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1. Introduction
In RAN1 #94bis meeting, the following remaining issues were proposed for discussion in following meeting.
For RAN1#95
· Consider at least the alternatives listed in R1-1812041 for finalization of power scaling issues for non-codebook based UL MIMO operation in RAN1#95

· Check if clarification is needed for Rel-15 NR SRS power scaling specifications such that per-PA full power capacity for all PAs in the UE is not required for any MIMO UE capability.
In RAN1 #91 meeting, the following agreements were achieved for SRS power control.
Agreement:
· For SRS PC, ULPC parameter(s) can only be configured per SRS resource set.
Agreements:
· For SRS power control with independent SRS closed loop process,  i.e.,  the SRS closed loop process not tied with PUSCH, the updating from ‘i-1’ to ‘i’ occurs at the beginning of first SRS resource transmission in the SRS resource set.
· h_SRS,c(i) = fc(i_PUSCH,l)” where updating of fc(i_PUSCH, l) follows that of the corresponding PUSCH power control and the updating of h_SRS,c(i)  from ‘i-1’ to ‘i’ occurs at the beginning of a SRS  resource  transmission and uses the most recent fc(i_PUSCH,l)

This contribution presents our views on remaining issues on PUSCH power scaling and SRS power control based on [1]-[4]. 
2. Discussion
2.1. On PUSCH power scaling
In the latest specification TS 38.213 section 7.1, PUSCH power scaling scheme is described as below. 

For a PUSCH transmission on active UL BWP 
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, as described in Subclause 12, of carrier 
[image: image2.wmf]f

 of serving cell 
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, a UE first scales a linear value 
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 of the transmit power 
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, with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the number of configured antenna ports for the PUSCH transmission scheme. The UE splits the resulting scaled power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power.
However, ‘the number of configured antenna ports for the PUSCH transmission scheme’ is unclear, as there is no signaling to indicate the number of antenna ports for PUSCH transmission. In addition, both codebook based and non-codebook based PUSCH transmission are associated with SRS, but the antenna port(s) for PUSCH and SRS are separately defined. That means the associated/linkage between PUSCH and SRS antenna port(s) should be further discussed in MIMO session.
According to [2], the following alternatives were proposed to modify ‘the number of configured antenna ports for the PUSCH transmission scheme’ for codebook based PUSCH transmission.
	Alternatives
	Comments

	Alt 1: the maximum number of PUSCH layers supported by the UE when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook'  


	For example, if UE has 2 Tx antennas and network configures a SRS resource with 2 ports, it is still possible that the UE only supports 1 layer in UL. In this case, if scaling by the maximum number of PUSCH layers supported by the UE and using non-coherent codebook subset only, then it will cause unexpected power output.

	Alt 2: the maximum number of SRS ports in one SRS resource supported by the UE when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook'  
	Generally fine with this alternative, but it should be clarified that the maximum number of SRS ports in one SRS resource is reported by UE capability. In addition, if UE has 2 Tx antennas, the reported maximum number of SRS ports in one SRS resource is 2, while if UE has 4 Tx antennas, the reported maximum number of SRS ports in one SRS resource is 4.

	Alt 3: nrofSRS-Ports in SRS-ResourceSet configured with usage set to 'codebook’ when the higher layer parameter txConfig in PUSCH-Config is set to ‘codebook'
	For example, if UE has 4 Tx antennas, network configures one SRS resource set with one SRS resource, and the SRS resource with 2 ports, in the case of PUSCH transmission with 2 layers, it is impossible to achieve the required transmission power for each PA when the required transmission power exceeds the maximum transmission power of the PA.


Proposal 1:
· For codebook based PUSCH transmission power scaling in TS 38.213 section 7.1, replace ‘the number of configured antenna ports for the PUSCH transmission scheme’ to ‘the maximum number of SRS ports in one SRS resource reported by the UE capability when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook' is supported.
· The accompanying draft CR 1 for PUSCH power scaling for codebook based transmission is supported.

The following alternatives were proposed to modify ‘the number of configured antenna ports for the PUSCH transmission scheme’ for non-codebook based PUSCH transmission.

