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1.  Introduction
RAN4 sent an LS R4-2103410 on SCell dropping during Feb. 2021 to RAN5. The LS and other two related documents were discussed during RAN5#90, and two action points were created as a follow-up. 
	AP#90e.22
	RF
	Provide FR1 test procedure update to include P-max configuration ensuring UE transmit at FR1 UL CA status for following FR1 UL CA test cases: MOP, MPR, configured output power, OBW, out of band emission, Spurious emission for UL CA
	Huawei, Oppo, Qualcomm, E///, Apple, VzW
	R5-210420
	RAN5#91e
	Open

	AP#90e.23
	RF
	Propose FR2 test procedure update to ensure UE transmit at FR2 UL CA status for UL CA FR2 test cases
	Qualcomm, Oppo, VzW, E///, Anritsu, Apple, Huawei, R&S
	R5-211227
	RAN5#91e
	Open



During RAN5#90 there was general understanding that UL CA status needs to be ensured for certain FR1 and FR2 UL CA test cases. Several open issues need further discussion;
1. The target power level for each CC 
2. [bookmark: _GoBack]The generic procedure to achieve the UL CA status and target power level
3. The applicable UL CA test cases.
This document is to provide some thought on the open issues.
2. Discussion
2.1	Target power level for each CC
In the TS 38.101-1 and 38.101-2, target power level is not restricted for most UL CA test cases. However in the LS RAN4 mentioned that equal PSD was assumed for the development of MPR requirements, and RAN4 clearly stated that equal PSD condition is preferred to verify UL CA requirements. Therefore if UL CA status needs to be ensured for some UL CA test cases, RAN5 should put effort on achieving equal PSD condition.
Proposal 1: In test cases where UL CA status is ensured, equal PSD should be achieved.
2.2 Generic procedure to achieve the UL CA status and target power level
If proposal 1 could be approved, RAN5 should specify the generic procedure to ensure UE achieve equal PSD condition. According to power control procedure specified in TS 38.213, UE’s PSD could be partially decided by the parameter P0_PUSCH.
If a UE transmits a PUSCH on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using parameter set configuration with index [image: ] and PUSCH power control adjustment state with index [image: ], the UE determines the PUSCH transmission power [image: ] in PUSCH transmission occasion [image: ] as
[image: ] [dBm]
If the parameter P0_PUSCH is selected properly so that the total power on all serving cells doesn’t exceed [image: ], UL CA status and equal PSD condition could be guaranteed together, where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in TS 38.101-1 for FR1 and TS38.101-2 for FR2.
2.2.1 Generic procedure in FR1
According to TS 38.101-1, the total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
In order to make sure the configured total power doesn’t exceed [image: ] for any DUT, PCMAX_L should be used for [image: ] calculation, where
PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , PEMAX,CA,PPowerClass,CA – MAX(MAX(MPR, A-MPR) + ΔTIB,c + TC + TRxSRS, P-MPRc ) }
From the equation above,  is calculated using MPR/A-MPR which depend on the RB allocation.
Considering some DUT might configure its output power higher than , TPC command could be used additionally to make UE transmit at its maximum output power.
The proposed generic procedure is as below:
Step 1.		Decide the RB allocation based on TP analysis.
Step 2.		Calculate  according to power requirement of UL CA for each test point.
Step 3.		Calculate  based on  and overall RB allocation: .
Step 4.		Schedule the UE to transmit using  calculated from Step 3.
Step 5.		If UE transmitted power on SCell is higher than OFF power, then transmit +1dB TPC command on both serving cells until UE transmitted power on SCell is OFF power.
Step 6.		If UE transmitted power on SCell is OFF power, then transmit -1dB TPC command on both serving cells until UE transmitted power on SCell is higher than OFF power.
Step 7.		Perform measurement as requested of the test case.

Proposal 2: Specify generic procedure to achieve equal PSD in FR1 as above.
2.2.2 Generic procedure in FR2
Not like FR1, power limit is not specified explicitly for PCMAX in FR2. According to TS 38.101-2, the configured UE maximum output power PCMAX shall be set such that the corresponding measured total peak EIRP PUMAX is within the following bounds:
PPowerclass – MAX(MAX(MPR, A-MPR)  + ΔMBP,n, P-MPR) – MAX{T(MAX(MPR, A-MPR)),T(P-MPR)} ≤ PUMAX ≤ EIRPmax
In this case  can’t be calculated based on PCMAX, but we can further study whether it could be calculated based on Pumax.


