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1 Introduction
This work item focuses on the coexistence between Band 7 UE Rx and Band 38 power class 2 UE. AMPR is proposed along with justification without restricting NRB in transmission bandwidth for Carriers confined to regions in the range of 2570-2615MHz. This work deals only with single CC.
2 Limit for Band 38 emission 
2.1 Discussion

From [4], the limits for Band 38 emission were discussed in detail and major points repeated here for convenience:

There is no A-MPR and NS values for Band 38 power class 3 UE. The requirements for band 38 emission are for the coexistence with other bands especially for Band 7. Below is the corresponding table from 36.101 which shows the emission requirements for Band 38. Note that the requirements for other bands except Band 38 are omitted in the table.
Table 6.6.3.2-1: Requirements

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	38
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 65, 66, 67, 68
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	-
	2645
	-15.5
	5
	15, 22, 26

	
	Frequency range
	2645
	-
	2690
	-40
	1
	15, 22

	NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 22:
This requirement is applicable for any channel bandwidths within the range 2570 - 2615 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2597 - 2605 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
For carriers with channel bandwidth overlapping the frequency range 2615 - 2620 MHz the requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.




Based on the above table, we can find that the requirements for Band 38 emission include two parts, one part is to specify the frequency region where RB allocation is restricted to be less than or equal to 54 RB, another is to specify the restricted block where the max output power is limited as 19dBm in the IE P-Max which is quite like a ‘guard band’ to some extent. 
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Figure 1 Requirements for Band 38 power class 3
Table 1: Additional Spurious emission requirements 

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	5, 10, 15, 20
	
	

	2620-2645
	-15.5
	5MHz
	1

	2645-2690
	-40
	1MHz
	1

	Note 1: The E-UTRA carrier with channel bandwidth is confined within 2570 MHz and 2615 MHz


For the restricted region [2615 – 2620MHz], we would like to share the same proposal as in [4] and limit the max power to +19dBm:

Proposal 1: For the power class 2 UE in Band 38, reuse the power class 3 requirement for carriers with channel bandwidth overlapping the frequency range 2615 - 2620MHz.
2.2 AMPR from Simulation Results/Analysis for Contiguous Allocations in non-restricted region

Here we remove the 54RB restriction and propose A-MPR.
For contiguous allocations, from simulations shown in the Appendix and using the following simulations assumptions:

· QPSK 20M 100RB EUTRA ACLR = -31dBc for PA calibration point.
· Modulator IQ – image = 25dBc

· Modulator carrier leakage = 25dBc
· Counter IM3 = -60dBc
We can summarize the AMPR requirements in the Table 2. The total back-off would be AMPR+MPR, where the MPR is from 36.101 shown in Table 3. 
Table 2: Contiguous Allocation A-MPR for NS_TBD for Power Class 2
	Channel Bandwidth

[MHz]
	RBend
	Fc [MHz]
	LCRB [RBs]
	A-MPR for QPSK [dB]
	A-MPR for 16 QAM, [dB]
	A-MPR for 64 QAM [dB]

	10
	45 – 49
	2605 < Fc ≤ 2610
	≤ 12
	≤ 1
	≤ 1
	0

	
	
	
	>45
	
	0
	

	15
	60 – 74
	2597.5 < Fc ≤ 2607.5
	≤ 16
	≤ 1
	≤ 1 
	0

	
	
	
	>60
	
	
	

	20
	75 – 99
	2590 < Fc ≤ 2605
	≤ 18
	≤ 2
	≤ 1
	0

	
	
	
	>45
	
	
	

	NOTE 1:
RBend indicates the highest RB index of transmitted resource blocks

NOTE 2:
LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


Table 3 (6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3)
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3

	256 QAM
	≥ 1
	≤ 5


Proposal 2: For the power class 2 UE in Band 38 contiguous allocations, assign NS value (TBD) for carriers with channel bandwidth confined within 2570 MHz and 2615 MHz and apply A-MPR as shown in Table 2 by considering the eimission limit in Table 1. 

