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Introduction
In [1] absolute power control tolerance was proposed to be out of FR2 scope. The proposal was not agreed but it was noted that some challenges may exist in applying LTE definition for FR2. In this paper we discuss what is the purpose of this requirement and how can it be tested for FR2.


Discussion

RAN1 TS 38.213 describes expected UE behaviour for power control for PUSCH with a formula as below:
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For absolute power tolerance, the key part is α·PL.  Other parameters align power in terms of numbers of allocated RBs MPUSCHRB,f,c, nominal power PO_PUSCH , ∆TF,f,c is MCS and number of layer dependent offset and  f  is closed loop offset i.e. TPC.

PL is a coupling loss estimate calculated by UE. UE has the information about BS output power through IE referenceSignalPower. α is a parameter also provided for UE and it expresses shall UE try to over or undercompensate the pathloss or match it exactly. 
Details in RAN1 TS’s are much more vivid and interested companies can satisfy their appetite for information by reading 38.213 Section 7. 

In conclusion, the UE output power is set by many parameters and coupling loss estimate is always present but closed loop parameter can be set to zero. It is rather important that there is a clear requirement for open loop behaviour and that RAN4 defines a requirement that test the functionality and accuracy of open loop power control. 

In principle, absolute output power accuracy should test the UE’s capability to compensate for the coupling loss. UE will measure received signal strength and calculate path loss and set TX power accordingly. Setting the requirement value therefore involves aggregated inaccuracies from received signal measurements, patloss compensation calculations and TX power control inaccuracies. RSRP accuracy has not been agreed yet so before setting absolute output power accuracy there has to be agreement on RSRP accuracy.   
For UE that has finite beamforming capability, some directions may have much lower antenna gain i.e. max EIRP capability than others. It is difficult to set accuracy requirement if UE output power capability may saturate i.e. hit the upper limit. There are two ways to avoid this problem:

1) Define the output power range in the test so that even very small antenna gain is enough to set the output to sufficient value. 

2) Use an “known good” orientation for the UE. i.e. while testing spherical coverage for EIRP, test system can record an orientation of the UE where sufficient output power was available. 

Option 2 is preferable since then output power level can be sufficiently high and multiple levels can be tested.

Test procedure would then go as follows:

1) Test UE EIRP capability to all orientations

2) Pick orientation where max measured EIRP is > X dB

3) Set UE to that picked orientation in step 2
4) Disconnect NR link

5) Establish link

6) Set tester output power (UE received power) according to test condition

7) Measure UL power with no TPC commands

   With the discussion above, we also provide a way to write the requirement in to 38.101-2 in the appendix. 
Proposal 1: Absolute power control tolerance will be specified for FR2

Proposal 2: Text in Appendix will be adopted to 38.101-2

Conclusion
We discussed motivation for absolute power accuracy test and details how it can be tested so that problems with finite beamforming are avoided. We provided a text for TS 38.101-2. 
Proposal 1: Absolute power control tolerance will be specified for FR2

Proposal 2: Text in Appendix will be adopted to 38.101-2
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Appendix: TP for TS 38.101-2

6.3.3.7
PUSCH-PUCCH and PUSCH-SRS time masks 

The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an adjacent PUSCH/PUCCH symbol and subsequent UL transmissions. The time masks apply for all types of frame structures and their allowed PUCCH/PUSCH/SRS transmissions unless otherwise stated.
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Figure 6.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS
When there is no transmission preceding SRS transmission or succeeding SRS transmission, then the same time mask applies as shown in Figure 6.3.3.7-1.
6.3.4
Power control

6.3.4.2
Absolute power tolerance

The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first [sub-frame] at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than TBD. The tolerance includes the channel estimation error [RSRP estimate].

The minimum requirement specified in Table 6.3.4.2-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1 and the maximum output power as specified in sub-clause 6.2.1.
Minimum requirement is verified to a beam direction that is known to have sufficient output power capability.  
Table 6.3.4.2-1: Absolute power tolerance

	Conditions
	Tolerance

	
	

	
	


6.4
Transmit signal quality
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