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1. Introduction
In RAN#82, a pair of CRs [1, 2] has been approved to translate RAN4 agreements in RAN4#89 on the total AMPR and power sharing mechanism for intra-band ENDC. This contribution verifies that this approach and mechanism is valid with measurement, and assesses the added 1dB and PSD check. It also covers analysis of -30dBm/MHz MPR back-off and band 40 protection for operation outside the US which are covered by contributions [3, 4] in this meeting. Due to large amount of data the full set of measurement is provided in a separate document [5]
2. Discussion
2.1. Verification Across Various P_LTE and P_NR
In [1,2] I has been agreed that AMPR mechanism in intra-band ENDC cases will use the total back-off already agreed but that LTE carrier will apply stand-alone AMPR and AMPRtot is applied to P_ENDC (29dBm as each PA may reach 26dBm but not simultaneously as PC2 26dBm total power still applies), from there NR is getting what is left of that power once LTE power is granted until it eventually drops. Furthermore AMPR_IM3-25 and AMPR_IM3-13 value has been increased for Type 1 UEs (but not Type2?).
In order to verify that emissions are met across various P_LTE and P_NR pairs the Table 1 has been used to exercise the entire range of PNR and PLTE where dual UL transmission is possible for various AMPR values. Doing so, at a given resource allocation and emission limit, the corresponding set of 7 P_LTE and P_NR pair can be found. With only seven cases the whole range is covered with good granularity and the middle point highlighted in yellow is close to equal back-off (equal power) and the two extreme cases correspond to when either P_LTE or P_NR is within 0.2dB of PmaxENDC. Note that this scheme makes no assumption on the PSD difference which depending on the chosen allocation can be high.
Table 1: Full power range P_LTE and P_NR pair versus AMPR values

	Pmax
PC2
	AMPR
tot
	Pmax
ENDC
	case1
MaxLTE
	case2
	case3
	case4
equal BO
	case5
	case6
	case7
Max NR

	
	
	
	PLTE
	PNR
	PLTE
	PNR
	PLTE
	PNR
	PLTE
	PNR
	PLTE
	PNR
	PLTE
	PNR
	PLTE
	PNR

	29
	15
	14
	13.8
	0.5
	12.8
	7.8
	11.8
	10.0
	10.8
	11.2
	10.0
	11.8
	7.8
	12.8
	0.5
	13.8

	29
	14
	15
	14.8
	1.5
	13.8
	8.8
	12.8
	11.0
	11.8
	12.2
	11.0
	12.8
	8.8
	13.8
	1.5
	14.8

	29
	13
	16
	15.8
	2.5
	14.8
	9.8
	13.8
	12.0
	12.8
	13.2
	12.0
	13.8
	9.8
	14.8
	2.5
	15.8

	29
	12
	17
	16.8
	3.5
	15.8
	10.8
	14.8
	13.0
	13.8
	14.2
	13.0
	14.8
	10.8
	15.8
	3.5
	16.8

	29
	11
	18
	17.8
	4.5
	16.8
	11.8
	15.8
	14.0
	14.8
	15.2
	14.0
	15.8
	11.8
	16.8
	4.5
	17.8

	29
	10
	19
	18.8
	5.5
	17.8
	12.8
	16.8
	15.0
	15.8
	16.2
	15.0
	16.8
	12.8
	17.8
	5.5
	18.8

	29
	9
	20
	19.8
	6.5
	18.8
	13.8
	17.8
	16.0
	16.8
	17.2
	16.0
	17.8
	13.8
	18.8
	6.5
	19.8

	29
	8
	21
	20.8
	7.5
	19.8
	14.8
	18.8
	17.0
	17.8
	18.2
	17.0
	18.8
	14.8
	19.8
	7.5
	20.8

	29
	7
	22
	21.8
	8.5
	20.8
	15.8
	19.8
	18.0
	18.8
	19.2
	18.0
	19.8
	15.8
	20.8
	8.5
	21.8

	29
	6
	23
	22.8
	9.5
	21.8
	16.8
	20.8
	19.0
	19.8
	20.2
	19.0
	20.8
	16.8
	21.8
	9.5
	22.8

	29
	5
	24
	23.8
	10.5
	22.8
	17.8
	21.8
	20.0
	20.8
	21.2
	20.0
	21.8
	17.8
	22.8
	10.5
	23.8


In order to save space within the contribution the worst case 15 kHz SCS (higher PSD and higher SU) is provided in Table 2, 4 and 3, 5 for -25dBm/MHz and -13dBm/MHz emission for DC_(n)41 and DC_41_n41, respectively. Other cases show the same behavior and are provided in [5]. 

The power that is quoted for P_LTE, P_NR, PENDC are at PA output (4dB post-PA losses assumed) while emissions are referenced at antennas, in any case quoted back-off value are valid for output power at antenna.

Measurement procedure:
· Using the above power sweep mechanism a number of DC_(n)41 UL configurations have been measured with allocation sets that exercises the corner points of the AMPR curve. Type 1 UE AMPR values have been used.

· PA was calibrated for 29dBm (PC2 with 4dB post PA losses) at 31dBc ACLR for DFT-s-OFDM QPSK 100RB0 waveform (1dB MPR)
· A first measurement was done using LTE waveform injected in FW mode in the PA with NR waveform back injected at PA output at the level corresponding to 10dB antenna isolation and 4dB post-PA losses

· A second measurement was done using NR waveform injected in FW mode in the PA with LTE waveform back injected at PA output at the level corresponding to 10dB antenna isolation and 4dB post-PA losses

· The numbers provided are based on summing both results (combined at the antenna)

· Peaks of IMD3 and IMD5 in 1MHz have been measured on both sides (IM3L, IM3H, IM5L, IM5H)

· Power in adjacent channels with aggregated BW for DC_(n)41 UL and when valid in the gap region for UL DC_41_n41 with associated wanted signal

· Edges of the -13dBm/MHz and -25dBm/MHz NS04 spurious emission OOB regions on both sides (M13L, M13H, M25L, M25H,)

· Edges of the -30dBm/MHz MPR spurious emission OOB regions on both sides (M30L, M30H)

· All the measurements are reported in the tables

2.2. DC_(n)41 UL Configuration
The measured channel configurations and QPSK SC-FDMA LTE and CP_OFDM NR waveform allocations are the following:

· LTE20+NR40_SCS15 (data provided here as worst case PSD)
· QPSK_20MHZ_1RB_0 + CP_4_40MHZ_1RB_215_15

· QPSK_20MHZ_2RB_0 + CP_4_40MHZ_1RB_215_15

· QPSK_20MHZ_2RB_0 + CP_4_40MHZ_2RB_214_15

· QPSK_20MHZ_3RB_0 + CP_4_40MHZ_3RB_212_15

· QPSK_20MHZ_6RB_0 + CP_4_40MHZ_6RB_207_15

· QPSK_20MHZ_20RB_0 + CP_4_40MHZ_20RB_186_15

· QPSK_20MHZ_1RB_99 + CP_4_40MHZ_108RB_108_15

· QPSK_20MHZ_50RB_0 + CP_4_40MHZ_108RB_108_15

· QPSK_20MHZ_100RB_0 + CP_4_40MHZ_216RB_0_15

· LTE20+NR60_SCS30 (data provided in [5])
· QPSK_20MHZ_1RB_0 + CP_4_60MHZ_1RB_161_30

· QPSK_20MHZ_2RB_0 + CP_4_60MHZ_2RB_160_30

· QPSK_20MHZ_6RB_0 + CP_4_60MHZ_3RB_158_30

· QPSK_20MHZ_18RB_0 + CP_4_60MHZ_5RB_155_30

· QPSK_20MHZ_20RB_0 + CP_4_60MHZ_30RB_117_30

· QPSK_20MHZ_1RB_99 + CP_4_60MHZ_54RB_54_30

· QPSK_20MHZ_1RB_99 + CP_4_60MHZ_81RB_81_30

· QPSK_20MHZ_50RB_0 + CP_4_60MHZ_81RB_81_30

· QPSK_20MHZ_100RB_0 + CP_4_60MHZ_162RB_0_30

Table 2: LTE20 + NR40 results for -25dBm/MHz emissions
[image: image1.emf]LTE WF NR WF PLTE PNR PENDC BOtot ACLR M30L M30H M25L M25H M13L M13H IM5L IM5H IM3L IM3H

