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Introduction
RAN4#106 approved WF of [1]. This contribution addresses relation between configured transmitted power and TPMI described in Issue 1-2-1 and 1-2-2 in [1].
Discussion
The approved WF of [1] captured followings.
[image: ]
In order to simplify the discussion, here we discuss a case that ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode1 with layer 1 two Tx ports. Further, we assume that other than MPR can be ignored (all the deltas as well as P-MPRc are 0 dB and PEMAX,c is equal to the advertised PC) in configured transmitted power boundaries calculation below.
Case 1: PC1.5 with fullpowerMode1 with TPMI2
PCMAX_L,f,c = MIN {29 dBm,  29 dBm –MPRc} = 29 dBm –MPRc
PCMAX_H,f,c = MIN {29 dBm,  29 dBm } = 29 dBm 
Hence, 
29 dBm –MPRc ≤  PCMAX,f,c  ≤  29 dBm

In this case, there is no issue that the UE can signal PCMAX,f,c within the range. It’s noted that MPRc is MPRPC1.5, 2Tx.
Case 2: PC1.5 with fullpowerMode1 with TPMI0 or 1
Given that Power Class stays regardless of port configurations, the range of TPMI0 or 1 is the same as that of TPMI2. 
29 dBm –MPRc ≤  PCMAX,f,c  ≤  29 dBm
According to TS 38.214, however, maximum output power shall be scaled down to half due to s = ½.
-	if ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode1, and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port,  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over the maximum number of SRS ports supported by the UE in one SRS resource
Hence, the achievable maximum power shall be 26 dBm according to TS38.213. Provided that the UE uses one of the half-rated PAs (26 dBm each) which is capable of delivering 26 dBm at physical antenna connector, MPR to be referred to must be MPRPC2, 1Tx for PC2 single Tx, i.e., Table 6.2.2-2 instead of MPRPC1.5, 2Tx. It’s noted that this applicability also is not clear in the current specifications, but this is not scope of this discussion.
Under the above consideration, if RBs with QPSK is scheduled to inner RB allocation, allowed MPR is 1.5 dB. This leads to a following PCMAX,f,c range.
24.5 dBm ≤  PCMAX,f,c  ≤  26 dBm	(1)
If, however, we didn’t make any alternations on configured transmitted power formula regardless of  port configurations and if MPR for PC1.5 dual Tx is referred to (MPR is 2 dB), it leads to a following PCMAX,f,c range. It’s noted that even if MPR for PC2 single Tx is referrred to the situation just becomes even worse since the MPR is 1.5 dB in this case.
27 dBm ≤  PCMAX,f,c  ≤  29 dBm	(2)
Observation 1: Current TS38.101-1 doesn’t reflect what TS38.213 expects in terms of configured transmitted power range.
Observation 2: Current TS38.101-1 allows higher power more than TS38.213 expects.
Comparison of PCMAX,f,c range following current 38.101-1 to that of following 38.213/expected UE implementaiton is summarized in a following Table 1.
Table 1: Comparison between of PCMAX,f,c range following 38.101-1 and that following 38.213 for PC1.5 fullpowerMode1 
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Hence, if TS38.101-1 didn’t consider achievable power according to TS38.213, UE might take following measures.
· Option 1: A UE may report a value of PCMAX,f,c within 27 dBm and 29 dBm, but cannot achieve the reported value due to usage of one 26 dBm capable PA only. Then, PHR is overestimated.
· Option 2: A UE may use allowed lower tolerance of 2 dB meaning that the specification allows the UE to pass the test requirement even if PCMAX_L,f,c – 2 dB = 25(27 dBm – 2 dB) dBm, and the UE reports 27 dBm as PCMAX,f,c and transmit power larger or equal to 25 dBm. It’s noted that if the UE uses one 26 dBm capable PA, still transmitting more than 25 dBm must be quite challenging, since the UE can use only 1 dB MPR and no lower tolerance anymore. 
· Option 3: A UE may use antenna virtualization meaning that pretends as if two Tx chains were one Tx chain (txDiversity-r16). In this case, the UE can achieve the same output power as that for TPMI2, while this is not the expected UE behaviour (in fact, the conformance test must not be conducted by summing the output power from both antenna connectors). And NW doesn’t expect this UE behaviour, where MPR/A-MPR conditions are different from what the NW expets.
Observation 3: Without considering the impact of port configuration on configured transmitted power, UE behaviours in terms of power (and also applicable MPR/A-MPR conditions) is not clear.
Observation 4: Uncertainty of expected achievable UE power (and MPR/A-MPR) may lead to inefficient allocation of resources.
Proposal: Address the identified issue to enable UE behaviours in terms of power to be interpreted uniquely.
Conclusion
This document has made the following observations and proposal.
Observation 1: Current TS38.101-1 doesn’t reflect what TS38.213 expects in terms of configured transmitted power range.
Observation 2: Current TS38.101-1 allows higher power more than TS38.213 expects.
Observation 3: Without considering the impact of port configuration on configured transmitted power, UE behaviours in terms of power (and also applicable MPR/A-MPR conditions) is not clear.
Observation 4: Uncertainty of expected achievable UE power (and MPR/A-MPR) may lead to inefficient allocation of resources.
Proposal: Address the identified issue to enable UE behaviours in terms of power to be interpreted uniquely.
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Issue 1-2-1: Whether 4Tx UE need to keep power class capability when configured with different antenna ports. i.e.4/2/1

e WF
© Confirm the following understanding:

= The power class of a UE is a static value depending on reporting and not subject to change for
different configurations

= The maximum output power achievable and applicable requirements are related to configuration and
implementation

o How to accommodate the maximum achievable output power aspect into spec is FES

Issue 1-2-2: Whether Issue 1-2-1 need to be specified? If yes, how?

o Proposals
o Proposal 1: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PCL.5.
© Proposal 2: Verify full power rank2 UL operation.
o Others.

¢ Recommended WF

o FFS for next meeting on configurations need to be verified
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