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Introduction
The following agreement was made in RAN1#90[1] in relation to part of SFN and half-radio frame timing indication. Agreements:
· 1st scrambling, initialization based on Cell ID and a part of SFN, is applied to PBCH payload excluding SS block index, half radio frame (if present) and the part of SFN prior to CRC attachment and encoding process
· The part of SFN is one the following, (to be  selected by NR AH3)
· 3 LSB bits of SFN
· 2nd and 3rd LSB bits of SFN
· FFS: half radio frame index as part of the initialization of the 1st scrambling
· FFS: whether or not half radio frame index is a part of PBCH payload
· FFS: whether or not 2nd scrambling, initialization based on cell ID only, is applied to encoded PBCH bits in a SS block









In this contribution, we discuss options for SFN indication and half-radio timing.  
  
Discussion
It has been agreed in RAN1#89 that NR-PBCH include part of SFN having [7-10] bits for at least 80ms granularity indication [2]. Further, RAN2 assumes that the SFN that can be derived from the PBCH (including explicit and implicit bits) would be same as in LTE [3]. If only two bits are signaled, i.e.  2nd  and 3rd  LSB bits of SFN by means of PBCH payload scrambling, then timing indication granularity will be limited to 20ms. In order to identify the radio frame, 1st LSB will have to be included in the PBCH payload. This increases PBCH payload without clear benefits. Similar to LTE, 7-bits should be sufficient for explicitly indicating part of SFN at 80ms granularity, i.e. PBCH TTI. In this case, radio frame level timing within 80ms can be indicated using 3 LSB bits of SFN by other means such as PBCH scrambling. 
Proposal 1: The part of SFN is 3 LSB bits of SFN. 
Technically there is a need for differentiating whether the detected SS block within a SS burst set is mapped to the first half or the second half of a radio frame only for the SS burst set periodicity of 5ms. For other burst set periodicities, location of a 5ms SS window could be fixed in a radio frame to either first or second half of radio frame. However, flexible mapping of 5ms SS window into either the first or second half of radio frame provide additional benefits of offsetting SS burst sets among TRPs to avoid interference. Therefore, indication of half-frame radio timing is useful and can be done in at least two different ways: As part of PBCH payload or Not as part of PBCH payload. In addition to increasing the PBCH payload size, indication of half-frame radio timing as part of PBCH payload may restrict soft combining to within SS burst set when the burst set periodicity is 5ms. Therefore, it is preferable not to indicate half-radio level granularity as part of PBCH payload. 
Proposal 2: Not to indicate half-radio index as part of PBCH payload.
There could be number of options for indicating half-radio timing outside of PBCH payloads. The options for indicating half-radio frame index include:
· Option 1: As part of the initialization of the 1st scrambling.
· Option 2: PBCH-DMRS (sequence, RE position, mapping rule).
· Option 3: Different phase shifting PBCH/PBCH DMRS in different half-radio frame.
· Option 4: Different SSB mapping format in different half-radio frame.
· Option 5: Variation of SSS sequence in different half-radio frame similar to LTE.
 Proposal 3: Further consider above options for half-radio frame indication.

Conclusion
In summary, we discussed options for SFN indication and half-radio timing propose the following:
 Proposal 1: The part of SFN is 3 LSB bits of SFN. 
Proposal 2: Not to indicate half-radio index as part of PBCH payload.
Proposal 3: Further consider above options for half-radio frame indication.
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