Page 1

3GPP TSG-RAN5 Meeting#83	R5-193935
Reno, USA, 13th – 17th May, 2019
Title:							Discussion on method of FR2 absolute power setting
Source:			Huawei, HiSilicon
Agenda Item:			
Document for:			Endorsement

1.	Background
In RAN5#4-NR-Adhoc meeting, the problem of FR2 absolute power setting is identified [1].
For testing the Absolute power tolerance, the UE transmitted power is expected to be an intermediate power between maximum output power and minimum output power. In LTE the understanding is the TPC command can’t be used, and the power is controlled indirectly by Po and alpha. 
In NR FR2, the transmitted power limitation is set for EIRP, but by Po and alpha only TRP can be controlled. How to control the EIRP precisely is still FFS.
This paper provides some thought on method of controlling the EIRP by improving the test procedures.

2.	Discussion
The requirements of Absolute power control is copied below as reference. 
[bookmark: _Toc526340847]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 20 ms. The tolerance includes the channel estimation error RSRP estimate.
The minimum requirements 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 (‘Pmin’) and the maximum output power as specified in sub-clause 6.2.1 as minimum peak EIRP (‘Pmax’). The intermediate power point ‘Pint’ is defined in table 6.3.4.2-2
Table 6.3.4.2-1: Absolute power tolerance
	Power Range
	Tolerance

	Pint ≥ P ≥ Pmin
	± [14.0] dB

	Pmax ≥ P > Pint
	± [12.0] dB



Table 6.3.4.2-2: Intermediate power point
	Power Parameter
	Value

	Pint
	Pmax – 12.0 dB



In the minimum requirements there is no explicit prohibition of using TPC command. A proposed test procedure using TPC command is showed in below figure. 
[image: ]
1. Control the UE’s transmitted EIRP through TPC command until the EIRP reaches required power range, and the power level measured after the last TPC command is denoted as EIRP1.
2. During next 20ms no TPC command is transmitted, and UE is not scheduled for UL/DL transmission.
3. When the 20ms expires, schedule one UL transmission for the UE, and the difference between measured EIRP at T0 and T1 shall not exceed the Absolute power tolerance. 

Further analysis is needed to decide the target power level and proper Delta T. 
2.1 Target power level
The absolute power tolerance requirements is defined for power ranges [Pmax-12dB, Pmax] and [Pmin, Pmax-12dB]. Assuming the UL power measurement uncertainty is 4.79dB which equals the MU of MOP EIRP. 
In order to make sure the actual UE transmitted power is within [Pmax-12dB, Pmax], the power control target shall be >Pmax-12dB+MU taking measurement uncertainty into consideration. According to discussion paper R5-19xxxx, the UL power can’t be precisely controlled by TPC command, a power window size of (Power control step + Power step tolerance + 2*MU) shall be considered. In FR2 case, this power window is (2dB+3dB+2*[4.79dB])=14.58dB for Pmax ≥ P > Pint, and (2dB+5dB+2*[4.79dB])=16.58dB for Pint ≥ P > Pmin. Therefore the measured power shall be within [Pmax-12dB+4.79dB, Pmax], so that the actual UE UL power is within [Pmax-12dB, Pmax]. 
With same logic, for power range [Pmin, Pmax-12dB], the measured power shall be within [Pmax-12dB-4.79dB-5dB, Pmax-12dB-4.79dB], so that the actual UE UL power is within [Pmax-12dB-16.58dB, Pmax-12dB].

2.2 Delta T
The selection of Delta T shall make sure that no TPC command will take effect after time point T0. Below is part of the PUSCH power control procedure extracted from TS 38.213.
<Excerpt from TS 38.213 cl 7.1.1>





-	For the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  in PUSCH transmission occasion 





-	 is a TPC command value included in a DCI format 0_0 or DCI format 0_1 that schedules the PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in Subclause 11.3
<…>






-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 

-	The  values are given in Table 7.1.1-1
















-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 




-	If a PUSCH transmission is scheduled by a DCI format 0_0 or DCI format 0_1,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 






-	If a PUSCH transmission is configured by ConfiguredGrantConfig,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  

According to the core specification, for certain PUSCH transmission, the TPC command carried by the DCI scheduling this PUSCH will apply. In the case of continuous transmission, no TPC command will apply after the time point T0. This is illustrated in below figure, at time point T0, the TPC T0 will apply, and after that no effective TPC is received, therefore the transmitted power at time point T1 is expected the same as T0.

[image: ]

2.3 Draft test procedure
Based on the discussion above, it is proposed to update the test procedure as below:
1.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
2.	Configure the UE transmitted output power to test point 1 in section 6.3.4.2.4.3. 
32.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
34.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
4.	Send uplink power control commands to the UE with 1dB step size, to ensure that the UE EIRP in the Tx beam peak direction is within (Pmax-12dB, Pmax] for at least 1ms. Then stop the uplink scheduling for 20ms. 
5.	SS sends one uplink scheduling information process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1 after the 20ms gap, with 0dB TPC command. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
65.	Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is [one active uplink subframe]. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
76.	Send uplink power control commands to the UE with 1dB step size, to ensure that the UE EIRP in the Tx beam peak direction is within (Pmax-12dB-Pw, Pmax-12dB] for at least 1ms. Then stop the uplink scheduling for 20ms. 
8	SS sends one uplink scheduling information process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1 after the 20ms gap, with 0dB TPC command. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
9.	Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is [one active uplink subframe]. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
10.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
7.	Configure the UE transmitted output power to test point 2 in section 6.3.4.2.4.3.
8.	Repeat test steps 3~6 for measurement of test point 2. The timing of the execution between the two test points shall be larger than 20ms.


3.	Conclusion
Based on the discussion above, please RAN5 considers the proposal below:
Proposal 1:	It is proposed RAN5 adopts the test procedures proposed in 2.3.


4.	Reference
[1] 	R5-190282, Discussion on Absolute power tolerance testing in FR2, RAN5 Meeting #4-5G-NR-Adhoc, Huawei
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