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[bookmark: _Hlk145524004]Introduction
The last meeting (RAN4#109) most topics for UE demodulation requirements for non-colocated FR1 intra-band NR-CA have been finished [1]. There was a longer discussion on TE TxEVM assumptions, but it ultimately does not impact the tentative requirements captured in the specification.
We will discuss this point and our simulation results further in this tdoc but, pending some minor adjustments of the specification text and SNR values, we consider this WI as technically finished.

Discussion
TE TxEVM
We do not want to re-open the long online discussion here, as the impact of 3% TxEVM is minimal at the chosen high-power cell MCS value of 21 (table 2)
However, we want to capture our understanding reached during this WI, to serve as a starting point in the future:
· In the NR DMD sessions, the TE TxEVM is commonly assumed to be 6% at QPSK, 6% at 16QAM, 6% at 64QAM, 3% at 256QAM, and 2.5% at 1024QAM, i.e., generally 0.5% better than corresponding UE/BS TxEVM requirements, with exception for 1024QAM [3].
· The TE TxEVM values impact the maximal testable MCS, as it is tradition to limit the MCS choice to stay below 1dB SNR degradation from TE TxEVM. This aims to allow requirements to be tested with any TE that meets or exceeds the TxEVM assumption, as TxEVM results in a SNR dependent degradation and limitation of the effective baseband SNR at the receiver.
· During the discussions, a present TE vendor confirmed that (at least for FR1 AWGN) “3% for 256QAM can also be assumed for all modulations up to 256QAM”, and many TE vendors stated their “willing[ness] to discuss with other TE vendors to come up with a different proposed value” [2].	
This resulted in the approved WF to assume 3% TxEVM for the purpose of simulation for both 4 and 256 QAM [1].

Outside the above statements that are based on citations, it is further Nokia understanding that:
· The TE TxEVM depends on actual transmit power per symbol. 
· The EVM values RAN4 uses often come from LTE and assume worst case of transmit power, i.e., CA with full FDRA, full fading channel margin, and no adaptation of noise floor level set in DMD requirements.
· In practical test conditions, the worst case transmit power is almost never achieved, due to non-worst case FDRA. Also transmit power can be controlled in DMD testing, by choosing configuration (single CC or limited FDRA), channels (e.g., AWGN to avoid fading margin), and via adaptation of noise floor.
· Hence, the highest MCS requirements almost always have a 1dB unintended test relaxation in testing.

Thus, we want to close the Rel-18 NonCol_intraB_ENDC_NR_CA discussion of TxEVM with the following observation.
[bookmark: _Hlk159102675]A worst-case TE TxEVM of 3% can be assumed for all modulation order up to 256QAM, but the true value during test might be lower depending on the actual transmit power per symbol.

Review of simulation results
The last open issue with specification impact is the review of simulation results including impairments for requirement derivation [1]:
	Agreement: MCS pair
· [bookmark: _Hlk150917975]Assume 3% TxEVM for the purpose of simulation for MCS4 + MCS21 to complete the requirement this week and close the WI. The MCS pair and SNR value corresponding to the higher MCS will be in square bracket, subject to reviewing the simulation results.



We have provided our missing impairment results in section 3.3. Once all impairment results are captured during the meeting, the group shall agree on the final values to be captured in the bigCR (as per usual method).

Simulations
Comment with respect to RAN4#109
During the last days of the Chicago meeting, Nokia delivered simulation results for the last-minute change of requirement configuration. With the main change being: 
High power cell: Table 2 – MCS 21, 3% TxEVM
Low power cell: Table 2 – MCS 4, 3% TxEVM
When reconsidering the simulation setup and run again in a less urgent environment, our delivered results were confirmed. Hence this simulation section is intended as the clean delivery of the already known results.	
Additionally, we add impairment results to allow for final requirement derivation.
For comparison we added the no TE TxEVM results, which confirm that there is no impact for the ultimately chosen MCS configuration (which results in 20.5 dB SNR in our simulations, and hence is almost not impacted by 3% TxEVM; as was expected).

Setup
All other non-listed configurations are as Rel-15 CA requirements:
Table 2: Simulation setup
	
	Type 2 UE NR-CA demodulation requirements

	Received power difference
	25 dB

	Received time difference
	33 µs

	Channel model
	AWGN (TS38.101-4 B.1.1)

	CBW
	40MHz

	Maximum number of HARQ transmission
	1

	Signal/Noise setting
	Set both Es and Noc to set SNR test points

	Throughput measurement procedure
	Measure both carriers 

	Antenna configuration
	2x2 for both carriers

	MCS table and MCS index
	FFS

	Test metric
	70% of the maximum throughput




Results (alignment and impairment)
The final pair:
Table 2: Final MCS pair, alignment result
	Carrier with lower power
Rank1
	Carrier with higher power
Rank1

	Table 1 – MCS 4
	Table 2 – MCS 21

	-3.6 dB (w/ 3% TxEVM)
-3.6 dB (w/o TxEVM)
	20.5 dB (w/ 3% TxEVM)
20.3 dB (w/o TxEVM)



	Alignment results
	 
	 
	 
	 
	Nokia

	CBW/SCS
	MCS table
	MCS index
	Rank
	Propagation
	Antenna configuration
	with TxEVM

	40MHz/30kHz
	Table 1
	4
	1
	AWGN
	2x2
	-3.5

	40MHz/30kHz
	Table 2
	21
	1
	AWGN
	2x2
	20.5

	
	
	
	
	
	
	

	Impairment results
	 
	 
	 
	 
	Nokia

	CBW/SCS
	MCS table
	MCS index
	Rank
	Propagation
	Antenna configuration
	 

	40MHz/30kHz
	Table 1
	4
	1
	AWGN
	2x2
	-1.0

	40MHz/30kHz
	Table 2
	21
	1
	AWGN
	2x2
	23.0




We note that the TxEVM impact on both the low, but especially, the high-powered cell, is aligned with the previously discussed theoretical expectations.
[image: ]
Figure 1: TxEVM impact on effective (EVM impaired) SNR vs. SNR set in BB test setup.

Some prior results for reference:
Table 3: For Reference: Two feasible MCS pairs (without TxEVM)
	Carrier with lower power
Rank1
	Carrier with higher power
Rank1

	Table 1 – MCS 4
	Table 2 – MCS 23

	-3.6 dB
	22.1 dB

	Table 1 – MCS 4
	Table 2 – MCS 24

	-3.6 dB
	23.1 dB



Table 4: For Reference: Two feasible MCS pairs (with 3/6% TxEVM) 
	Carrier with lower power
Rank1
	Carrier with higher power
Rank1

	Table 1 – MCS 4
	Table 2 – MCS 23

	-3.5 dB
	23.0 dB

	Table 2=1 – MCS 4
	Table 2 – MCS 24

	-3.5 dB
	24.1 dB



Conclusion
Within this contribution we discuss the demodulation requirements for non-colocated FR1 intra-band NR-CA and bring the final simulation results. 
Specifically, in the paper, the following observations were made:

TE TxEVM
1. A worst-case TE TxEVM of 3% can be assumed for all modulation order up to 256QAM, but the true value during test might be lower depending on the actual transmit power per symbol.

Simulation results
No observations. Delivery of alignment and impairment results for the final MCS pair.
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