17.8 4.5 18.2 14.8 58.7 -60.2 -60.1 -60.6 -60.2 -54.9 -60.1 -60.4 -60.1 -56.3 -58.9

16.8 11.8 18.2 14.8 58.4 -60.0 -60.1 -60.5 -60.2 -56.5 -59.8 -60.4 -60.0 -50.9 -51.5

15.8 14.0 18.2 14.8 57.9 -59.9 -60.1 -60.5 -60.2 -57.9 -59.6 -60.3 -59.9 -49.7 -49.3

14.8 15.2 18.2 14.8 57.9 -59.9 -60.1 -60.5 -60.1 -58.7 -59.5 -60.3 -59.9 -49.5 -48.9

14.0 15.8 18.2 14.8 57.9 -60.0 -60.1 -60.6 -60.2 -59.3 -59.2 -60.4 -60.0 -50.1 -48.8

11.8 16.8 18.2 14.8 58.0 -59.8 -60.2 -60.5 -60.1 -60.1 -59.0 -60.3 -60.0 -51.9 -49.6

4.5 17.8 18.3 14.7 60.6 -59.6 -60.1 -60.5 -60.1 -60.5 -58.8 -60.2 -59.9 -58.8 -54.3

18.8 5.5 18.9 14.1 59.2 -59.9 -60.0 -60.2 -60.0 -52.5 -60.0 -60.1 -59.8 -55.5 -57.7

17.8 12.8 19.0 14.0 58.4 -59.7 -60.0 -60.2 -60.0 -54.0 -59.6 -60.1 -59.8 -49.5 -49.1

16.8 15.0 19.0 14.0 58.2 -59.8 -59.8 -60.3 -59.9 -55.6 -59.4 -60.0 -59.7 -48.1 -47.2

15.8 16.2 19.0 14.0 58.1 -59.5 -59.9 -60.2 -60.0 -56.9 -59.2 -60.0 -59.7 -47.8 -46.8

15.0 16.8 19.1 13.9 58.1 -59.5 -59.9 -60.2 -59.9 -57.8 -59.0 -59.9 -59.7 -48.1 -47.0

12.8 17.8 19.1 13.9 58.4 -59.4 -59.9 -60.2 -59.9 -59.3 -59.0 -59.9 -59.7 -50.0 -47.8

5.5 18.8 19.2 13.8 59.1 -59.3 -59.9 -60.2 -59.8 -60.1 -58.7 -59.8 -59.7 -57.7 -53.1

18.8 5.5 19.5 13.5 59.7 -59.7 -59.8 -60.2 -60.0 -53.9 -59.8 -60.1 -59.7 -55.4 -57.9

17.8 12.8 19.3 13.7 58.9 -59.6 -59.9 -60.3 -60.0 -55.5 -59.7 -60.0 -59.8 -49.3 -49.5

16.8 15.0 19.3 13.7 58.4 -59.6 -59.8 -60.2 -59.8 -56.8 -59.5 -60.0 -59.6 -47.9 -47.7

15.8 16.2 19.2 13.8 58.2 -59.6 -59.9 -60.2 -59.9 -57.9 -59.4 -60.1 -59.6 -47.5 -47.3

15.0 16.8 19.2 13.8 58.2 -59.6 -59.8 -60.2 -59.9 -58.6 -59.3 -60.0 -59.7 -47.5 -47.2

12.8 17.8 19.1 13.9 58.3 -59.5 -59.9 -60.1 -59.8 -59.6 -59.2 -59.9 -59.7 -49.4 -48.3

5.5 18.8 19.0 14.0 58.9 -59.4 -59.9 -60.2 -59.9 -60.1 -58.9 -59.8 -59.6 -57.4 -53.5

19.8 6.5 19.5 13.5 59.5 -59.4 -59.6 -59.6 -59.7 -50.5 -59.8 -59.8 -59.5 -56.4 -57.1

18.8 13.8 19.6 13.4 58.6 -59.4 -59.6 -59.8 -59.7 -52.7 -59.5 -59.7 -59.4 -50.7 -48.7

17.8 16.0 19.7 13.3 57.9 -59.3 -59.7 -59.9 -59.6 -54.7 -59.1 -59.7 -59.4 -48.9 -47.1

16.8 17.2 19.7 13.3 58.0 -59.3 -59.6 -59.9 -59.7 -56.3 -58.4 -59.6 -59.4 -48.0 -46.7

16.0 17.8 19.8 13.2 58.1 -59.3 -59.6 -59.8 -59.6 -57.3 -57.3 -59.5 -59.5 -48.2 -46.7

13.8 18.8 19.8 13.2 58.3 -59.2 -59.6 -59.8 -59.6 -59.0 -54.8 -59.5 -59.5 -49.5 -47.6

6.5 19.8 20.0 13.0 59.4 -59.0 -59.6 -59.9 -59.6 -59.8 -51.5 -59.5 -59.5 -57.1 -52.6

19.8 6.5 20.4 12.6 59.6 -59.4 -59.6 -59.5 -59.7 -42.9 -59.6 -59.7 -59.5 -57.1 -56.9

18.8 13.8 20.3 12.7 59.1 -59.3 -59.5 -59.6 -59.5 -46.3 -59.1 -59.7 -59.5 -51.6 -48.4

17.8 16.0 20.3 12.7 58.4 -59.3 -59.6 -59.7 -59.6 -49.6 -58.9 -59.6 -59.5 -49.4 -46.8

16.8 17.2 20.2 12.8 58.2 -59.2 -59.6 -59.7 -59.6 -52.6 -58.9 -59.6 -59.3 -48.5 -46.2

16.0 17.8 20.2 12.8 58.2 -59.1 -59.5 -59.7 -59.5 -54.7 -58.8 -59.5 -59.5 -48.4 -46.3

13.8 18.8 20.1 12.9 58.5 -59.1 -59.6 -59.8 -59.5 -58.2 -58.7 -59.5 -59.4 -49.8 -47.3

6.5 19.8 20.0 13.0 59.4 -58.9 -59.6 -59.8 -59.4 -59.8 -58.1 -59.4 -59.3 -57.2 -52.3

20.8 7.5 20.7 12.3 46.2 -59.0 -59.3 -50.6 -59.4 -27.0 -59.1 -59.4 -59.1 -58.0 -57.5

19.8 14.8 20.8 12.2 48.0 -59.0 -59.2 -53.8 -59.3 -28.2 -50.5 -59.2 -59.2 -54.1 -50.7

18.8 17.0 20.8 12.2 50.0 -58.9 -59.3 -56.6 -59.0 -29.8 -43.1 -59.2 -59.1 -52.2 -49.3

17.8 18.2 20.9 12.1 51.9 -58.9 -59.2 -58.2 -58.2 -31.6 -39.4 -59.0 -59.1 -51.1 -48.8

17.0 18.8 20.9 12.1 53.3 -58.9 -59.2 -58.9 -57.4 -33.2 -37.6 -59.0 -59.2 -50.9 -49.0

14.8 19.8 21.0 12.0 53.0 -58.8 -59.2 -59.2 -55.1 -38.2 -35.1 -58.9 -59.1 -51.7 -49.7

7.5 20.8 21.1 11.9 51.5 -58.7 -59.2 -59.2 -52.3 -55.3 -32.9 -58.8 -59.0 -57.3 -54.1

20.8 7.53 21.1 11.9 59.5 -59.0 -59.4 -59.1 -54.8 -59.9 -53.0 -59.4 -59.4 -59.1 -58.8

19.8 14.83 21.1 11.9 46.6 -59.0 -59.4 -56.5 -38.0 -59.4 -35.4 -59.1 -59.4 -56.6 -53.4

18.8 16.99 21.1 11.9 42.6 -59.0 -59.3 -55.1 -34.1 -58.9 -31.5 -58.8 -59.3 -55.3 -49.2

17.8 18.17 21.1 11.9 41.0 -58.9 -59.4 -54.4 -32.5 -58.3 -30.0 -58.5 -59.2 -54.7 -46.3

16.99 18.8 21.1 11.9 40.2 -59.0 -59.3 -54.3 -31.8 -57.9 -29.4 -58.4 -59.2 -54.5 -44.8

14.83 19.8 21.1 11.9 39.2 -58.8 -59.2 -54.7 -30.9 -56.7 -28.7 -58.1 -59.0 -55.0 -42.6

