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1 Introduction
In RAN#78 meeting, NR specification 38.211 v2.0.0 was agreed in [1] and 38.214 v2.0.0 was agreed in [2], while there are some remaining issues in the spec. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we provided our views on some remaining issues of PTRS.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
RB-level offset for PTRS
The RB-level offset was agreed as:
Agreement
PTRS RB-level offset:
 for DL broadcast-type traffic, if PTRS is supported
 for DL and UL UE-specific data
Where  
N_RB is the number of scheduled resource blocks
While the formula for DL PTRS RB-level offset in section 7.4.1.2.2 [1] is not correctly captured, the correction based on the spec can be found in Annex A-1.
PTRS mapping for type B PUSCH
It was agreed that for non-slot scheduling (type B), PTRS is not transmitted for some cases:
Agreement:
· For 2-symbol non-slot scheduling, PTRS is not transmitted/received if the time domain density is smaller than 1 when configured present
· For 4-symbol non-slot scheduling, PTRS is not transmitted/received if the time domain density is equal to ¼ when configured present
While in section 6.2.3 [2], the description is not correct, the correction can be found in Annex A-2.
3 Conclusion
In this contribution, we provided our views on some remaining issues of PTRS, and gave the modification based on current specs.
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Annex
A-1 (36.211 v2.0.0)

[bookmark: _Toc500952738]7.4.1.2.2	Mapping to physical resources
< Unchanged parts are omitted >



For the purpose of PT-RS mapping, the resource blocks allocated for PDSCH transmission are numbered from 0 to  from the lowest scheduled resource block to the highest. The corresponding subcarriers in this set of resource blocks are numbered in increasing order starting from the lowest frequency from 0 to . The subcarriers to which the UE shall assume the PT-RS is mapped are given by




where 

-	
-	 is given by Table 7.4.1.2.2-1 for the DM-RS port associated with the PT-RS port according to clause 5.1.6.2 in [6, TS 38.214].  If the higher-layer parameter DL-PTRS-RE-offset is not configured, the column corresponding to ‘00’ shall be used.

-	 is the C-RNTI associated with the DCI scheduling the transmission

-	 is given by [6, TS38.214].
< Unchanged parts are omitted >


A-2 (36.214 v2.0.0)

[bookmark: _Toc501048225]6.2.3	UE PT-RS transmission procedure
When transform precoding is not enabled and if a UE is configured with the higher layer parameter UL-PTRS-present set to ‘ON’, 
-	if the additional higher layer parameters UL-PTRS-time-density and UL-PTRS-frequency-density are configured, the UE shall assume the PT-RS antenna ports’ presence and pattern are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3-1 and Table 6.2.3-2, 
-	otherwise the UE may assume that PT-RS is not present when scheduled MCS is smaller than 0 or the number of scheduled RBs is smaller than 1, and PT-RS is present with LPTRS = 1 and KPTRS = 2 for all other configurations.
Table 6.2.3-1: Time density of PT-RS as a function of scheduled MCS
	Scheduled MCS
	
Time density()

	IMCS < ptrs-MCS1 
	PT-RS is not present

	
ptrs-MCS1  IMCS < ptrs-MCS2
	4

	
ptrs-MCS2  IMCS < ptrs-MCS3
	2

	
ptrs-MCS3  IMCS < ptrs-MCS4
	1



Table 6.2.3-2: Frequency density of PT-RS as a function of scheduled bandwidth
	Scheduled bandwidth
	
Frequency density ()

	NRB < NRB0
	PT-RS is not present

	
NRB0  NRB <  NRB1
	2

	
 NRB1   NRB 
	4



If the higher-layer parameter UL-PTRS-time-density indicates that the thresholds ptrs-MCSi = ptrs-MCSi+1, then the time density LPTRS of the associated row where both these thresholds appear in Table 6.2.3-1 is disabled. If the higher-layer parameter UL-PTRS-time-density indicates that the thresholds NRB,i = NRB,i+1, then the frequency density KPTRS of the associated row where both these thresholds appear in Table 6.2.3-2 is disabled.
If either of the parameters PT-RS time density (LPT-RS) and PT-RS frequency density (KPT-RS), shown in Table 6.2.2-1 and Table 6.2.3-2, are not configured, the UE shall assume LPT-RS = 1 and/or KPT-RS = 2.  
If either of the parameters PT-RS time density (LPT-RS) and PT-RS frequency density (KPT-RS), shown in Table 6.2.2-1 and Table 6.2.3-2, are configured as ‘PT-RS not present’, the UE shall assume that PT-RS is not present.
If a UE is configured with the higher layer parameters UL-PTRS-present and the number of configured PT-RS ports is 1, the UE is indicated a DM-RS port to be associated with the PT-RS by UL DCI.
When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols with mapping type AB, and if LPT-RS is set to 2 or 4, the UE shall not transmit PT-RS. 
When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols with mapping type AB, and if LPT-RS is set to 4, the UE shall not transmit PT-RS.
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS table 1 and V = 27 for MCS table 2, respectively, the MCS for PTRS time-density determination is obtained from the DCI for the same transport block in the initial transmission, which is smaller than or equal to V. 
< Unchanged parts are omitted >
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