Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 Meeting #109	R4-2400490
Athens, Greece, 26 Feb 2024 - 1 Mar 2024
Agenda Item:	4.6 OTA and TRP/TRS
Source:	Charter
Title:	Discussions on change request for Total power dynamic range (TPDR)
Document for:	Discussion
1	Introduction
TS 38.104 Rel15 has introduced the “Total power dynamic range” (TPDR) WI for FR1 and FR2 (see Ref 4 and 5 below). But now, in Rel 18, it still shows wrong numbers in FR2-2 OTA requirements. 

Without the correct numbers, the FR2-2 operators cannot validate the Total power dynamic range of the BS. If the MAX power is too small, the BS may not reach the cell edge users when all PRB are used, and if it is too large it may cause interference to the adjacent cells around it. Similarly, the MIN power needs to cover the cell using a single PRB. Therefore, both need to meet the desired specifications. 
In this proposal, we will introduce a corrected table for FR2-2 OTA requirements (see below), as well as text explanations for the formulas we propose to use when calculating the numbers in TS 38.104 clause 9.4.3.3. 
[bookmark: _Ref178064866]2	Discussion on the purpose of this WI 

2.1	Background
In Release 15, RAN4 has added Table 9.4.3.3-1: Minimum requirement for BS type 2-O total power dynamic range (TPDR) in FR2. See R4-1714432 in Reference 4 below from 2017. 
Some delegates believe that the TPDR requirement is a waste of test efforts, since the EVM and ACLR requirements already guarantee a good PA linearity. Therefore, this test has no added value, and should be eliminated in Rel18 or Rel19. However, we believe that since the requirement is already agreed, and is included in the standard since 2017, it is important that the numbers will be revisited and corrected, using an agreed formula. In this proposal we will present the formula, and the new numbers.

     
TS 38.104 in Figure 6.3.3.1-1 (see below) shows the DL Resource Blocks map. This diagram shows both the single RB (Resource Block) and the maximum number of RBs, called NRB, which TS 38.104 specifies in clause 5.3.2.  
[image: ]
Figure 6.3.3.1-1: Min power includes 1 [RB] while Max power includes NRB [RB] 
 
TPDR measures the BS output power in Max number of resource-blocks (RB), namely NRB, and in Min number of RBs, namely 1 RB.  
Clause 9.4.3.1 defines that “The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.” It also defines that “The upper limit of the OTA total power dynamic range is the BS maximum carrier EIRP (Pmax,c,EIRP) when transmitting on all RBs. The lower limit of the OTA total power dynamic range is the average EIRP for single RB transmission in the same direction using the same beam. The OFDM symbol carries PDSCH and not contain RS or SSB.” 

TBRS = Max - Min where both are measured in dBm, and TBRS in [dB]. The measurement requires that total power for Max will be at peak power level using all the NRB, while Min is measured with a single RB. 
[image: ]
There are two important power levels in the drawing above, the Min and the Max output power levels. The ratio between these two powers should be the same as the ratio between the maximum number of RBs and the minimum number of RBs, which is:   Max [Watt] / Min [Watt] = NRB / 1. 

The issue with the current numbers in section 9.4.3 is the reason for our proposal: 



	Issue 1: The formula that created the values in Table 9.4.3.3.2-2 needs an explanation.
· Missing formula
· The numbers in the table should follow a formula, a rule, or a procedure.
· The same formula should be applied to the FR1, FR2-1 and FR2-2 frequency ranges (see Tables 9.4.3.3).
· TS normally does not explain the calculation of the requirements, but in this case, since there is no clarity for the goal, it may justify a note. Also, the test procedure in TS 38141 fails to explain the goal, or the formula.



Proposal 1 We propose to add in 9.4.3.1 “NOTE 2: The power difference in [dB] between the maximum power and the minimum power should be related to the maximum number of RBs (see NRB in Table 5.3.2) and the minimum number of RBs (which is 1 in this test) by using the following formula: 10 Log(NRB / 1).“  


	Issue 2: FR2-2 table has wrong numbers.
· Wrong requirement values for FR2-2
· The numbers in Table 9.4.3.3-2 are not correct.  



Proposal 2 [bookmark: _Hlk155728881]We propose to modify Table 9.4.3.3-2 with the correct numbers for FR2-2 OTA. (See our proposal below.)
Conclusion
In this CR proposal we have discussed and provided our view on the remaining issues related to Total power dynamic range (TPDR). Based on the discussions, we have made following proposals:

1. We propose to add in 9.4.3.1 “NOTE 2: The power difference in [dB] between the maximum power and the minimum power should be related to the maximum number of RBs (see NRB in Table 5.3.2) and the minimum number of RBs, which is 1 in this test, by using the following formula: 10 Log(NRB / 1).” 