7.53 20.8 21.0 12.0 38.5 -58.8 -59.2 -56.6 -30.4 -54.9 -28.3 -57.8 -58.7 -58.0 -40.6

20.8 7.53 21.0 12.0 41.1 -59.1 -59.3 -31.3 -54.8 -28.4 -52.9 -59.3 -59.2 -59.0 -58.7

19.8 14.83 21.0 12.0 42.2 -59.1 -59.3 -32.7 -38.0 -29.0 -35.3 -59.1 -59.3 -56.7 -55.4

18.8 16.99 21.0 12.0 42.6 -58.9 -59.3 -34.4 -34.1 -30.0 -31.5 -59.1 -59.3 -55.4 -54.3

17.8 18.17 21.0 12.0 40.9 -59.0 -59.2 -36.3 -32.5 -31.5 -30.0 -59.0 -59.3 -54.7 -53.7

16.99 18.8 21.0 12.0 40.1 -58.9 -59.2 -38.0 -31.8 -32.9 -29.4 -58.9 -59.2 -54.5 -53.2

14.83 19.8 21.0 12.0 39.2 -58.8 -59.2 -42.9 -30.9 -37.4 -28.7 -58.9 -59.3 -54.8 -52.1

7.53 20.8 21.0 12.0 38.5 -58.6 -59.2 -55.7 -30.4 -52.7 -28.3 -58.7 -59.2 -57.4 -50.8

20.8 7.5 21.0 12.0 37.9 -55.4 -55.6 -28.9 -53.0 -26.2 -52.4 -55.7 -55.7 -43.7 -53.5

19.8 14.8 21.0 12.0 39.1 -55.3 -55.6 -30.0 -37.5 -27.3 -36.3 -55.4 -54.3 -46.0 -38.7

18.8 17.0 21.0 12.0 40.4 -55.3 -55.4 -31.0 -33.2 -28.4 -32.0 -55.1 -51.0 -46.9 -34.3

17.8 18.2 21.0 12.0 39.1 -55.3 -55.1 -32.1 -31.4 -29.5 -30.2 -54.7 -48.3 -46.2 -32.3

17.0 18.8 21.0 12.0 38.2 -55.2 -54.7 -32.9 -30.5 -30.4 -29.4 -54.4 -46.7 -45.1 -31.4

14.8 19.8 21.0 12.0 37.0 -55.0 -53.6 -34.1 -29.4 -32.0 -28.4 -53.5 -44.3 -43.0 -30.2

7.5 20.8 21.1 11.9 42.6 -54.5 -51.9 -33.9 -28.6 -32.2 -27.7 -52.0 -42.0 -40.8 -29.4
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Observation 1 on DC_(n)41 UL -25dBm/MHz emission limit:
· Emissions are met with up to 2.5dB margin, even for cases with significant power imbalance
· For small allocations the added 1dB AMPR provides significant margin
· PSD difference does not seem to be an issue

· If 1 dB is added for large allocations PSD check seems unnecessary

· -30dBm/MHz MPR region that is only an issue for IMD5 (see discussion in [3]) in case of contiguous UL channels, is met easily with -25dBm/MHz NS04 back-off

· Similarly, Band 40 -50dBm/MHz RX protection which is only a IMD5 issue (see discussion in [4]), is easily met assuming 10dB of B41 filter rejection in the case that B40 and B41 are not synchronous
Table 3: LTE20 + NR40 results for -13dBm/MHz emissions

[image: image2.emf]LTE WF NR WF PLTE PNR PENDC BO ACLR M30L M30H M25L M25H M13L M13H IM5L IM5H IM3L IM3H

17.8 4.5 18.2 14.8 56.0 -56.3 -56.4 -56.8 -56.4 -52.7 -56.4 -56.7 -56.2 -53.2 -55.6

16.8 11.8 18.2 14.8 55.8 -56.3 -56.3 -56.8 -56.4 -53.9 -56.1 -56.7 -56.2 -48.4 -49.8

15.8 14.0 18.2 14.8 55.5 -56.2 -56.4 -56.7 -56.4 -54.9 -55.8 -56.6 -56.1 -47.7 -47.7

14.8 15.2 18.2 14.8 55.5 -56.2 -56.3 -56.8 -56.3 -55.6 -55.7 -56.6 -56.1 -47.7 -47.0

14.0 15.8 18.2 14.8 55.5 -56.2 -56.4 -56.8 -56.3 -56.0 -55.6 -56.7 -56.1 -48.1 -47.0

11.8 16.8 18.2 14.8 55.6 -56.1 -56.3 -56.7 -56.4 -56.4 -55.4 -56.5 -56.2 -50.1 -47.6

4.5 17.8 18.3 14.7 58.0 -56.1 -56.4 -56.7 -56.3 -56.7 -55.2 -56.6 -56.1 -55.5 -52.2

22.8 9.5 23.4 9.6 58.9 -54.2 -54.7 -54.6 -54.7 -45.7 -54.7 -54.7 -54.8 -48.4 -47.9

21.8 16.8 23.4 9.6 57.0 -54.3 -54.7 -54.8 -54.9 -46.9 -54.2 -54.6 -54.7 -43.2 -38.2

20.8 19.0 23.4 9.6 56.5 -54.2 -54.7 -55.0 -54.9 -48.1 -53.8 -54.6 -54.6 -41.3 -36.5

19.8 20.2 23.4 9.6 55.7 -54.0 -54.8 -55.0 -54.9 -49.6 -53.4 -54.4 -54.6 -39.4 -36.0

19.0 20.8 23.4 9.6 55.3 -53.9 -54.7 -54.9 -54.8 -50.7 -53.2 -54.4 -54.5 -38.7 -35.4

16.8 21.8 23.4 9.6 55.6 -53.6 -54.5 -54.8 -54.6 -53.1 -52.6 -54.2 -54.3 -38.8 -35.5

9.5 22.8 23.3 9.7 57.4 -52.8 -54.1 -54.2 -54.3 -54.3 -51.9 -53.8 -54.2 -47.5 -36.4

22.8 9.5 23.5 9.5 60.4 -57.1 -57.7 -57.1 -58.0 -48.7 -57.8 -57.6 -58.1 -44.4 -49.2

21.8 16.8 23.5 9.5 58.9 -57.5 -58.2 -58.1 -58.3 -49.6 -57.7 -57.7 -58.0 -45.0 -39.8

20.8 19.0 23.4 9.6 57.8 -57.6 -58.2 -58.4 -58.4 -50.8 -57.2 -57.7 -57.9 -44.0 -37.9

19.8 20.2 23.4 9.6 56.6 -57.4 -58.3 -58.4 -58.4 -52.0 -56.9 -57.5 -57.9 -42.6 -37.3

19.0 20.8 23.2 9.8 56.7 -57.2 -58.2 -58.3 -58.2 -53.1 -56.7 -57.5 -57.7 -41.6 -36.8

16.8 21.8 23.2 9.8 54.3 -56.7 -57.9 -58.0 -58.0 -55.7 -55.8 -57.3 -55.8 -40.7 -34.2

9.5 22.8 23.0 10.0 50.7 -55.7 -57.4 -57.2 -57.3 -57.1 -52.9 -56.2 -56.9 -48.5 -31.0

24.8 11.5 24.3 8.7 34.8 -52.1 -53.4 -43.7 -53.2 -23.0 -43.3 -46.8 -54.4 -13.1 -41.5

23.8 18.8 24.8 8.2 53.6 -56.0 -56.8 -55.0 -57.0 -46.8 -55.6 -51.5 -55.8 -32.9 -35.5

22.8 21.0 25.0 8.0 55.1 -56.2 -57.1 -56.4 -57.4 -47.8 -55.8 -53.9 -54.5 -39.8 -33.3

21.8 22.2 25.0 8.0 52.1 -55.9 -57.1 -56.6 -57.2 -48.5 -54.0 -54.8 -50.0 -40.3 -29.9

21.0 22.8 25.1 7.9 47.3 -55.6 -56.8 -56.6 -57.2 -49.2 -51.8 -54.6 -46.4 -38.6 -25.7

18.8 23.8 25.0 8.0 40.3 -55.0 -56.3 -56.3 -56.5 -50.7 -44.9 -54.0 -45.4 -36.9 -17.8

