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Background
The following agreement and conclusion were achieved at RAN1 96bis meeting [1].
	Agreement:
Only coreset #0 lengths of 1 and 2 symbols are supported for NR-U

Agreement:
Select one of the following options in RAN1 #97:
· Alt 1: Legacy SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 at least for the first SSB in a slot
· Support Type0-PDCCH in symbol (#6, #7) for length-2 coreset 0 and symbol #6 or symbol #7 for length-1 coreset 0 for the second SSB in a slot
· FFS: configurable between symbols #6 and #7 for the length-1 coreset 0 for the second SSB in a slot
· Alt2: New SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot
· Support Type0-PDCCH in symbol (#7, #8) for length-2 coreset 0 and symbol (#7) for length-1 coreset 0 for the second SSB in a slot
· Alt 3: Legacy SSB positions in a slot
· Support Type0-PDCCH in symbol (#0, #1) for length-2 coreset 0 and symbol (#0) for length-1 coreset 0 for the first SSB in a slot
· Support Type0-PDCCH in symbol (#7) for coreset 0 for the second SSB in a slot




DRS composition
Based on the assumption that two SS/PBCH blocks are transmitted in a slot (i.e. more than 4 Tx beams for SS/PBCH blocks), the following discussion points were discussed.
· Coverage for a PDSCH for RMSI (we call SIB1 PDSCH in this contribution)
· Coverage for a PDCCH scheduling the PDSCH
· Half slot level implementation 
SS/PBCH blocks including SIB1 PDSCH is a cell defining SS/PBCH block. UE needs to decode PBCH in one SS/PBCH block within the SS/PBCH blocks to camp on a cell. Thus, it’s better to set a lower spectral efficiency (or coding rate) for SIB1 PDSCH to get a larger cell. Considering the scenario with two SS/PBCH blocks in a slot as in Figure 1(a), there should be two SIB1 PDSCHs intended for each beam. Assuming one symbol CORESET at symbol#0 and symbol#7, SIB1 PDSCH can use 6 OFDM symbols for each SS/PBCH blocks (PDSCH A and PDSCH B). MCS 13 (16QAM with spectral efficiency = 1.9141) can take 3240 bits for TBS (> 2976 bits = max. TBS supported for SIB1) where the actual spectral efficiency ≅ 1.7714. The actual spectral efficiency doesn’t reduce when the SS/PBCH block in the latter half of the slot (SS/PBCH block B) moves back with 1 symbol. 
If the SIB1 coverage is concerned and the SIB1 includes approximately 2976 bits, PDCCH with AL2 or AL4 should be sufficient for scheduling SIB1 PDSCH. This is because spectral efficiency for PDCCH with AL4 is approximately 0.1365 much lower than the one for the SIB1 PDSCH. At least AL16 is not necessary for this case. If AL16 is not necessary, then CORESET with 2 symbols is not necessary for 30 kHz SCS.
If the TBS for SIB1 is much less than 2976 bits (e.g., several hundreds), lower MCS than MCS13 can be used for the SIB1 PDSCH, and in this case CORESET with 2 symbols can be used (e.g., for scheduling OSI, paging than RMSI). Thus, we propose,
Proposal 1: SS/PBCH block position is at legacy position.
Proposal 2: SIB1 PDSCH transmission supports (S, L) = (1, 6) with Type A, and (S, L) = (8, 6) with Type B.


Figure 1: DRS composition example
To increase number of REs for SIB1 PDSCH, utilizing the REs in the same frequency with SS/PBCH blocks can be considered. However, it is not supported that the PDSCH DMRS cannot collide with the SS/PBCH blocks. Thus, time domain assignment for the PDSCH DMRS needs to be reconsidered. For example, in Figure 1, DMRS for the PDSCH A is mapped to OFDM symbol#2 or #3 depending on the configuration, and DMRS for the PDSCH B is mapped at least to symbol#8, each of which collides with the corresponding to the SS/PBCH block in time domain. Considering the specification impact, it shouldn’t be further considered.
Proposal 3: When SIB1 PDSCH is FDMed with SS/PBCH block in a slot, the SIB1 PDSCH is not mapped to the SS/PBCH block frequency resource.
UE can soft combine multiple SIB1 PDSCH transmission within 160 ms (i.e. SIB1 TTI). If SIB1 transmission periodicity is 20 ms or 40 ms, UE can soft combine 8 or 4 PDSCHs to decode SIB1 to improve success probability for SIB1 decoding.
Observation: Coverage for SIB1 can be improved by UE soft combining of SIB1 PDSCH transmission within the SIB1 TTI.
NR already supports search space mapping across half slot boundary. Based on the discussion, our preference is Alt.1.
Proposal 4: Take Alt.1 for NR Rel-16.
Conclusion
In this contribution, we have the following observation.
[bookmark: _GoBack]Observation: Coverage for SIB1 can be improved by UE soft combining of SIB1 PDSCH transmission within the SIB1 TTI.
In this contribution, we have the following proposals.
Proposal 1: SS/PBCH block position is at legacy position.
Proposal 2: SIB1 PDSCH transmission supports (S, L) = (1, 6) with Type A, and (S, L) = (8, 6) with Type B.
Proposal 3: When SIB1 PDSCH is FDMed with SS/PBCH block in a slot, the SIB1 PDSCH is not mapped to the SS/PBCH block frequency resource.
Proposal 4: Take Alt.1 for NR Rel-16.
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