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1. Introduction
The contribution provides our views on the remaining RMSI issues.
2. [bookmark: _Hlk509928978]RMSI CORESET configurations for 15kHz SSB SCS & 10MHz min channel BW
RAN4 defined two SSB SCS values 15kHz and 30kHz for band n41 which has the minimum channel BW of 10MHz. Furthermore, the sync raster is 1.44MHz when SSB SCS is 30kHz and 3*1.44MHz when SSB SCS is 15kHz (i.e., the down-sampling the sync raster for 30kHz SSB by 3). The RMSI CORESET configurations for supporting SSB SCS 30kHz are provided in Tables 13-3 and 13-4 of TS 38.213. Companies have been discussing the option of adding new tables for combinations of {SSB SCS, RMSI SCS, minimum channel BW} = {15kHz, 15kHz, 10MHz} and {15kHz, 30kHz, 10MHz} for band n41. However, adding new tables could lead to table selection confusion at UE in the overlapping bands e.g., bands n7, n38 and n41.
Some approaches without introducing a new table
· Option 1: reuse configurations in the current table for 15kHz SSB SCS and 5MHz minimum channel BW. 
· Option 2: recommend RAN4 to change the sync raster down-sampling rate from 3 to 1 when SSB SCS is 15kHz for band 41 so that the current table for 15kHz SSB SCS and 5MHz minimum channel BW can be reused. 
Option 1 still allows at least one valid sync raster that SSB can be transmitted within 10MHz channel BW. The configurations in the current table for 15kHz SSB SCS and 5MHz minimum channel BW should work with this valid sync raster. Option 2 shall provide greater flexibility in placing SSB transmission while increasing the number of sync rasters for UE to search by 3 times. 
Proposal 1: Reuse the RMSI COSESET configuration tables designed for 15kHz SSB and 5MHz min channel BW for 15kHz SSB in band n41.
As discussed previously, it is possible that for overlapping frequency bands with different minimum channel BW (e.g., bands n38 and n41), the sync rasters might be overlapped or the minimum distance between sync rasters may be not sufficiently large. Hence it might confuse UE which table is the right one to be used (table associated with 5MHz minimum channel BW or table associated with 10MHz minimum channel BW). A blind usage of configuration would cause a long latency in acquiring RMSI.
Proposal 2: UE is not expected to perform blind usage of the RMSI CORESET configuration table if a new table is introduced.
3. Max TB size of RMSI/OSI
In the following table, we provide an approximate TBS estimation of PDSCH for SSB/RMSI CORSET multiplexing patterns. It can be observed that the patterns 2/3 have very limited PDSCH capacity if PDSCH transmission is confined within associated SSB symbols. Based on RAN2 LS [1], the estimated maximum TB size is 1700 bits for RMSI, which may be achievable via multiple transmissions. Furthermore, this maximum TB size estimate should be generalized to OSI as well.
[bookmark: _Hlk510687422]Proposal 3: The maximum TB size for PDSCH containing RMSI/OSI is 1700 bits.
[image: cid:image004.png@01D3CC47.0C07D2E0]
4. TBS determination for RMSI/OSI
To improve coverage in reception of RMSI PDSCH, repetition of RMSI PDSCH within the same slot is a potential solution. Another approach is to signal the TBS size, and current rate-matching procedure will repeat the coded bits across the scheduled resources. Our proposal to achieve this is via signalling a scaling factor to be applied to the  in the TBS determination step. The reserved fields in DCI scrambled via SI-RNTI can be utilized to signal this scaling factor. 
Proposal 4: For a PDSCH scheduled by a DCI whose CRC is scrambled by SI-RNTI, a scaling factor can be applied in the calculation of  used in TBS determination. The scaling factor can be signalled by some reserved fields in DCI. Recommended scaling factors to be signalled are {1, 1/2, 1/4, 1/8, 1/16} 
5. Collision handling in {SSB SCS, PDCCH SCS} = {240, 120} kHz Pattern 2
In the last meeting the following proposals were discussed for RMSI CORESET mapping for the 240Khz SSB with 120Khz PDCCH numerology.