11.5 24.8 24.9 8.1 41.0 -52.6 -54.7 -54.0 -54.2 -51.3 -31.2 -53.4 -51.9 -43.6 -17.7

26.8 13.5 26.5 6.5 34.0 -50.5 -52.7 -32.1 -47.6 -13.3 -33.9 -47.8 -54.0 -14.0 -40.9

25.8 20.8 26.7 6.3 40.2 -54.0 -54.9 -52.1 -55.0 -29.2 -44.3 -40.4 -48.0 -18.7 -29.3

24.8 23.0 26.8 6.2 46.4 -54.5 -55.7 -53.9 -55.8 -35.4 -39.1 -43.7 -43.3 -27.7 -24.2

23.8 24.2 26.8 6.2 42.0 -54.6 -55.7 -54.6 -55.8 -39.0 -34.5 -46.7 -41.0 -32.0 -19.6

23.0 24.8 26.8 6.2 39.4 -54.4 -55.6 -54.8 -55.6 -40.5 -31.9 -48.5 -40.2 -33.0 -17.0

20.8 25.8 26.9 6.1 36.2 -53.7 -54.9 -54.0 -54.1 -39.7 -27.1 -51.3 -41.2 -34.1 -14.0

13.5 26.8 27.0 6.0 37.9 -51.7 -53.2 -52.0 -45.0 -38.3 -19.0 -52.1 -49.7 -40.8 -16.1

26.8 13.5 26.8 6.2 43.3 -54.8 -55.8 -33.5 -55.1 -20.8 -44.9 -54.5 -56.0 -34.2 -45.2

25.8 20.8 26.8 6.2 44.3 -54.8 -55.9 -36.0 -51.0 -24.0 -32.4 -49.6 -53.8 -31.7 -36.6

24.8 23.0 26.9 6.1 45.8 -54.8 -55.7 -38.2 -45.0 -24.8 -29.2 -49.0 -48.4 -34.5 -30.4

23.8 24.2 26.9 6.1 42.8 -54.8 -55.6 -40.4 -41.3 -24.6 -27.5 -50.6 -46.7 -37.1 -26.3

23.0 24.8 26.9 6.1 41.2 -54.7 -55.6 -42.0 -39.3 -24.6 -26.4 -51.8 -46.5 -38.8 -24.4

20.8 25.8 27.0 6.0 39.5 -54.4 -55.1 -46.0 -36.3 -25.6 -24.0 -53.8 -47.8 -40.9 -22.8

13.5 26.8 27.1 5.9 41.2 -54.3 -55.2 -50.0 -32.9 -34.6 -21.4 -54.4 -55.0 -46.0 -26.6

26.8 13.53 23.6 9.4 34.4 -50.1 -51.6 -25.9 -40.6 -43.8 -38.1 -50.6 -51.3 -25.6 -48.5

25.8 20.83 25.0 8.0 28.4 -49.8 -51.3 -18.5 -30.3 -37.5 -28.3 -45.6 -50.0 -18.3 -38.3

24.8 22.99 26.0 7.0 27.3 -49.4 -50.0 -16.3 -28.8 -34.7 -27.3 -42.2 -47.4 -16.2 -33.0

23.8 24.17 26.6 6.4 26.6 -49.2 -48.8 -15.0 -26.0 -33.5 -24.3 -39.9 -45.0 -14.8 -29.4

22.99 24.8 27.1 5.9 36.1 -51.3 -48.3 -24.0 -23.6 -38.4 -22.0 -41.4 -43.7 -25.4 -27.4

20.83 25.8 27.1 5.9 33.3 -54.2 -49.4 -38.7 -19.8 -37.6 -17.6 -51.9 -43.5 -40.8 -26.6

13.53 26.8 27.1 5.9 30.2 -54.2 -49.0 -38.8 -15.9 -37.4 -13.5 -51.5 -42.9 -41.2 -27.1

26.8 13.53 27.1 5.9 40.4 -54.7 -55.9 -25.7 -39.9 -22.3 -36.7 -55.0 -55.8 -39.9 -50.4

25.8 20.83 27.0 6.0 42.6 -53.8 -53.9 -28.0 -30.2 -27.0 -27.9 -52.7 -54.8 -37.2 -42.1

24.8 22.99 27.1 5.9 41.3 -53.3 -50.0 -28.2 -29.0 -28.3 -27.1 -52.4 -51.8 -39.6 -35.4

23.8 24.17 27.0 6.0 38.3 -53.0 -47.7 -27.7 -26.4 -27.3 -24.4 -53.1 -50.3 -42.1 -31.7

22.99 24.8 27.0 6.0 36.5 -52.8 -46.5 -27.6 -24.2 -26.5 -22.1 -53.6 -50.0 -43.3 -30.0

20.83 25.8 27.0 6.0 33.2 -53.2 -45.2 -28.1 -20.0 -25.8 -17.7 -54.1 -50.0 -44.9 -28.5

13.53 26.8 27.0 6.0 30.2 -53.9 -47.0 -34.1 -15.9 -32.0 -13.5 -54.2 -51.8 -47.9 -30.9

26.8 13.5 27.0 6.0 39.7 -50.8 -52.3 -26.0 -38.3 -25.1 -37.0 -46.4 -51.3 -32.9 -40.2

25.8 20.8 27.0 6.0 40.3 -50.2 -49.9 -27.2 -28.3 -26.2 -27.4 -45.7 -41.2 -33.8 -29.2

24.8 23.0 27.0 6.0 39.8 -48.7 -45.4 -26.7 -27.2 -25.2 -26.7 -44.4 -36.7 -33.4 -27.9

23.8 24.2 27.0 6.0 38.4 -46.8 -42.4 -25.8 -26.1 -23.9 -25.5 -42.5 -33.9 -32.5 -26.6

23.0 24.8 27.0 6.0 37.0 -45.3 -40.9 -25.2 -24.7 -23.2 -24.0 -41.3 -32.4 -31.8 -25.3

20.8 25.8 27.1 5.9 34.0 -43.1 -38.3 -24.3 -21.3 -22.1 -20.4 -39.4 -30.1 -30.9 -22.1

13.5 26.8 27.1 5.9 38.3 -40.9 -35.7 -23.6 -17.2 -21.3 -16.3 -37.5 -28.2 -30.3 -18.2
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It is to be noted that ACLR is failed for some cases but these have >12dB PSD difference. Similarly is to be noted that -13dB/MHz limit is marginal for some cases but these have >12dB PSD difference
Observation 2 on DC_(n)41 UL -13dBm/MHz emission limit:

· Emissions are met, even for cases with significant power imbalance 

· For small allocations the added 1dB AMPR provides significant margin, the highest AMPR valure baing the same than for -25dBm/MHz

· 6dB PSD difference does not seem to be an issue other than for ACLR issues and >12dB
· -30dBm/MHz MPR region is met in all case but one marginal one (PSD difference > 16dB) with the -13dBm/MHz NS04 back-off
· Similarly, Band 40 -50dBm/MHz RX protection is met assuming 10dB of B41 filter rejection in the case that B40 and B41 are not synchronous for all cases but the full + full allocation case even at low PSD difference where an extra 3dB back-off may be required
2.3. DC_41_n41 UL Configuration

The measured channel configurations and QPSK SC-FDMA LTE and CP_OFDM NR waveform allocations are the following:

· LTE20+NR40_SCS15 with 20MHz gap (worst case provided here with LTE ACLR in gap)
· LTE20+NR40_SCS15 with 40MHz gap (provided in [5], both LTE and NR ACLR in gap)

· QPSK_20MHZ_1RB_0 + CP_4_40MHZ_1RB_215_15

· QPSK_20MHZ_2RB_0 + CP_4_40MHZ_1RB_215_15

· QPSK_20MHZ_2RB_0 + CP_4_40MHZ_2RB_214_15

· QPSK_20MHZ_2RB_0 + CP_4_40MHZ_4RB_210_15

· QPSK_20MHZ_3RB_0 + CP_4_40MHZ_3RB_212_15

· QPSK_20MHZ_6RB_0 + CP_4_40MHZ_6RB_207_15

· QPSK_20MHZ_8RB_0 + CP_4_40MHZ_4RB_210_15 

· QPSK_20MHZ_20RB_0 + CP_4_40MHZ_20RB_186_15

· QPSK_20MHZ_1RB_99 + CP_4_40MHZ_108RB_108_15

· QPSK_20MHZ_50RB_0 + CP_4_40MHZ_108RB_108_15

· QPSK_20MHZ_100RB_0 + CP_4_40MHZ_216RB_0_15

· LTE20+NR60_SCS30 with 80MHz gap (provided in [5])
· QPSK_20MHZ_1RB_0 + CP_4_60MHZ_1RB_161_30