Where FSPL is the free space path loss, and is fixed in the test environment.  could be set to 1 to simplify the calculation. So in order to ensure , we can get

The proposed generic procedure is as below:
Step 1.		Decide the RB allocation based on TP analysis.
Step 2.		Calculate  according to power requirement of UL CA for each test point.
Step 3.		Calculate  based on  and overall RB allocation: .
Step 4.		Schedule the UE to transmit using  calculated from Step 3.
Step 5.		If UE transmitted power on SCell is higher than OFF power, then transmit +1dB TPC command on both serving cells until UE transmitted power on SCell is OFF power.
Step 6.		If UE transmitted power on SCell is OFF power, then transmit -1dB TPC command on both serving cells until UE transmitted power on SCell is higher than OFF power.
Step 7.		Perform measurement as requested of the test case.

Proposal 3: Specify generic procedure to achieve equal PSD in FR2 as above.
2.3 Applicable UL CA test cases
The equal PSD is not required for all the UL CA test cases. In some test cases the UL power is not limited, such as minimum output power. In some other test cases only single carrier UL is requested in minimum requirement, such as transmitter quality and Rx test cases. After analysis of the CA requirements, it’s proposed to apply the equal PSD procedure only to following test cases:
	6.2A.1 
	UE maximum output power for CA

	6.2A.2 
	UE maximum output power reduction for CA

	6.2A.3 
	A-MPR for CA

	6.2A.4 
	Configured output power for CA

	6.3A.4.2
	Absolute power tolerance

	6.3A.4.3
	Relative power tolerance

	6.3A.4.4
	Aggregate power tolerance

	6.5A.1
	Occupied bandwidth for CA

	6.5A.2.1
	Spectrum emission mask for CA

	6.5A.2.3
	Adjacent channel leakage ratio for CA

	6.5A.3.0
	General spurious emissions for CA

	6.5A.3.1
	Spurious emission band UE co-existence for UL CA

	6.5A.3.2
	Additional spurious emissions


Proposal 4: Apply the generic procedures to achieve equal PSD in FR1 and FR2 to test cases listed above.
3. Conclusion
It is proposed that RAN5 approve following proposals:
Proposal 1: In test cases where UL CA status is ensured, equal PSD should be achieved.
Proposal 2: Specify generic procedure to achieve equal PSD in FR1 as below.
Step 1.		Decide the RB allocation based on TP analysis.
Step 2.		Calculate  according to power requirement of UL CA for each test point.
Step 3.		Calculate  based on  and overall RB allocation: .
Step 4.		Schedule the UE to transmit using  calculated from Step 3.
Step 5.		If UE transmitted power on SCell is higher than OFF power, then transmit +1dB TPC command on both serving cells until UE transmitted power on SCell is OFF power.
Step 6.		If UE transmitted power on SCell is OFF power, then transmit -1dB TPC command on both serving cells until UE transmitted power on SCell is higher than OFF power.
Step 7.		Perform measurement as requested of the test case.

Proposal 3: Specify generic procedure to achieve equal PSD in FR2 as below.
Step 1.		Decide the RB allocation based on TP analysis.
Step 2.		Calculate  according to power requirement of UL CA for each test point.
Step 3.		Calculate  based on  and overall RB allocation: .
Step 4.		Schedule the UE to transmit using  calculated from Step 3.
Step 5.		If UE transmitted power on SCell is higher than OFF power, then transmit +1dB TPC command on both serving cells until UE transmitted power on SCell is OFF power.
Step 6.		If UE transmitted power on SCell is OFF power, then transmit -1dB TPC command on both serving cells until UE transmitted power on SCell is higher than OFF power.
Step 7.		Perform measurement as requested of the test case.

Proposal 4: Apply the generic procedures to achieve equal PSD in FR1 and FR2 to test cases listed below.
	6.2A.1 
	UE maximum output power for CA

	6.2A.2 
	UE maximum output power reduction for CA

	6.2A.3 
	A-MPR for CA

	6.2A.4 
	Configured output power for CA

	6.3A.4.2
	Absolute power tolerance

	6.3A.4.3
	Relative power tolerance

	6.3A.4.4
	Aggregate power tolerance

	6.5A.1
	Occupied bandwidth for CA

	6.5A.2.1
	Spectrum emission mask for CA

	6.5A.2.3
	Adjacent channel leakage ratio for CA

	6.5A.3.0
	General spurious emissions for CA

	6.5A.3.1
	Spurious emission band UE co-existence for UL CA

	6.5A.3.2
	Additional spurious emissions
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