of cells in high frequency may be smaller than the cells in low frequency which may causing the cell number increasing,  RAN1 working assumption has NR cell ID carried by NR PSS and NR SSS with 1008 cell IDs , the double extension of current cell number is enough to avoid PCI confusion with appropriate cell deployment.  Under this working assumption, it seems the PCI confusion is a kind of rare case. As the period of MIB now is 80ms in NR, which is double period of that in LTE, there is no obvious gain for a UE to read the indication of cell id extension in MIB with additional 6bits overhead transmitted in PBCH over the existing scheme to read SIB1 and acquire global Cell ID. Moreover, considering some hyper cell scenarios, one NR cell can be associated with only one unique cell ID with multiple CSI-RS configurations. In this case, the amount of cell ID required by NR could be even fewer than in LTE. Hence, it is proposed: 
Proposal 3: It is proposed that cell ID extension is not needed in MIB. 
· Area ID and Value tag 

For Area ID and Value tag, there will be at least a value tag and area ID, as agreed in RAN2#98. The area ID had been agreed in RAN2 as a kind of index/identifier to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). And this index/identifier and associated system information can be applicable in more than one cell. This means SI valid in one cell may be valid also in other cells. Although whether the Area ID and Value tag is separately signalled or as a single identifier is still FFS, it is obviously that these two IEs should be put in a same position. Although the detail of the format and length of two IEs are FFS, according to the discussion on Area ID, the length of the ID may be more than 10 bit to unambiguously identify a specific area within a scope, e.g. a PLMN. For reference, systemInfoValueTag is occupied 32bit in LTE. Therefore, Area ID and Value tag are not suitable to be signalled in PBCH, which are possible to spend relative long size.
Proposal 4: It is proposed to include Area ID and Value tag in SIB1, not in MIB. 
And we provide a corresponding draft response LS to RAN1 as well in [2].
3   Conclusion
Proposal 1: Since the NB-IoT and eMTC feature are not within the scope of Rel-15 NR, there is no need to signal the H-SFN in MIB. And it is preferred to reserve the space for the future release.

Proposal 2: It is proposed to signal the information for quick identification that UE cannot camp on the cell in the MIB. 
Proposal 3: It is proposed that cell ID extension is not needed in MIB. 
Proposal 4: It is proposed to include Area ID and Value tag in SIB1, not in MIB. 
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