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Introduction
The OFDM signal generation has been discussed over a few meetings. However, there is still some remaining problems based on CR [1] provided after RAN1 AH 1701.

Problem formulation
In the OFDM signal generation,  is defined within the resource grid, starting from , which is the subcarrier corresponding to the lowest subcarrier of a resource grid.


However, in most clauses of TS 38.211, description of frequency reference location of , i.e.,  is quite diversified.
· For DMRS of PDSCH
	
The reference point for  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 



· For DMRS of PDCCH
	
The reference point for  is 
-	subcarrier 0 of the lowest-numbered common resource block in the CORESET if the CORESET is configured by the PBCH or RMSI,
-	subcarrier 0 in common resource block 0 otherwise



· For CSI-RS
	
The reference point for  is subcarrier 0 in common resource block 0.



· For DMRS of CP-OFDM based PUSCH
	
The reference point for  is subcarrier 0 in common resource block 0 



· For DMRS of DFT-s-OFDM based PUSCH
	
The reference point for  is subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation



· For DMRS of PUCCH
	For PUCCH format 1, unclear

For PUCCH format 2,  is defined relative to subcarrier 0 of common resource block 0

For PUCCH format 3 and 4,  is defined relative to subcarrier 0 of the lowest-numbered resource block assigned for PUCCH transmission



· For SRS
	
The frequency-domain starting position  is defined by


where 



The frequency domain shift value  adjusts the SRS allocation to align with the common resource block grid in multiples of four and is contained in the higher layer parameter SRS-FreqDomainPosition.



Discussion
[bookmark: _GoBack]Clearly, for the majority cases  is defined with the reference being the subcarrier 0 of CRB 0 in RS generation, while for some other cases, to show that RS sequence generation is within the allocated RB, a localized indexing is used.
For both scenarios, the reference of  is different from what is intended in the OFDM signal generation, which is localized within the resource grid. Considering that the misalignment of description may not be easily fixed, we propose to explicitly indicate in the clause 5.3.1 of TS 38.211 that the reference point for  is subcarrier 0 of the lowest-numbered resource block in the resource grid.
Proposal: Capture the following sentence in the clause 5.3.1 of TS 38.211:
· 

The reference point for  in  is subcarrier 0 of the lowest-numbered resource block in the resource grid.

Text Proposal for 38.211

/************************ Start of Text Proposal **************************/
5.3.1	OFDM baseband signal generation for all channels except PRACH




The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by

	

where  is the time within the subframe, 






 is given by clause 4.2, and  is the subcarrier spacing configuration. The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by




The reference point for  in  is subcarrier 0 of the lowest-numbered resource block in the resource grid.



The value of  is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than .
/************************ Unchanged parts omitted**************************/

/************************ End of Text Proposal **************************/
Conclusion
In this contribution, we have posed the problem of the current multi-reference-point description regarding the OFDM signal generation. The solutions and the corresponding text proposal are also provided.
Proposal: Capture the following sentence in the clause 5.3.1 of TS 38.211:
· 

The reference point for  in  is subcarrier 0 of the lowest-numbered resource block in the resource grid.

[bookmark: _Ref494215420]Reference
[1] [bookmark: _Ref502921460]3GPP R1-1801291, “draftCR to 38.211 capturing the Jan18 ad-hoc meeting agreements”, Ericsson,  RAN1 AH 1801, Vancouver, Canada, Jan. 2018.
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