1. We propose to add Table 9.4.3.3-2 for FR2-2 OTA. (See our proposal below.)


The following is a summary of our proposed CR:

[bookmark: _Hlk158827846]--- Start of changes of section 9.4.3.1 ---
[bookmark: _Toc21127633][bookmark: _Toc29811842][bookmark: _Toc36817394][bookmark: _Toc37260316][bookmark: _Toc37267704][bookmark: _Toc44712307][bookmark: _Toc45893620][bookmark: _Toc53178340][bookmark: _Toc53178791][bookmark: _Toc61179029][bookmark: _Toc61179499][bookmark: _Toc67916795][bookmark: _Toc74663416][bookmark: _Toc82621957][bookmark: _Toc90422804][bookmark: _Toc106783000][bookmark: _Toc107311891][bookmark: _Toc107419475][bookmark: _Toc107475102][bookmark: _Toc114255695][bookmark: _Toc115186375][bookmark: _Toc123049205][bookmark: _Toc123052127][bookmark: _Toc123054596][bookmark: _Toc123717697][bookmark: _Toc124157273][bookmark: _Toc124266677][bookmark: _Toc131596035][bookmark: _Toc131741033][bookmark: _Toc131766567][bookmark: _Toc138837789][bookmark: _Toc146958052]9.4.3	OTA total power dynamic range
[bookmark: _Toc21127634][bookmark: _Toc29811843][bookmark: _Toc36817395][bookmark: _Toc37260317][bookmark: _Toc37267705][bookmark: _Toc44712308][bookmark: _Toc45893621][bookmark: _Toc53178341][bookmark: _Toc53178792][bookmark: _Toc61179030][bookmark: _Toc61179500][bookmark: _Toc67916796][bookmark: _Toc74663417][bookmark: _Toc82621958][bookmark: _Toc90422805][bookmark: _Toc106783001][bookmark: _Toc107311892][bookmark: _Toc107419476][bookmark: _Toc107475103][bookmark: _Toc114255696][bookmark: _Toc115186376][bookmark: _Toc123049206][bookmark: _Toc123052128][bookmark: _Toc123054597][bookmark: _Toc123717698][bookmark: _Toc124157274][bookmark: _Toc124266678][bookmark: _Toc131596036][bookmark: _Toc131741034][bookmark: _Toc131766568][bookmark: _Toc138837790][bookmark: _Toc146958053]9.4.3.1	General
The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
[bookmark: _Hlk528437478]NOTE 1:	The upper limit of the OTA total power dynamic range is the BS maximum carrier EIRP (Pmax,c,EIRP) when transmitting on all RBs. The lower limit of the OTA total power dynamic range is the average EIRP for single RB transmission in the same direction using the same beam. The OFDM symbol carries PDSCH and not contain RS or SSB.
NOTE 2:	The power difference in [dB] between the maximum power and the minimum power should be related to the maximum number of RBs (see NRB in Table 5.3.2) and the minimum number of RBs, which is 1 in this test, by using the following formula: 10 Log(NRB / 1).

--- End of changes of section 9.4.3.1 ---
--- Start of changes of section 9.4.3.3 ---
[bookmark: _Toc21127636][bookmark: _Toc29811845][bookmark: _Toc36817397][bookmark: _Toc37260319][bookmark: _Toc37267707][bookmark: _Toc44712310][bookmark: _Toc45893623][bookmark: _Toc53178343][bookmark: _Toc53178794][bookmark: _Toc61179032][bookmark: _Toc61179502][bookmark: _Toc67916798][bookmark: _Toc74663419][bookmark: _Toc82621960][bookmark: _Toc90422807][bookmark: _Toc106783003][bookmark: _Toc107311894][bookmark: _Toc107419478][bookmark: _Toc107475105][bookmark: _Toc114255698][bookmark: _Toc115186378][bookmark: _Toc123049208][bookmark: _Toc123052130][bookmark: _Toc123054599][bookmark: _Toc123717700][bookmark: _Toc124157276][bookmark: _Toc124266680][bookmark: _Toc131596038][bookmark: _Toc131741036][bookmark: _Toc131766570][bookmark: _Toc138837792][bookmark: _Toc146958055]9.4.3.3	Minimum requirement for BS type 2-O
OTA total power dynamic range minimum requirement for BS type 2-O is specified such as for each NR carrier it shall be larger than or equal to the levels specified in table 9.4.3.3-1 in FR2-1 and table 9.4.3.3-2 in FR2-2.
Table 9.4.3.3-1: Minimum requirement for BS type 2-O total power dynamic range in FR2-1
	SCS
	OTA total power dynamic range (dB)

	(kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	18.2
	21.2
	24.2
	N/A

	120
	15.0
	18.2
	21.2
	24.2



Table 9.4.3.3-2: Minimum requirement for BS type 2-O total power dynamic range in FR2-2
	SCS
	OTA total power dynamic range (dB)

	(kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120
	18.2
	24.2
	N/A
	N/A
	N/A

	480
	N/A
	18.2
	20.9
	23.9
	N/A

	960
	N/A
	15.2
	17.9
	20.9
	21.7



--- End of changes in section 9.4.3.3 ---
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