Page 1
3GPP TSG RAN WG1 Ad-Hoc Meeting 1901														R1-1900504
[bookmark: _GoBack]Taipei, 21st – 25th January, 2019

Source: 	Intel Corporation
Title:	On Full Power Uplink Transmission
Agenda item:	    7.2.8.4
Document for:	Discussion and Decision

1. Introduction
In RAN1 #95 meeting, the following on full power uplink transmission has been agreed [1].
Agreement
Full TX power UL transmission with multiple power amplifier is supported at least for codebook based UL transmission for non-coherent and partial/non-coherent capable UEs
· This specification support is a UE optional feature
· FFS: Whether this applies for the entire codebook or subset of codebook

Agreement
Full TX power UL transmission, one additional option (option 5) is added

Option5: For the precoders with 0 entries, the linear value  of a PUSCH transmission power is scaled by a ratio Rel-16.  The value of Rel-16 is selected up to UE implementation within the range of [Rel-15, 1],  where Rel-15 is 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 as defined in NR Rel-15 specification.  
· UE is required to maintain consistent Rel-16 value on different occasions of PUSCH transmissions with the same precoder for PUSCH

Agreement
Full TX power UL transmission, option 4 is updated as follows
Option 4: Up to UE implementation with UE capability signalling of full power transmission in UL (no specification impact)

For guidance in future RAN1 discussions:
Understanding of antenna virtualization for ease of discussion (not for specification):
· A UE forms an antenna port by transmitting on one or more TX chains (each with a power amplifier)


In this contribution, we provide some discussions on enhancements on uplink full power transmission.
2. Discussion
In Rel-15, the uplink full power transmission is supported for coherent transmission. Full power transmission is also supported for non-codebook based transmission. An additional power scaling factor for non-coherent and partial coherent transmission is defined in Rel-15, which equals to ratio of number of NZP antenna ports to maximum number of SRS ports that UE reported. 
To support full power transmission, it should be noted that it is not necessary that all UE antenna ports are supporting full power transmission. For a practical UE only some of the antenna ports can support full power transmission, while the others cannot. For example, for 2 antenna port UE, 1 antenna port may be able to support 23dBm transmission, but the other can only support 20dBm. Therefore, the additional power scaling can be removed for the precoder indicating transmission only from the first antenna, while for all other precoders the scaling factor can be retained. Thus for uplink codebook based transmission, UE scales transmission power by ratio of number of NZP PUSCH ports to maximum number of SRS ports that UE reported when TPMI is not 0 and TRI is not 0. In another word, for non-coherent or partial coherent transmission, only when TPMI=0 and TRI=0, UE can support full power transmission.
Proposal 1: For uplink codebook based transmission, to support full-power transmission, when TPMI=0 and TRI=0, UE does not perform power scaling. 
3. Conclusion
In this contribution, we discussed the mechanisms to support full power transmission for UE with multiple PAs. Based on the discussion, the following proposals are achieved.
Proposal 1: For uplink codebook based transmission, to support full-power transmission, when TPMI=0 and TRI=0, UE does not perform power scaling. 
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