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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 AH#1801, the issues related to PTRS power boosting is discussed, and the agreement is as following:
Agreement
Agree to the following text proposal for section 6.2.3 in TS38.214. The text proposal to update for the non-coherent case, partial coherent case, non-codebook case if needed.

For PT-RS, the transmit power of PTRS is derived from , which is the power ratio between power of PUSCH and power of PTRS per port.

For codebook based coherent uplink transmission, when the UE is scheduled with one PTRS port in uplink and the number of scheduled layers is ,
· 
If the UE is configured with higher layer parameter UL-PTRS-power, the PUSCH to PT-RS power ratio per layer per RE  is given by

 [dB]

Where  is shown in the Table 6.2.3-5 according to the higher layer parameter UL-PTRS-power.
· The UE shall assume UL-PTRS-power is set to state “00” in Table 6.2.3-5 if not configured.
· 
Table 6.2.3-5: Factor related to PUSCH to PTRS power ratio per layer per RE () 
	
UL-PTRS-power / 
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

	00
	0
	3
	4.77
	6

	01
	reserved

	10
	reserved

	11
	reserved



It seems that the power boosting ratio for codebook based coherent uplink transmission has been decided, however, for partial-coherent and non-coherent case, it is NOT decided yet.
There is also a conclusion regarding the PTRS time domain density with UCI only PUSCH transmission:
Conclusion
Make decision on the following issue in RAN1#92:
For UCI on PUSCH without UL-SCH, the PT-RS time domain density for CP-OFDM

In this contribution, we discuss these two remaining issues.
2 Discussion
2.1 PTRS power boosting
For DL DFT based codebook and UL full coherent codebook, a layer can map its information to all the antenna ports (all elements in a column percoder with non-zero values). However, for UL partial/non-coherent codebook, a layer can only map its information to a subset of the antenna ports which are coherent. For example, with precoder [1 0 1 0]T , the corresponding layer will map its information to antenna port 0 and 1, and antenna port 2 and 3 will be left blank for this layer. 
As an antenna port corresponds to a set of antenna elements, with current hardware design, it is too expensive to redistribute power between different set of antenna elements. As a result, uplink transmission is based on per antenna port power restriction. 
If an antenna port does not transmit with its maximum power, and there are multiple layers sharing a same PTRS port, and all the multiple layers are mapping information to the antenna port, then the PTRS power can be boosted depending the number of contributing layers. For example, when TRI=4, and TPMI=1, the codebook is as following:


If layer 0 and layer 1 corresponding to DMRS port 0 and 1, respectively, the precoder for DMRS port 0 is the first column, and the precoder for DMRS port 1 is the second column. If DMRS port 0 and port 1 share a same PTRS port 0, then power boosting ratio for PTRS port 0 is sqrt(2).
If we apply the same principle to all the partial/non-coherent codebook, the power boosting ratio will be:
· For rank 1/2/3 partial/non-coherent codebook of both 2 antenna ports and 4 antenna ports, the power boosting ratio is 1;
· For rank 4 codebook with TPMI= 0, the power boosting ratio is 1;
· For rank 4 codebook with TPMI=1/2, the power boosting ratio is sqrt(2).

There are also other companies proposing to combine the precoder of all the DMRS ports sharing the same PTRS port. In our view, this combining/averaging can improve the total transmission power among all the antenna ports. However, the PTRS procoder is different from any of precoder of the DMRS ports sharing the PTRS port. This reverts previous meeting agreement, hence it is not preferable.
Proposal 1: PTRS power boosting ratio is restricted by the singe antenna port power.
2.2 PTRS time domain density for UCI only PUSCH transmission
In LTE, the UCI only PUSCH is indicated by a specific MCS value and PRB allocation value. In NR, how to indicate UCI only PUSCH is NOT decided yet in scheduling and HARQ session. If it reuses the same mechanism as LTE, then a default PTRS time domain density can be used. The default time domain density can be based on QPSK modulation. Alternatively, it can also reuse the same time domain density of the default PTRS pattern before RRC configuration. If a new DCI format or a new RNTI is used to indicate UCI only PUSCH transmission, then the MCS value in the DCI can indicate the actual used modulation and coding scheme, and PTRS time domain density can be determined by the scheduled MCS value. Consequently, it is preferable to decide the PTRS time domain density for UCI only PUSCH transmission after the detailed triggering scheme is determined in the scheduling and HARQ session.
Proposal 2: Decide the PTRS time domain density for UCI only PUCSH transmission after the triggering scheme is determined.
3 Conclusion
In this contribution, we discussed the issues related to PTRS power boosting and PTRS time domain density for UCI only transmission, and our proposals are as following:
Proposal 1: PTRS power boosting ratio is restricted by the singe antenna port power.
Proposal 2: Decide the PTRS time domain density for UCI only PUCSH transmission after the triggering scheme is determined.
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