· QPSK_20MHZ_2RB_0 + CP_4_60MHZ_2RB_160_30

· QPSK_20MHZ_6RB_0 + CP_4_60MHZ_3RB_158_30

· QPSK_20MHZ_18RB_0 + CP_4_60MHZ_5RB_155_30

· QPSK_20MHZ_20RB_0 + CP_4_60MHZ_30RB_117_30

· QPSK_20MHZ_1RB_99 + CP_4_60MHZ_54RB_54_30

· QPSK_20MHZ_1RB_99 + CP_4_60MHZ_81RB_81_30

· QPSK_20MHZ_50RB_0 + CP_4_60MHZ_81RB_81_30

· QPSK_20MHZ_100RB_0 + CP_4_60MHZ_162RB_0_30

For the columns
· L_WA and N_WA stands for LTE and NR wanted channel

· L_AL/AH and N_AL/AH stands for LTE and NR Adjacent low and high channels

· Note that L_AH or N_AL may not be valid depending on gap size.

· This notation assumes NR channel above LTE channel.

Table 4: LTE20 + NR40 + 20MHz gap results for -25dBm/MHz emissions

[image: image3.emf]LTE WFNR WF PLTE PNR PENDC BO L_WA L_AL L_AH N_WA N_AL N_AH IM3L IM3H IM5L IM5H M13L M13H M25L M25H M30L M30H

