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Introduction
The following agreement on NR-PBCH payload was made in RAN1 NR Ad-Hoc#2 [1]:
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 discuss SS block mapping and index indication approach. 

  
Discussion
From versatility and flexibility point of view, it is desirable that gNB is able to configure its TRPs to schedule SSBs in any possible position within an 5ms interval of SS burst set period. In order to enable this, the 5ms interval can be divided into 1ms intervals each of which consists of 2n slots, where n is a non-negative integer and depends on the configured subcarrier spacing. 

As discussed in a companion contribution [2], 4-bits in NR-PBCH may be used to explicitly indicate the slot number in an interval of 1ms that an SSB is transmitted and received. According to the working assumption in RAN1 NR Ad-Hoc#2 [1], 3 bits of SS block index are carried by changing the DMRS sequence within each 5ms. The 3 bits indicating the 1ms window that a SSB belong to may be represented implicitly through PBCH DMRS sequence designs, i.e. there may be 5 differentiable DMRS sequences where each is allocated for use in a 1ms window. Five differentiable DMRS sequences could be generated by slicing one long sequence generated, for example, similar to LTE CRS signals. As shown in the Figure 1, five sequences generated this way have good auto and cross-correlation properties that may allow for the correct detection of 1ms window within 5ms window of SS burst set period.  

Observation 1: The combination of implicit indication of 1ms interval and explicit indication of slot index carrying SSB will enable TRPs to map SSB in any available candidate position in either consecutive or/and discrete manner which further enable two or more TRPs to coordinate interference management in transmitting SS burst set at SSB level.
Proposal 1: 7 bits required to indicate the SS block index can be hybrid having 4 bits for explicit indication and 3 bits for implicit indication;
· 4-bits  in NR-PBCH may be used explicitly indicate the slot number [1, 2, … 16] in an interval of 1ms;
· Use five differentiable DMRS sequences (3bits) to implicitly indicate the 1ms interval within 5ms window of SS burst set period.  
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[bookmark: _Ref488767140]Figure 1 Cross-correlation of five DMRS sequences obtained by slicing a long sequence.


Conclusion
In summary, we observe and propose:
Observation 1: The combination of implicit indication of 1ms interval and explicit indication of slot index carrying SSB will enable TRPs to map SSB in any available candidate position in either consecutive or/and discrete manner which further enable two or more TRPs to coordinate interference management in transmitting SS burst set at SSB level.
Proposal 1: 7 bits required to indicate the SS block index can be hybrid having 4 bits for explicit indication and 3 bits for implicit indication;
· 4-bits  in NR-PBCH may be used explicitly indicate the slot number [1, 2, … 16] in an interval of 1ms;
· Use five differentiable DMRS sequences (3bits) to implicitly indicate the 1ms interval within 5ms window of SS burst set period.  
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