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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]The following agreements were reached in RAN1#91 ‎[1]:
Agreements: 
· A UE is RRC signaled with the following for common PRB indexing
· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)
· For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved
· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved
· For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved
· For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved
· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· Common PRB with index 0 for all SCSs contains point A
· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS
· The offset is indicated in the unit of PRB based on the given SCS
· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211
· Channel BW of the carrier configured to the UE
· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth
· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved
· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerlogy.  Send LS to RAN4 – Zhenfei (Huawei) R1-1721578
· The LS in R1-1721578 is approved by removing the paragraph (including the figure) after the agreements. Final LS in R1-1721669
· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI
· [bookmark: _GoBack]For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum
· The range of offset values is 0~(275*8-1), which requires 12 bits

In section 7.4.3.1 of 38.211 the indication of the offset from SS/PBCH to the common RB grid is described as follows:
	[bookmark: _Toc500952759]7.4.3.1	Time-frequency structure of an SS/PBCH block
In the time domain, an SS/PBCH block consists of 4 OFDM symbols, numbered in increasing order from 0 to 3 within the SS/PBCH block, where PSS, SSS, and PBCH with associated DM-RS are mapped to symbols as given by Table 7.4.3.1-1. 










In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block. The quantities  and  represent the frequency and time indices, respectively, within one SS/PBCH block. The UE may assume that the complex-valued symbols corresponding to resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero.  The quantity  in Table 7.4.3.1-1 is given by . The quantity  is the subcarrier offset from subcarrier 0 in common resource block  to subcarrier 0 of the SS/PBCH block, where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB and where the 4 least significant bits of  are given by the higher-layer parameter ssb-subcarrierOffset and for SS/PBCH block type A the most significant bits of  are given by  in the PBCH payload as defined in subclause 7.1.1 of [4, TS 38.212].
[bookmark: _Hlk508608444][bookmark: _Hlk508608015]The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common resource block partially or fully overlapping with an SS/PBCH block and not used for SS/PBCH transmission are set set to zero in the OFDM symbols where SS/PBCH block is transmitted. 
[bookmark: _Hlk504054281]For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,




-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing, and




-	for SS/PBCH block type B,  and  with the quantity expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and  is expressed in terms of 60 kHz subcarrier spacing.



In this contribution, we discuss the indication of RMSI RB grid in SS/PBCH.
[bookmark: _Ref509826903]RMSI RB grid
 In meeting RAN1#91, it was agreed to increase the number of bits for  from 4 to 5 to enable indication RMSI RB grid for the case that SS/PBCH has 15KHz SCS and RMSI has 30KHz SCS. However, the current RAN1 specification does not fully capture the agreements, because section 7.4.3.1 of TS38.211 still has ambiguity in indication of RMSI RB grid when (SS/PBCH SCS, RMSI SCS) is (15KHz, 30KHz). In particular, the latest TS38.211 specifies that
	


The quantity  is the subcarrier offset from subcarrier 0 in common resource block  to subcarrier 0 of the SS/PBCH block, where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB


and furthermore, it specifies that
	



-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing,



Therefore, according to the latest TS38.211,  indicates the subcarrier offset from subcarrier 0 in a common resource block of 15KHz (i.e. ) to subcarrier 0 of the SS/PBCH block. However, this cannot fully characterize the location of subcarrier 0 a common resource block of 30KHz. In specific, after decoding PBCH, UE still has ambiguity between the following two cases regarding the RB grid of 30 KHz (RMSI numerology) as illustrated in Figure 1:
Case 1: The center of subcarrier 0 of common resource block  coincides with center of subcarrier 0 of a common resource block of 30 KHz.
Case 2: The center of subcarrier 0 of common resource block  coincides with center of subcarrier 6 of a common resource block of 30 KHz.
[image: ]
[image: ]
[bookmark: _Ref509912916]Figure 1. Ambiguity of RMSI RB grid when (SS/PBCH SCS, RMSI SCS) is (15 KHz, 30 KHz).

It should be noted that both case 1 and case 2 are valid from UE’s perspective, because:
· Both cases satisfy the nested RB grid of mixed numerologies;
· Having 5 bits (instead of 4 bits) in  cannot distinguish between the two cases, because for any of the two cases 5 bits are still needed in ;
· UE at this stage is not aware of the location of Point A, since Point A is signalled in RMSI.
Therefore, a clarification is needed in TS38.211 to clarify which of the two cases above is supported. Here, we propose to support case 1 which is cleaner and is more aligned with the intention of the RAN1 agreements. The corresponding TP is as follows:
Proposal 1: Text proposal to TS 38.211 section 7.4.3.1:
For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,




-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing, and




-	for SS/PBCH block type B,  and  with the quantity expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and  is expressed in terms of 60 kHz subcarrier spacing.

-	the center of subcarrier 0 of common resource block coincides with the center of subcarrier 0 of a common resource block of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon.
Conclusion
Proposal 1: Text proposal to TS 38.211 section 7.4.3.1:
For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,




-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing, and




-	for SS/PBCH block type B,  and  with the quantity expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and  is expressed in terms of 60 kHz subcarrier spacing.

-	the center of subcarrier 0 of common resource block coincides with the center of subcarrier 0 of a common resource block of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon.
References
[bookmark: _Ref505592184]Chairman notes RAN1#91
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