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1. Overall Description:

RAN1 thanks RAN4 for providing the reply LS in [1] with answers to RAN1’s questions. RAN1 has discussed the questions from RAN4 and would like to provide the following responses:

RAN4’s question #1: For 3 MHz channel bandwidth, it was observed that the choice of the PBCH puncturing will impact the choice of finer synchronization raster. Therefore, RAN4 would like to ask RAN1 how PBCH within SSB will be punctured? 

RAN1’s reply #1: At RAN1#112, RAN1 reached the following Working Assumption, that was later confirmed to be an agreement at RAN1#113:

	For transmission bandwidth[s] of <5MHz, for PBCH, in the case[s] that available PRBs for PBCH transmission is less than 20PRB, 
· PBCH based on RB-level puncturing (i.e., PBCH encoding is based on 20PRB. The encoded bits and DMRS are mapped to 20PRBs based on legacy SSB structure, and those PRBs that fall outside of available PRBs for PBCH transmission are punctured)
· Note: No other optimization is needed



 








RAN4’s question #2: Finally, RAN4 would like to ask RAN1 what is the number of RBs in the SSB with punctured PBCH.

RAN1’s reply #2: At RAN#99, as indicated in [2], it was agreed that:

	· For the 3MHz channel bandwidth in band n100 (max channel utilization 15 PRBs as already agreed in RAN1/RAN4), PBCH transmission bandwidth is 12 PRBs
· RAN1 is requested to consider whether the above also applies for other bands with 3MHz channel bandwidth, or whether the PBCH transmission bandwidth is 15 PRBs for such bands.




Furthermore, at RAN1#113 it was agreed that the number of RBs in the SSB with punctured PBCH is 12 PRBs for 3 MHz channel bandwidth in all bands, and the four upper and lower PRBs of the 20-PRB PBCH are punctured. 

	Agreement
If working assumption made in RAN1#112 is confirmed, 
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are punctured, otherwise,
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are not used.


Agreement
· For 3MHz channel bandwidth in all bands (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· For CORESET#0 transmission bandwidth, both 12 PRBs and 15 PRBs are supported 
· In Case of 12 PRBs, the legacy interleaved (R=2) CORESET CCE-to-REG mapping is used with 𝑁RB CORESET = 12, i.e., 12PRBs are indicated without puncturing.
· In Case of 15 PRBs, the 𝑁RB CORESET = 24 CORESET#0 is punctured
· Both interleaved (legacy interleaver size of R=2) and non-interleaved mapping are supported,
· Some entries in the table are related with interleaved mapping and some are non-interleaved mapping.
· A single table of up to 16 entries to accommodate both cases
· Maximum number of CORESET#0 symbols is 3. Minimum number of CORESET#0 symbols is 2. 
· SSB and CORESET#0 multiplexing pattern 1 is used
· REG bundle size = 6












2. Actions:
To RAN4 group.
ACTION: 	RAN1 respectfully requests RAN4 to take the provided information into account.

3. Dates of the next TSG-RAN WG1 meetings:
TSG-RAN1 Meeting#114		 21st – 25th May 2023		Toulouse, France



References:
[1] R1-2302269, “Reply LS on NR support for dedicated spectrum less than 5 MHz for FR1”, RAN4
[2] RP-230780, “Response to LS from RAN1 on transmission bandwidths for NR on dedicated spectrum less than 5 MHz”, RAN

