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1 Introduction
In the contribution, we want to clarify reference point A.
2 Discussion
2.1 Point A parameter in SIB1
RAN1 has reached the following conclusions in RAN1#91 meeting: 
	Working Assumption: For DMRS sequence of PDSCH/PUSCH CP-OFDM:

· for PDSCH carrying RMSI, the DMRS sequence generation 

· uses the lowest PRB of CORESET signaled in the PBCH

· for PDSCH/PUSCH before RRC configuration, and for PDSCH/PUSCH after RRC configuration, the DMRS sequence generation

· uses the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)

· Note: this implements the previous agreement “resource specific w.r.t to a wideband CC from network perspective”.


The above is confirmed and captured in TS38.211 [2] (yellow-highlight):

	7.4.1.1.2
Mapping to physical resources

…

The reference point for 
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 is 

-
for PDSCH transmission carrying RMSI, subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH

-
otherwise, subcarrier 0 in common resource block 0 


It can be seen that except the PDSCH carrying RMSI, all the PDSCH and PUSCH use the Point A as one input to generate the DMRS sequence, including the Msg2 and Msg4. Threfore, in the initial access case, before initiating the RACH procedure, the UE needs to obtain the Point A from the RMSI. Otherwise, the UE can not correctly receive, e.g. the Msg2 and Msg4. However, in current SIB1, there is no related parameter to indicate the Point A location. Two possible methods to indicate the Point A in SIB1:
· Alt1: directly indicate the ARFCN of Point A;
· Alt2: indicate the offset to the SSB;
In RAN1#91 meeting, RAN1 has the following agreements:
	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 Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI
· 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


Alt2 is in line with RAN1’s conclusions. Also, compared to directly indicate the ARFCN value of point A, indicating an offset from the reference location can reduce the overhead from 22 bits (3279165) to 12 bits (2199). Therefore, we propose to adopt the Alt2.
Proposal 1: Add the offset indication parameter to indicate point A in SIB1.
2.2 refFreqCSI-RS in MeasObjectNR
In current RAN2 specification, it is unclear what the refFreqCSI-RS is. In RAN1 LS [7], RAN1 has confirmed that frequency reference for CSI-RS of a cell in MO is the Point A.
	Question 4: Is the NR-ARFCN value indicating the frequency reference for CSI-RS in a MO the same as the NR-ARFCN value indicating point A in the RRC message for reconfiguration with sync?

Answer 4:

· Frequency reference for CSI-RS of a cell in MO is the same as reference point A of that cell (regardless of whether a cell-defining SSB is present in the target cell). 

· Note: Reference point A can be derived with a frequency offset indication from NR-ARFCN of a carrier or GSCN of a cell defining SSB of a carrier. 




The above has been captured in RAN1 latetst specification [8]:
	7.4.1.5
CSI reference signals

7.4.1.5.3
Mapping to physical resources

For each CSI-RS configured, the UE shall assume the sequence 
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when the following conditions are fulfilled:

-
the resource element 
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 is within the resource blocks occupied by the CSI-RS resource for which the UE is configured

The reference point for 
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 is subcarrier 0 in common resource block 0.


Therefore, we propose to add description to clarify that the refFrenqCSI-RS is used to indicate the Point A.
Proposal 2: add description to clarify that the refFrenqCSI-RS is used to indicate the Point A used for mapping of CSI-RS to physical resources.

The corresponding CR is provided in [9].
3 Conclusion

The paper clarifies some RAN1 parameters and we propose:

Proposal 1: Add the offset indication parameter to indicate point A in SIB1.

Proposal 2: add description to clarify that the refFrenqCSI-RS is used to indicate the Point A used for mapping of CSI-RS to physical resources.
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