	Alternatives
	Comments

	Alt 4: the maximum number of supported layers for the non-codebook transmission scheme divided by the maximum number of simultaneously transmitted SRS resources in one symbol for the non-codebook transmission scheme when the higher layer parameter txConfig in PUSCH-Config is set to ‘nonCodebook'
	For example, if UE has 2 Tx antennas and the network configures 1 SRS resource, the max number of supported layers is 1 and the max number of simultaneously transmitted SRS resource in one symbol is also 1, then it requires full rated PAs in each RF chain.

	Alt 5: the number of SRS resources in SRS-ResourceSet configured with usage set to 'nonCodebook’ when the higher layer parameter txConfig in PUSCH-Config is set to ‘nonCodebook'
	For example, if UE has 2 Tx antennas and the network configures 1 SRS resource set with only 1 SRS resource, in the case of 1 layer PUSCH transmission, then it requires full rated PAs in each RF chain.

	Alt 6: the supported maximum number of SRS resource per SRS resource set with usage set to 'nonCodebook'
	For example, if UE has 4 Tx antennas and network configures one SRS resource set with 4 SRS resources, in the case of 1 layer PUSCH transmission, depending whether precoded SRS or unprecoded SRS is used the maximum transmission power maybe achievable. However, if one SRS set with only 2 SRS resources are supported for the UE with 4 Tx antennas, then how does power scaling work?


Based on above discussion, it seems Alt4-6 cannot properly solve PUSCH transmission power scaling issue for non-codebook based transmission. Similar to precoder selection for non-codebook based PUSCH transmission, PUSCH power scaling scheme also can be left to UE implementation. 
Proposal 2:
· For non-codebook based PUSCH transmission power scaling, no specification work is needed.
When txConfig is not configured or PUSCH transmission is scheduled by DCI format 0_0, single antenna port transmission is supported. From the perspective of UE implementation, single antenna port can be mapped to one or multiple antennas. Therefore, there is no need to specify PUSCH transmission power scaling scheme for this case.

Proposal 3:
· For single antenna port PUSCH transmission power scaling, no specification work is needed.
2.2. On SRS power control
For SRS power control, it was agreed same power control parameters should configured and close loop power control would be updated only at the beginning of the first SRS resource in the SRS resource set to guarantee same transmission power for each SRS resources within the SRS resource set. 
However, for SRS 1T4R antenna switching with two SRS resource sets, based on current specification, same power control parameters are configured, but close loop power control may be updated in the second SRS resource set. Therefore, same transmission power for each SRS resources within the two SRS resource sets cannot be guaranteed. This may cause CSI acquisition problem. The intention of previous SRS power control agreements is to keep same power for all SRS resources within a SRS resource set for the usage of beam management, antenna switching, codebook or non-codebook. But allowing network to configure more than one SRS resource sets for SRS 1T4R antenna switching is agreed later. Otherwise, there is no need to configure same power control parameters for this case. Consequently, same power also should be guaranteed for SRS 1T4R antenna switching with two SRS resource sets.
Proposal 4:
· For SRS power control for 1T4R antenna switching with two SRS resource sets, the updating from ‘i-1’ to ‘i’ occurs at the beginning of first SRS resource transmission in the two SRS resource sets.
· The accompanying draft CR 2 and 3 for SRS power control for 1T4R antenna switching with two SRS resource sets is supported.
3. Conclusion
In this contribution, we present our view on remaining issues for PUSCH and SRS power control. Following proposals were made.

Proposal 1:
· For codebook based PUSCH transmission power scaling in TS 38.213 section 7.1, replace ‘the number of configured antenna ports for the PUSCH transmission scheme’ to ‘the maximum number of SRS ports in one SRS resource reported by the UE capability when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook' is supported.
· The accompanying draft CR 1for PUSCH power scaling for codebook based transmission is supported.

Proposal 2:
· For non-codebook based PUSCH transmission power scaling, no specification work is needed.
Proposal 3:
· For single antenna port PUSCH transmission power scaling, no specification work is needed.
Proposal 4:
· For SRS power control for 1T4R antenna switching with two SRS resource sets, the updating from ‘i-1’ to ‘i’ occurs at the beginning of first SRS resource transmission in the two SRS resource sets.
· The accompanying draft CR 2 and 3 for SRS power control for 1T4R antenna switching with two SRS resource sets is supported.
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