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1. Introduction
In RAN1 #89 meeting [1] and RAN1 AH_NR meeting in Qingdao [2], the following relevant agreements on SS block (SSB) index indication have been made.
	Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity

· Within this 5 ms window, number of possible candidate SS block locations is L

· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are

· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements
Agreement: Equal DMRS density across NR-PBCH with 3 RE/PRB/Symbol
Agreements: 

· Working assumption: 3 bits of SS block index are carried by changing the DMRS sequence within each 5ms period

· It can be further considered to limit the number of bits carried in this way to 2 if carrying 3 bits is shown to cause problems

· FFS: details of scrambling of the PBCH which may or may not carry a part of timing information

· FFS: 5 ms half radio frame interval indication

· Remaining bits of the timing information are carried explicitly in the NR-PBCH payload


In this contribution, we will discuss the timing indication mechanism including indication of SS block index, indication of 5ms half radio frame and indication of radio frame boundary.  
2. Discussion
The timing information includes 10 bits of SFN, 1 bits of half radio frame interval indication, at most 6 bits of SS block time index showed in Fig.1.
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Figure 1 The timing information
It has been agreed that [7 - 10] bits of SFN are indicated for at least 80ms granularity. Similar to LTE, part of SFN bits is indicated implicitly. In order to reduce the decoding complexity with blind decode attempts for NR-PBCH scrambling codes and the number of PBCH payload, 7 bits of SFN are carried in NR-MIB, The bit s2 and s1 are implicitly indicated by different phase of PBCH scrambling code. It has been agreement on that equal DMRS density across NR-PBCH with 3 RE/PRB/Symbol. So the last bit of SFN and the half radio frame can be indicated by different frequency shift for DMRS sequence per PRB per Symbol.  
Proposal 1: The highest 7 bits of SFN are carried in NR-MIB. The 2nd and 3rd least bits of SFN are implicitly indicated by different phase of PBCH scrambling code.
Proposal 2: The last bit of SFN and the half radio frame can be indicated by different frequency shift for DMRS sequence per PRB per Symbol.
The maximum number L of SS blocks in a SS burst set varies among 4, 8 and 64 depending on frequency range. If 64 different DMRS sequences are used for indicating 64 different SS blocks index, it increases the complexity and difficulty of detection. PBCH DMRS carries part of SS blocks timing index can be better. The remaining bits of SS blocks timing index can be indicated by PBCH explicitly.  

Proposal 3: Part of SS blocks timing index is implicated by PBCH DMRS sequence. The remaining bits of SS blocks timing index is indicated by PBCH explicitly.
3. Conclusion

In this contribution, followings are proposed:
Proposal 1: The highest 7 bits of SFN are carried in NR-MIB. The 2nd and 3rd least bits of SFN are implicitly indicated by different phase of PBCH scrambling code.
Proposal 2: the last bit of SFN and the half radio frame can be indicated by different frequency shift for DMRS sequence per PRB per Symbol.
Proposal 3: Part of SS blocks timing index is implicated by PBCH DMRS sequences. The remaining bits of SS blocks timing index is indicated by PBCH explicitly.
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