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1	Introduction
The current conformance test procedure sends continuously uplink power control "up" commands in the uplink scheduling information to both LTE and NR carriers to ensure the UE transmits PUMAX level during the test [1]. Due to power class power sharing rules, this procedure does not guarantee that NR transmissions are possible for the entire duration of the throughput test. It does not either guarantee ENDC MSD test conditions match the assumptions used by RAN4 to derive MSD levels. To alleviate this risk, we propose to inform RAN5 about RAN4 LTE and NR transmit power levels assumptions. We also suggest a test procedure to ensure UE is tested at its maximum possible output power on each RAT (LTE, NR).
2	Discussion
2.1 Issues with RAN5 Reference Sensitivity Test Procedures
The current RAN5 [1] test procedure for Reference Sensitivity levels for all EN-DC types, ie for either Intra-band Contiguous (subclause 7.3B.2.1.4.2), or Intra-band non-contiguous (subclause 7.3B.2.2.4.2), or Inter-band within FR1 (subclause 7.3B.2.3.4.2.2) specifies to “Send continuously uplink power control "up" commands in the uplink scheduling information to both carriers to ensure the UE transmits PUMAX level for at least the duration of the Throughput measurement”. We foresee two issues with this test procedure:
· Issue 1: The transmit power levels reached for LTE and NR may end up deviating from the assumptions made by RAN4 when deriving the MSD test points and MSD levels. 
· Issue 2: The test procedure does not guarantee that NR transmissions are maintained for the duration of the test since if LTE reaches 23 dBm for a PC3 UE, no power is left for NR, therefore NR may be dropped.
For issue 1, RAN 4 has used the following assumptions when deriving the MSD levels and MSD test points:
· For Intra-Band EN-DC combinations, RAN 4 has assumed that LTE and NR transmit power levels are set to ensure equal PSD is met, 
· For Inter-Band EN-DC combinations, RAN 4 has assumed that LTE and NR transmit power levels are set to ensure equal power is met.
2.2 Solutions to Issue 1
We propose two alternative solutions to handle issue 1:
Proposal 1:
Option 1: In 38.101-3, specify the assumptions that RAN4 has used to set the LTE and NR transmit power levels for the MSD level specifications and test points, namely 1) equal PSD for the Intra-Band EN-DC, 2) equal power for Inter-Band EN-DC. This could be captured in section 7.3B.1 at the for each MSD test point,
Option 2: Send an LS to RAN 5 to ensure these assumptions are taken into account in future releases of [1].
2.3 Solution to Issue 2
For issue 2, we propose the following test procedure. The proposal in its initial form is presented only for the case of intra-band contiguous EN-DC as an example and could be, if considered of interest, extended to the other cases of intra-band non-contiguous and inter-band within FR1 EN-DC combinations. In the example below, each step is illustrated the using the MSD TP in Table 1 below (extracted from the DC_(n)71AA requirements [2]), assuming a UE that supports dynamic power sharing. We denote PLTE and PNR the LTE and NR transmit power levels.
Table 7.3B.2.1-1: Reference sensitivity (MSD) test point used to illustrate test procedure for intra-band contiguous EN-DC
	EN-DC configuration / channel allocations /MSD 

	EN-DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL
allocation (LCRB)
	FC (DL)
(MHz)
	MSD
(dB)
	Duplex mode

	DC_(n)71AA
	71
	668
	10
	10 (RBstart = 0)
	622
	17.2
	FDD

	
	n71
	678
	10
	10 (RBend = 51)
	632
	29.4
	



Proposal 2: Test Procedure for Intra-Band contiguous EN-DC
1. NR SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 and DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 7.3B.22.4.1-1 Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC (from [1]),
2. E-UTRA SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.6.3.1.4.1-1 of TS 36.521-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC (from [1])
2.	Set the Downlink signal level to the appropriate REFSENS value defined in TS 38.521-1, Table 7.3.3-1 for NR band and TS 36.521-1 Table 7.3.3-1 for E-UTRA band (from [1]).
3.  	Send uplink power control commands to LTE carrier (MCG) to ensure UE transmits pUMAX,c,E-UTRA  corresponding to the maximum allowed A-MPRE-UTRA as defined in subclause 6.2B.3.1 [2],
4.  	Send uplink power control commands to NR carrier (SCG) to ensure UE transmits pUMAX,c,E-UTRA  corresponding to the maximum allowed A-MPRNR as defined in subclause 6.2B.3.1 [2],
Note: At this stage, for the selected TP, the PLTE and PNR theoretical transmit power levels to meet equal PSD assumptions and A-MPR requirements is 11.5 dBm on each carrier. Considering the power tolerance, and power control step size, these levels may be not exactly reached.
5.   	Send one uplink power control “up” command to LTE carrier, followed by one uplink power control “up” command to NR carrier,
6.   	Measure the mean power over all component carriers for the EN-DC configuration, which shall meet the relative power control requirements described in 36.101 for LTE and in 38.101-1 for NR. The period of the measurement shall be at least the continuous duration of [one active sub-frame]. Verify that NR link is maintained, record the LTE power level “PLTE” at each iteration.
7.   	Repeat step 5 and step 6 until NR is dropped. Record the highest LTE power level “PLTE” at which NR carrier was observed modulated.
8.    	Send one uplink power control “down” command at a time to LTE carrier until NR carrier is modulated,
9.    	Send one uplink power control “up” command at a time to LTE carrier until “PLTE” reaches the highest recorder level at which NR carrier was observed throughout the iteration of steps 5,6.
10.	Measure the average throughput of both NR and E-UTRA for a duration sufficient to achieve statistical significance according to Annex H.2 of TS 38.521-1 [8] for NR band, and Annex G.2 of TS 36.521-1 [10] for EUTRA band.
It is worth noting that issue 2 directly impacts all RF requirements in which EN-DC maximum output is required, such as:
· UE Maximum Output Power for DC,
· UE Maximum Output Power reduction for EN-DC,
· UE additional maximum output power reduction for EN-DC,
· Occupied bandwidth for EN-DC,
· Out-of-band emissions for EN-DC,
· Spurious emissions for EN-DC,
· Additional Spurious Emissions for EN-DC.
It also impacts indirectly all RF requirements where EN-DC transmit power is set relative to PCMAX levels. Many of the Receiver Characteristics test fall in this category.
Proposal 3: If proposal 2 is considered of added value to RAN5, send Proposal 2 and equivalent description for all other EN-DC types to RAN 5.
4	Conclusion
Through proposal 1, this contribution proposes to ensure RAN 5 selects LTE and NR transmit power operating points that meet the assumptions used by RAN 4 when deriving the MSD level requirements and associated test points. To ensure NR carrier is maintained throughout the duration of the test, while ensuring UE is operated at its best EN-DC maximum output power capability, we propose an example test procedure in proposal 2. If this proposal is considered of added value to RAN 5, it is proposed in proposal 3 to prepare a contribution for the RAN 5 WG.
Proposal 1:
Option 1: In 38.101-3, specify the assumptions that RAN4 has used to set the LTE and NR transmit power levels for the MSD level specifications and test points, namely 1) equal PSD for the Intra-Band EN-DC, 2) equal power for Inter-Band EN-DC. This could be captured in section 7.3B.1 at the for each MSD test point,
Option 2: Send an LS to RAN 5 to ensure these assumptions are taken into account in future releases of [1].
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