	Proposals:
· For {SSB SCS, PDCCH SCS} = {240, 120} kHz for Pattern 2, down-select:
Option 1: Remove the configurations with [image: ]=2 in Table 13-10 for Pattern 2
· Option 2:  Modify Table 13-14 to add the support [image: ]=2 as follows
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Figure 4‑1 Multiplexing of SSBs to same CORESET

Option 2 for 2-symbol CORESET (illustrated in Figure 4-1) allows 2 SSBs to be mapped into the same CORESET i.e., the RMSI PDCCH corresponding to each SSB is transmitted in the same CORESET. If the UE can receive the two SSBs using the same Rx spatial filter, then the UE has more than one decoding opportunity to receive the RMSI PDCCH. When the spatial Rx filters used to receive the SSBs are not necessarily the same, robustness might be improved since there is still a possibility that a PDCCH could be received using a mismatched spatial Rx filter. 
Apart from RMSI PDCCH reception robustness, it would be beneficial to improve robustness of RMSI PDSCH performance also. Similar to RMSI PDCCH, the UE can be provided two opportunities for the reception of RMSI PDSCH as shown in the figure below. An UE may prioritize to receive one of the PDSCH or both of them using its optimized spatial filter for each PDSCH. Even though a natural mapping of PDSCH for Pattern 2 is as shown in Option (B) of the Figure 4-2, Option (A) is still a valid mapping. 
 


Figure 4‑2: Potential PDSCH mapping for RMSI PDCCH
In the case of Option (A) the UE does not know the QCL assumption for PDSCH as it is not explicitly signalled in the PDCCH. For the case where only one SSB is mapped to one CORESET, this ambiguity does not arise, however for this particular multiplexing of multiple SSBs to a CORESET, the QCL information of PDCCH and PDSCH is lost. Hence UE assumption and procedure are not clear. We can solve this problem by using a simple rule, that the PDSCH are mapped in time/frequency in increasing order of SSB index, whenever multiple PDCCH associated with different SSBs are mapped to the same CORESET.
Hence, our preference is when multiple RMSI PDSCH are scheduled via RMSI PDCCH in the same CORESET, the RMSI PDSCH shall not occur in the same slot. In this manner, the UE may try decoding each RMSI PDSCH in a separate slot providing robustness gain with at a lower complexity. Notice this simple rule will be beneficial for the case of Multiplexing Pattern 1 also, when multiple SSBs are mapped to the same CORESET.
Proposal 5: Option 2 could be supported with an additional rule that when multiple PDCCH candidates associated with different SSBs are transmitted in the type0-PDCCH common search space of the same CORESET in a slot, the PDSCH transmission occasion associated with each SSB index is in ascending order of the SSB index. 
6. Conclusions
In this contribution, the following proposals have been made:
Proposal 1: Reuse the RMSI COSESET configuration tables designed for 15kHz SSB and 5MHz min channel BW for 15kHz SSB in band n41.
Proposal 2: UE is not expected to perform blind usage of the RMSI CORESET configuration table if a new table is introduced.
Proposal 3: The maximum TB size for PDSCH containing RMSI/OSI is 1700 bits.
Proposal 4: For a PDSCH scheduled by a DCI whose CRC is scrambled by SI-RNTI, a scaling factor can be applied in the calculation of  used in TBS determination. The scaling factor can be signalled by some reserved fields in DCI. Recommended scaling factors to be signalled are {1, 1/2, 1/4, 1/8, 1/16} 
Proposal 5: Option 2 could be supported with an additional rule that when multiple PDCCH candidates associated with different SSBs are transmitted in the type0-PDCCH common search space of the same CORESET in a slot, the PDSCH transmission occasion associated with each SSB index is in ascending order of the SSB index. 
7. Reference
[1] [bookmark: _Ref510689679]R2-1804098, “Response LS on Maximum TBS for PDSCH containing RMSI/OSI/Paging”
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