19.8 6.5 19.6 15.4 19.4 62.6 63.4 5.5NA 63.1 -54.5 -56.9 -58.8 -59.0 -53.0 -58.1 -58.6 -58.2 -58.7 -58.2

18.8 13.8 19.7 15.3 18.4 61.7 62.3 6.5NA 70.1 -49.5 -50.3 -58.9 -59.0 -54.5 -57.8 -58.5 -58.2 -58.3 -58.2

16.8 17.2 19.8 15.2 16.4 59.8 60.2 7.5NA 73.1 -48.2 -47.3 -58.9 -58.9 -56.7 -57.5 -58.3 -58.1 -57.9 -58.2

16.0 17.8 19.8 15.2 15.6 59.0 59.4 8.5NA 73.7 -48.2 -47.4 -58.9 -58.9 -57.1 -57.3 -58.3 -58.2 -57.9 -58.2

13.8 18.8 19.9 15.1 13.4 56.7 57.2 9.5NA 74.4 -50.3 -48.0 -58.9 -58.8 -57.9 -57.1 -58.2 -58.2 -57.7 -58.3

6.5 19.8 20.0 15.0 6.1 49.3 49.8 10.5NA 75.2 -56.8 -52.5 -58.9 -58.8 -58.1 -56.8 -58.2 -58.2 -57.4 -58.2

20.8 7.5 21.1 13.9 7.2 49.9 50.7 11.5NA 60.9 -56.6 -52.4 -59.7 -59.6 -58.8 -57.9 -58.7 -58.9 -57.9 -59.0

19.8 14.8 21.0 14.0 14.5 57.4 58.0 12.5NA 60.0 -48.9 -47.3 -59.6 -59.6 -58.2 -58.2 -58.8 -58.9 -58.1 -59.1

18.8 17.0 21.0 14.0 16.7 59.6 60.2 13.5NA 58.9 -47.3 -46.6 -59.6 -59.6 -57.4 -58.4 -58.9 -58.9 -58.4 -59.0

18.2 17.8 20.9 14.1 17.5 60.5 61.0 14.5NA 58.3 -47.2 -46.5 -59.5 -59.8 -56.7 -58.4 -58.9 -58.8 -58.5 -59.0

17.0 18.8 20.9 14.1 18.5 61.5 62.1 15.5NA 57.1 -47.7 -47.1 -59.6 -59.7 -55.6 -58.5 -59.0 -58.9 -58.7 -59.0

14.8 19.8 20.8 14.2 19.5 62.4 63.2 16.5NA 54.9 -49.4 -49.3 -59.5 -59.7 -54.5 -58.6 -59.1 -58.9 -58.8 -58.9

7.5 20.8 20.7 14.3 20.5 63.3 64.3 17.5NA 47.7 -55.1 -56.9 -59.5 -59.8 -52.8 -58.8 -59.3 -58.9 -59.2 -58.9

20.8 7.5 21.1 13.9 7.1 49.8 50.7 18.5NA 61.0 -56.9 -52.0 -59.6 -59.5 -58.7 -57.8 -58.8 -58.9 -58.0 -59.1

19.8 14.8 21.0 14.0 14.4 57.2 58.0 19.5NA 59.9 -49.7 -46.8 -59.5 -59.7 -58.1 -58.0 -58.9 -58.9 -58.2 -59.1

18.8 17.0 21.0 14.0 16.6 59.5 60.2 20.5NA 59.0 -47.8 -46.2 -59.6 -59.8 -56.7 -58.2 -59.0 -58.9 -58.4 -59.0

18.2 17.8 20.9 14.1 17.4 60.3 61.0 21.5NA 58.4 -47.6 -46.2 -59.7 -59.7 -55.9 -58.3 -59.0 -58.9 -58.5 -58.9

17.0 18.8 20.8 14.2 18.4 61.3 62.1 22.5NA 57.2 -47.9 -46.6 -59.7 -59.8 -54.5 -58.4 -59.1 -58.9 -58.7 -59.1

14.8 19.8 20.8 14.2 19.4 62.2 63.1 23.5NA 55.1 -49.7 -48.8 -59.6 -59.8 -53.0 -58.8 -59.1 -58.9 -59.0 -59.1

7.5 20.8 20.7 14.3 20.4 62.9 64.3 24.5NA 47.8 -55.1 -56.8 -59.6 -59.8 -51.5 -58.9 -59.2 -59.0 -59.4 -59.0

21.8 8.5 22.0 13.0 8.3 50.6 51.5 25.5NA 58.8 -56.2 -51.7 -59.4 -59.3 -58.4 -50.8 -58.3 -58.6 -57.5 -58.7

20.8 15.8 21.9 13.1 15.6 58.1 58.9 26.5NA 59.2 -49.1 -46.6 -59.4 -59.4 -57.7 -54.1 -58.6 -58.6 -57.9 -58.8

19.8 18.0 21.9 13.1 17.8 60.2 61.1 27.5NA 59.1 -47.8 -45.9 -59.3 -59.5 -56.1 -56.5 -58.6 -58.6 -58.1 -58.7

19.2 18.8 21.9 13.1 18.6 61.0 61.9 28.5NA 58.7 -47.8 -45.8 -59.3 -59.4 -55.1 -57.5 -58.6 -58.6 -58.1 -58.7

18.0 19.8 21.9 13.1 19.6 61.9 63.0 29.5NA 57.7 -48.6 -46.5 -59.3 -59.6 -53.5 -58.2 -58.6 -58.6 -58.4 -58.8

15.8 20.8 21.8 13.2 20.6 62.5 64.1 30.5NA 55.6 -50.9 -48.4 -59.3 -59.6 -51.6 -58.5 -58.7 -58.7 -58.8 -58.7

8.5 21.8 21.8 13.2 21.6 62.9 65.1 31.5NA 48.3 -56.0 -56.5 -59.3 -59.7 -49.4 -58.7 -58.6 -58.6 -59.1 -58.7

21.8 8.5 22.1 12.9 8.6 50.8 51.7 32.5NA 61.4 -56.3 -51.4 -59.2 -59.3 -58.3 -57.2 -58.3 -58.6 -57.4 -58.7

20.8 15.8 22.1 12.9 15.9 58.2 59.1 33.5NA 60.5 -49.3 -46.1 -59.3 -59.4 -56.9 -57.7 -58.4 -58.6 -57.6 -58.7

19.8 18.0 22.1 12.9 18.0 60.2 61.2 34.5NA 59.6 -48.3 -45.2 -59.3 -59.5 -53.6 -57.8 -58.5 -58.5 -58.0 -58.6

19.2 18.8 22.1 12.9 18.9 60.8 62.1 35.5NA 59.0 -48.3 -45.6 -59.3 -59.5 -51.4 -57.9 -58.6 -58.6 -58.1 -58.7

18.0 19.8 22.1 12.9 19.8 60.9 63.2 36.5NA 57.8 -49.3 -46.1 -59.2 -59.5 -48.5 -57.9 -58.4 -58.5 -58.4 -58.6

15.8 20.8 22.1 12.9 20.9 60.4 64.2 37.5NA 55.6 -51.6 -47.9 -59.2 -59.5 -45.1 -58.0 -58.5 -58.4 -58.6 -58.5

8.5 21.8 22.1 12.9 21.9 59.4 65.3 38.5NA 48.4 -56.4 -56.1 -59.2 -59.7 -41.8 -58.5 -58.4 -58.5 -59.1 -58.6

22.8 9.5 23.0 12.0 9.3 50.8 52.1 39.5NA 47.6 -56.3 -52.8 -58.8 -58.9 -54.1 -31.8 -57.7 -51.5 -57.0 -58.4

21.8 16.8 23.0 12.0 16.6 49.6 59.5 40.5NA 48.7 -51.0 -48.5 -58.8 -58.9 -37.1 -34.1 -57.8 -54.4 -57.3 -58.3

20.8 19.0 22.9 12.1 18.8 47.0 61.8 41.5NA 50.0 -50.3 -47.9 -58.7 -59.0 -32.2 -36.7 -57.5 -56.5 -57.6 -58.4

20.2 19.8 22.9 12.1 19.6 46.1 62.6 42.5NA 50.9 -50.8 -47.9 -58.9 -59.1 -30.5 -38.5 -56.9 -57.3 -57.7 -58.3

19.0 20.8 22.9 12.1 20.6 45.1 63.7 43.5NA 52.4 -51.9 -48.4 -59.0 -59.1 -28.7 -42.2 -55.3 -58.1 -57.9 -58.4

16.8 21.8 22.9 12.1 21.6 44.4 64.8 44.5NA 54.1 -53.7 -50.0 -58.8 -59.2 -27.2 -49.5 -52.7 -58.2 -58.4 -58.3

9.5 22.8 22.8 12.2 22.6 43.8 65.8 45.5NA 49.0 -56.9 -56.7 -58.8 -59.2 -26.0 -58.1 -49.5 -58.2 -58.7 -58.3

22.8 9.5 22.9 12.1 22.7 66.0 63.2 46.5NA 83.7 -59.7 -53.2 -59.4 -60.4 -59.7 -53.2 -59.9 -55.0 -59.7 -59.1

21.8 16.8 23.0 12.0 21.7 64.5 61.1 47.5NA 75.4 -58.8 -35.3 -59.5 -60.3 -58.8 -35.3 -59.2 -37.9 -59.5 -58.0

20.8 19.0 23.0 12.0 20.7 63.1 60.5 48.5NA 72.2 -58.2 -31.2 -59.6 -60.2 -58.2 -31.2 -58.7 -33.7 -59.1 -57.2

19.8 20.2 23.0 12.0 19.7 61.8 60.0 49.5NA 69.6 -57.8 -29.5 -59.5 -60.1 -57.8 -29.5 -58.4 -32.0 -58.9 -56.9

19.0 20.8 23.0 12.0 18.9 60.8 59.4 50.5NA 68.2 -57.7 -28.7 -59.6 -60.1 -57.7 -28.7 -58.2 -31.2 -58.8 -56.9

16.8 21.8 23.0 12.0 16.8 58.3 57.3 51.5NA 66.0 -57.4 -27.9 -59.5 -60.0 -57.4 -27.9 -57.9 -30.2 -58.7 -56.7

9.5 22.8 23.0 12.0 9.4 50.8 49.8 52.5NA 63.9 -57.2 -27.4 -59.4 -59.9 -57.2 -27.4 -57.7 -29.5 -58.3 -57.0

22.8 9.5 23.1 11.9 22.9 40.3 56.5 53.5NA 78.9 -28.3 -53.0 -60.0 -60.7 -28.3 -53.0 -31.3 -54.9 -59.6 -59.2

21.8 16.8 23.1 11.9 21.9 40.3 58.2 54.5NA 73.4 -28.9 -35.3 -60.2 -60.7 -28.9 -35.3 -32.6 -37.9 -59.3 -59.2

20.8 19.0 23.1 11.9 20.9 40.7 59.4 55.5NA 71.7 -29.9 -31.2 -60.2 -60.6 -29.9 -31.2 -34.3 -33.7 -59.0 -59.2

19.8 20.2 23.1 11.9 19.9 41.3 60.0 56.5NA 69.7 -31.4 -29.5 -60.3 -60.5 -31.4 -29.5 -36.2 -31.9 -58.9 -59.1

19.0 20.8 23.1 11.9 19.1 42.0 60.0 57.5NA 68.4 -32.8 -28.7 -60.3 -60.5 -32.8 -28.7 -37.9 -31.2 -58.8 -59.0

16.8 21.8 23.1 11.9 16.9 44.4 58.4 58.5NA 66.0 -37.3 -27.9 -60.3 -60.3 -37.3 -27.9 -42.7 -30.2 -58.5 -58.5

9.5 22.8 23.1 11.9 9.6 49.7 50.4 59.5NA 63.9 -53.9 -27.4 -60.4 -60.3 -53.9 -27.4 -56.3 -29.5 -58.2 -57.5

22.8 9.5 23.1 11.9 22.9 39.4 40.0 60.5NA 53.1 -58.4 -58.7 -59.3 -59.2 -29.6 -54.8 -32.2 -55.5 -47.5 -59.2

21.8 16.8 23.1 11.9 21.9 39.3 38.7 61.5NA 63.1 -55.7 -48.1 -57.2 -57.0 -28.2 -36.1 -30.9 -37.4 -48.2 -55.0

20.8 19.0 23.1 11.9 20.9 39.6 37.0 62.5NA 67.6 -54.8 -43.8 -57.1 -56.8 -29.3 -32.2 -32.0 -33.4 -50.5 -51.9

19.8 20.2 23.1 11.9 19.9 40.2 35.6 63.5NA 69.9 -54.3 -41.5 -57.0 -56.6 -30.8 -30.7 -33.5 -31.8 -51.6 -49.4

19.0 20.8 23.1 11.9 19.0 40.8 34.7 64.5NA 70.9 -54.0 -40.4 -56.9 -56.2 -32.2 -30.1 -34.8 -31.1 -52.0 -48.0

16.8 21.8 23.1 11.9 16.9 42.4 32.3 65.5NA 71.2 -53.8 -38.8 -56.8 -55.6 -36.2 -29.3 -38.6 -30.2 -51.3 -45.7

9.5 22.8 23.1 11.9 9.6 38.8 24.7 66.5NA 70.4 -54.0 -37.4 -56.6 -54.6 -41.0 -28.9 -42.5 -29.6 -49.5 -43.5
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Observation 3 on DC_41_n41 UL -25dBm/MHz emission limit:

· Emissions are met, even for cases with significant power imbalance
· For small allocations the added 1dB added AMPR provides significant margin
· PSD difference does not seem to be an issue over than for ACLR in the full allocation case but with >16dB PSD difference

· -30dBm/MHz MPR region that is an issue for IMD3 (see discussion in [3]) in case of non-contiguous UL channels has marginal cases for large allocations where an extra dB back-off would be required. Using -25dBm/MHz NS04 AMPR but with a plateau at 13dB rather than 12dB seems appropriate and would work with PSD difference >6dB
· Similarly, Band 40 protection which is also an IMD3 issue (see discussion in [4]), it would require more back-off even at equal PSD for total RB allocation > 12. Further investigations where done to find appropriate back-off
Table 5: LTE20 + NR40 + 20MHz gap results for -13dBm/MHz emissions

[image: image4.emf]LTE WF NR WF PLTE PNR PENDC BO L_WA L_AL L_AH N_WA N_AL N_AH IM3L IM3H IM5L IM5H M13L M13H M25L M25H M30L M30H

19.8 6.5 19.6 15.4 19.4 62.6 63.4 5.5NA 63.1 -54.5 -56.9 -58.8 -59.0 -53.0 -58.1 -58.6 -58.2 -58.7 -58.2

18.8 13.8 19.7 15.3 18.4 61.7 62.3 12.8NA 70.1 -49.5 -50.3 -58.9 -59.0 -54.5 -57.8 -58.5 -58.2 -58.3 -58.2

16.8 17.2 19.8 15.2 16.4 59.8 60.2 16.2NA 73.1 -48.2 -47.3 -58.9 -58.9 -56.7 -57.5 -58.3 -58.1 -57.9 -58.2

16.0 17.8 19.8 15.2 15.6 59.0 59.4 16.8NA 73.7 -48.2 -47.4 -58.9 -58.9 -57.1 -57.3 -58.3 -58.2 -57.9 -58.2

13.8 18.8 19.9 15.1 13.4 56.7 57.2 17.8NA 74.4 -50.3 -48.0 -58.9 -58.8 -57.9 -57.1 -58.2 -58.2 -57.7 -58.3

6.5 19.8 20.0 15.0 6.1 49.3 49.8 18.8NA 75.2 -56.8 -52.5 -58.9 -58.8 -58.1 -56.8 -58.2 -58.2 -57.4 -58.2

24.8 11.5 24.8 10.2 24.6 63.7 66.4 10.5NA 65.6 -45.7 -50.2 -58.2 -59.7 -48.8 -57.5 -57.2 -57.4 -58.1 -57.6

23.8 18.8 24.8 10.2 23.5 63.3 65.7 17.8NA 72.9 -42.6 -38.3 -56.4 -57.5 -47.6 -55.4 -56.0 -56.1 -56.1 -56.1

22.8 21.0 24.8 10.2 22.5 62.6 64.7 20.0NA 74.8 -42.7 -36.3 -56.7 -57.2 -48.8 -55.1 -56.2 -56.2 -55.8 -56.4

21.8 22.2 24.9 10.1 21.5 61.7 63.6 21.2NA 75.4 -41.6 -35.3 -56.5 -56.7 -50.0 -54.6 -56.0 -56.2 -55.3 -56.4

21.0 22.8 24.8 10.2 20.7 60.9 62.6 21.7NA 75.6 -40.6 -34.2 -56.6 -56.0 -51.0 -54.4 -55.8 -56.1 -54.9 -56.3

18.8 23.8 24.8 10.2 18.5 58.3 59.9 22.6NA 75.8 -39.3 -29.0 -56.4 -52.4 -53.3 -53.6 -55.2 -55.7 -54.1 -55.9

11.5 24.8 24.9 10.1 11.2 49.0 51.1 23.7NA 74.7 -46.3 -24.7 -55.0 -54.1 -53.4 -50.3 -53.5 -54.5 -52.0 -54.7

11.5 24.8 24.8 10.2 24.6 63.6 66.5 10.7NA 49.5 -45.2 -49.9 -58.3 -59.7 -48.6 -57.7 -57.1 -57.5 -58.2 -57.6

18.8 23.8 24.9 10.1 23.6 63.2 65.8 18.0NA 57.2 -45.3 -40.0 -58.7 -59.5 -49.5 -57.6 -57.9 -57.9 -58.1 -58.3

21.0 22.8 24.9 10.1 22.5 62.5 64.7 20.2NA 59.5 -45.0 -37.8 -58.8 -59.1 -50.7 -57.3 -58.0 -58.2 -57.7 -58.3

22.2 21.8 25.0 10.0 21.5 61.7 63.6 21.4NA 60.6 -44.0 -37.0 -58.7 -59.1 -51.9 -56.8 -57.9 -58.2 -57.4 -58.4

22.8 21.0 25.0 10.0 20.7 60.8 62.6 21.9NA 61.1 -43.0 -36.6 -58.8 -58.6 -52.9 -56.7 -57.8 -58.1 -57.1 -58.4

23.8 18.8 25.1 9.9 18.5 58.4 60.0 23.1NA 61.9 -41.9 -34.4 -58.6 -55.7 -55.3 -55.9 -57.4 -57.9 -56.2 -58.1

24.8 11.5 25.2 9.8 11.2 50.3 52.2 24.0NA 60.9 -49.2 -31.1 -57.7 -57.7 -56.3 -52.3 -56.2 -57.4 -54.8 -57.5

13.5 26.8 26.2 8.8 25.9 44.8 63.2 12.7NA 44.8 -13.4 -41.7 -48.3 -56.6 -24.8 -43.0 -45.2 -52.5 -53.1 -53.5

20.8 25.8 26.8 8.2 25.4 62.5 66.3 20.0NA 57.8 -33.7 -35.5 -52.9 -57.2 -46.8 -55.8 -55.0 -56.5 -56.7 -56.9

23.0 24.8 26.9 8.1 24.5 62.4 65.6 22.1NA 60.2 -39.5 -33.2 -55.5 -55.9 -47.6 -55.8 -56.1 -57.1 -56.3 -57.3

24.2 23.8 26.9 8.1 23.4 61.5 64.3 23.3NA 60.6 -40.0 -29.4 -55.9 -48.8 -48.4 -54.1 -56.3 -57.0 -55.7 -57.3

24.8 23.0 27.0 8.0 22.6 60.6 63.4 24.0NA 60.1 -38.9 -25.8 -56.0 -46.8 -48.9 -51.8 -56.1 -57.0 -55.3 -57.2

25.8 20.8 27.0 8.0 20.5 57.9 60.1 24.9NA 57.6 -37.1 -18.4 -55.8 -45.3 -50.5 -45.7 -55.2 -56.2 -54.0 -56.8

26.8 13.5 27.1 7.9 13.1 48.5 51.6 25.9NA 46.4 -44.1 -17.8 -55.6 -52.5 -50.7 -31.5 -53.1 -53.6 -51.5 -55.1

15.5 28.8 28.5 6.5 28.2 36.5 64.5 14.5NA 40.2 -14.1 -41.6 -48.2 -56.0 -14.1 -34.0 -33.5 -48.4 -52.3 -52.8

22.8 27.8 28.9 6.1 27.7 52.9 66.8 21.8NA 54.5 -20.1 -30.1 -42.3 -49.1 -29.6 -44.7 -52.3 -54.7 -54.8 -54.9

25.0 26.8 28.9 6.1 26.6 57.4 66.2 24.0NA 53.3 -28.9 -24.5 -45.3 -43.8 -35.5 -39.0 -53.6 -55.5 -54.9 -55.7

26.2 25.8 28.9 6.1 25.6 58.7 65.1 25.2NA 50.8 -32.0 -19.6 -48.2 -41.3 -38.9 -34.4 -54.2 -55.5 -54.2 -56.0

26.8 25.0 28.9 6.1 24.8 58.3 64.0 25.8NA 49.4 -32.7 -17.3 -49.5 -40.6 -40.2 -31.5 -54.2 -55.3 -53.8 -55.9

27.8 22.8 29.0 6.0 22.6 54.9 61.2 26.8NA 45.9 -34.2 -13.9 -52.6 -41.6 -39.1 -26.6 -53.3 -54.2 -52.7 -55.4

28.8 15.5 28.9 6.1 15.3 45.4 52.0 27.7NA 38.9 -41.4 -16.2 -53.9 -50.3 -37.9 -18.2 -51.1 -43.5 -50.4 -53.9

15.5 28.8 28.8 6.2 28.6 43.3 68.5 14.5NA 49.1 -35.6 -45.8 -55.4 -57.9 -22.0 -46.0 -33.8 -55.0 -56.3 -55.8

22.8 27.8 28.9 6.1 27.6 44.3 67.6 21.9NA 47.1 -33.4 -36.7 -51.3 -54.8 -24.5 -32.4 -36.2 -51.0 -55.5 -55.8

25.0 26.8 28.9 6.1 26.6 43.9 66.4 24.1NA 45.5 -35.6 -30.1 -50.8 -48.6 -24.7 -29.1 -38.3 -44.9 -54.9 -56.0

26.2 25.8 29.0 6.0 25.6 43.3 65.3 25.2NA 44.8 -37.5 -25.7 -52.1 -46.6 -24.6 -27.2 -40.3 -41.1 -54.5 -56.0

26.8 25.0 29.0 6.0 24.8 42.8 64.4 25.9NA 44.2 -38.8 -24.4 -53.3 -46.8 -24.5 -26.0 -42.0 -39.0 -54.2 -56.1

27.8 22.8 29.0 6.0 22.6 42.3 61.9 26.9NA 42.9 -41.1 -22.4 -55.1 -48.1 -25.5 -23.7 -45.1 -35.6 -53.6 -56.0

28.8 15.5 29.1 5.9 15.3 43.1 54.3 27.9NA 40.9 -46.3 -26.6 -55.9 -55.7 -34.4 -21.0 -48.9 -32.2 -53.0 -55.9

28.8 15.5 25.1 9.9 24.6 59.2 36.1 14.5NA 49.5 -50.1 -38.1 -50.5 -54.7 -50.1 -38.1 -51.3 -40.6 -51.4 -51.2

27.8 22.8 26.8 8.2 24.6 58.1 36.0 21.8NA 45.9 -48.3 -27.4 -45.9 -53.8 -48.3 -27.4 -49.6 -29.5 -50.2 -45.8

26.8 25.0 27.8 7.2 24.5 54.8 35.5 24.0NA 45.7 -43.7 -26.1 -42.7 -51.0 -43.7 -26.1 -46.0 -28.0 -49.2 -39.2

25.8 26.2 28.4 6.6 24.5 52.3 34.9 25.2NA 43.6 -41.0 -23.1 -40.5 -49.9 -41.0 -23.1 -43.3 -25.2 -48.1 -35.6

25.0 26.8 28.9 6.1 24.5 51.8 38.3 25.9NA 45.6 -40.2 -20.7 -42.6 -48.2 -40.2 -20.7 -42.4 -22.9 -49.8 -33.7

22.8 27.8 29.0 6.0 22.7 49.0 36.3 26.9NA 42.2 -39.6 -16.6 -55.1 -52.7 -39.6 -16.6 -41.5 -19.0 -49.4 -33.1

15.5 28.8 29.1 5.9 15.4 45.0 32.5 27.9NA 40.3 -43.4 -12.6 -55.2 -56.0 -43.4 -12.6 -45.1 -15.1 -51.1 -35.7

28.8 15.5 29.1 5.9 28.9 40.2 49.4 14.5NA 58.9 -22.2 -36.6 -56.3 -58.9 -22.2 -36.6 -25.6 -39.9 -46.6 -55.8

27.8 22.8 29.1 5.9 27.9 42.5 49.7 21.9NA 56.4 -26.9 -27.0 -54.2 -57.1 -26.9 -27.0 -28.1 -29.3 -49.8 -53.4

26.8 25.0 29.1 5.9 26.9 42.0 49.2 24.0NA 55.9 -28.3 -25.9 -53.8 -53.3 -28.3 -25.9 -28.3 -27.9 -49.5 -47.9

25.8 26.2 29.1 5.9 25.9 40.2 47.9 25.2NA 53.1 -27.2 -23.1 -54.8 -52.3 -27.2 -23.1 -27.6 -25.2 -47.1 -44.5

25.0 26.8 29.1 5.9 25.1 38.7 46.6 25.9NA 50.6 -26.4 -20.7 -55.7 -52.2 -26.4 -20.7 -27.4 -22.9 -45.6 -42.9

22.8 27.8 29.1 5.9 22.9 36.6 43.8 26.9NA 46.2 -25.7 -16.6 -56.7 -53.8 -25.7 -16.6 -28.0 -19.0 -44.5 -40.6

15.5 28.8 29.1 5.9 15.6 35.8 37.4 27.9NA 41.7 -32.8 -12.6 -57.1 -56.9 -32.8 -12.6 -34.8 -15.1 -47.6 -39.0

28.8 15.5 29.1 5.9 28.9 39.0 39.6 14.6NA 46.9 -39.3 -50.1 -54.7 -56.0 -23.8 -38.8 -25.3 -40.1 -35.4 -53.1

27.8 22.8 29.1 5.9 27.9 41.8 39.7 21.9NA 54.0 -36.2 -36.4 -51.1 -51.1 -26.8 -28.3 -27.6 -29.1 -33.1 -41.0

26.8 25.0 29.1 5.9 27.0 41.6 38.1 24.1NA 56.7 -38.2 -32.1 -50.6 -45.9 -28.2 -27.2 -29.0 -27.7 -33.7 -35.2

25.8 26.2 29.1 5.9 25.9 39.7 34.9 25.2NA 58.0 -39.4 -29.0 -50.4 -43.0 -26.9 -24.3 -28.1 -25.0 -33.8 -31.8

25.0 26.8 29.1 5.9 25.1 38.2 32.2 25.9NA 58.5 -39.3 -27.3 -50.1 -41.6 -25.8 -21.8 -27.2 -22.6 -33.7 -30.2

22.8 27.8 29.1 5.9 22.9 35.6 26.8 26.9NA 59.2 -38.5 -25.0 -49.4 -39.5 -24.8 -17.6 -26.5 -18.6 -33.3 -28.4

15.5 28.8 29.1 5.9 15.6 31.3 16.0 27.9NA 61.0 -38.1 -23.3 -48.1 -37.6 -28.3 -13.5 -29.3 -14.6 -34.1 -28.0
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It is to be noted that ACLR is failed for some cases but these have >9dB PSD difference

Similarly is to be noted that -13dB/MHz limit is failed marginally for some cases but these have >12dB PSD difference 

Observation 4 on DC_41_n41 UL -13dBm/MHz emission limit:

· -13dB/MHz limit is failed marginally for some cases but these have >12dB PSD difference 

· It is to be noted that ACLR is failed for some cases but these have >9dB PSD difference and can then discriminated that way
· For small allocations the added 1dB AMPR provides significant margin if PSD difference is checked well above 6dB difference

· 6dB PSD difference does not seem to be an issue but > 9dB causes ACLR issues for full allocation.

· -30dBm/MHz MPR region that is an issue for IMD3 is failed even for small allocations as obvious when applying only the -13dBm/MHz NS04 AMPR. The same applies to the Band 40 protection and we need to start from the -25dBm/MHz AMPR back-off
2.4. MPR Back-off for -30dBm/MHz and Band 40 Protection
This part is discussed in [3, 4] contributions in this meeting.
2.5. Proposals for NS04 Band 41 ENDC

This set of measurements provides evidence that the Type 1UE AMPR specification for Release 15 approved in [1, 2] is appropriate to enable UEs to meet the strict NS04 emissions requirements:

· AMPR values are sufficient across the full range of LTE and NR power in almost all the cases

· The measurements also show that PSD check is necessary in some corner cases notably for -13dBm/MHz or ACLR but can probably allow a higher threshold than 6dB for the PSD difference.

· The measurements shows that for large total allocation values the additional 1dB AMPR is needed for large allocations to meet ACLR and -13dBm/MHz if PSD check cannot be performed which is relevant for Type 2 UEs
Given these observation we propose the following for NS04 AMPR:

Proposal 1: AMPR equations for Type 1 UE are kept as per CRs [1,2]
Proposal 2: PSD check 6dB threshold is kept in brackets as further optimization should be feasible in release 16
Proposal 3: 1dB extra NS04 -13dBm/MHz IMD3 AMPR is added for Type 2 UEs at least for large total allocations (6dB for B values > 2)
Proposal 4: further optimization in AMPR values (especially for small allocation), PSD check threshold and power sharing mechanism may be further studied in Release 16.
3. Conclusions

In this contribution required back-off needed to meet stringent NS04 requirements was measured under a large set of channel configurations, RB allocation and across the valid ENDC power sharing between LTE and NR applying AMPR allowance. The set of measurements exceeds 30000 test points and is provided in a separate contribution [5] for reference, this contribution focusing on the worst cases. These results have also been gaged against MPR spurious emissions of -30dBm/MHz and band 40 protection with 10dB filter rejection (-40dBm/MHz) and are used in [3, 4]. This allowed the following proposals.
Proposal 1: AMPR equations for Type 1 UE are kept as per CRs [1,2]
Proposal 2: PSD check 6dB threshold is kept in brackets as further optimization should be feasible in release 16

Proposal 3: 1dB extra NS04 -13dBm/MHz IMD3 AMPR is added for Type 2 UEs at least for large total allocations (6dB for B values > 2)

Proposal 4: further optimization in AMPR values (especially for small allocation), PSD check threshold and power sharing mechanism may be further studied in Release 16.
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