2.3 AMPR from Simulation Results/Analysis for Non-Contiguous Allocations in non-restricted region

For non-contiguous allocations, we see that IM5 falls in -40dBm/MHz range. In CA_NS_05, the IM5 of 30MHz aggregated bandwidth also falls in this spurious region. Similarly, we propose to use a similar specification for 20 Channel Bandwidth only. The current MPR specification for non-contiguous allocation has sufficient back-off for 5MHz, 10MHz, and 15MHz channel bandwidths. Supporting simulations are shown in the appendix. It should be noted that for non-contiguous simulations results that have extensive back-off and contributions of higher order IM5 products of stages preceding the PA can become significant. The simulation reflects this condition.
If the UE is configured to Band 38 with 20MHz Channel Bandwidth and it receives IE NS_TBD the allowed maximum output power reduction applied to transmission with non-contiguous resource allocation is defined as follows

A-MPR = CEIL {MA, 0.5}
Where MA for 5, 10, 15MHz is defined as follows 
MA = 0

; 0 ≤ A < 1
Where MA for 20MHz is defined as follows 

MA = 8.5 – 25.76 A

; 0 ≤ A < 0.33

 0


; 0.33 ≤ A <0.77

 0


; 0.77≤ A ≤ 1
Where A = NRB_alloc / NRB_agg.
The total Back-off for 5, 10, 15MHz, (A-MPR+MPR) BA is defined as follows 

BA = 8 – 10.12 A

; 0 ≤ A < 0.33
5.67 – 3.07 A

; 0.33 ≤ A <0.77

 3.31


; 0.77≤ A ≤ 1
Where A = NRB_alloc / NRB_agg.
The total Back-off for 20MHz, (A-MPR+MPR) BA is defined as follows 

BA = 16.5 – 35.88 A

; 0 ≤ A < 0.33
5.67 – 3.07 A

; 0.33 ≤ A <0.77

 3.31


; 0.77≤ A ≤ 1
Where A = NRB_alloc / NRB_agg.
Proposal 3: For the power class 2 UE in Band 38 non-contiguous allocations, assign NS value (TBD) for carriers with channel bandwidth confined within 2570 MHz and 2615 MHz and apply A-MPR as shown in the highlighted text by considering the eimission limit in Table 1. 
3 Conclusion

In this contribution, we analysed the coexistence between Band 7 UE Rx and Band 38 power class 2 UE and have got the following proposals.
Proposal 1: For the power class 2 UE in Band 38, reuse the power class 3 requirement for carriers with channel bandwidth overlapping the frequency range 2615 - 2620 MHz.
Proposal 2: For the power class 2 UE in Band 38 contiguous allocations, assign NS value (TBD) for carriers with channel bandwidth confined within 2570 MHz and 2615 MHz and apply A-MPR as shown in Table 2 by considering the eimission limit in Table 1. 

Proposal 3: For the power class 2 UE in Band 38 non-contiguous allocations, assign NS value (TBD) for carriers with channel bandwidth confined within 2570 MHz and 2615 MHz and apply A-MPR as shown in the highlighted text by considering the eimission limit in Table 1. 
4 Appendix (Simulation Plots and Figures)
4.1 RB maps (A-MPR+MPR) using RBstart
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[image: image3.jpg]64QAM AMPR+MPR BW=15MHz Fc= 2607500Hz RBstart
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[image: image4.jpg]64QAM AMPR+MPR BW=20MHz Fc= 2605000Hz RBstart
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4.2 RB maps (A-MPR) using RBend
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[image: image6.jpg]5MHz Fc= 2607500Hz RBend
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[image: image7.jpg]QPSK AMPR BW=20MHz Fc= 2605000Hz RBend
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4.3 Example Spectrum Plots
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4.4 QPSK Contiguous Simulations
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4.5 16QAM Contiguous Simulations

[image: image15.jpg]Power Backoff (dB)

Backoff Requirements 16QAM BW=5MHz Fc= 2612500Hz

iR O® % X

SEM

EUTRA

SPUR

NS SPUR

NS SEM

Existing MPR spec

XXX




[image: image16.jpg]Power Backoff (dB)

_ Backoff Requirements 16QAM BW=10MHz Fc= 2610000Hz

HXHHXX

iR O® % X

SEM
EUTRA
SPUR
NS SPUR
NS SEM

Existing MPR spec

<X £
et O f

b BUEE D

o

b xx xoom

o

X %

0

10

40

50




[image: image17.jpg]Power Backoff (dB)

Backoff Requirements 16QAM BW=15MHz Fc= 2607500Hz

W ¥ %%

SEM

EUTRA

SPUR

NS SPUR

NS SEM

Existing MPR spec

x




[image: image18.jpg]Power Backoff (dB)

_ Backoff Requi

rements 16QAM BW=20MHz Fc= 2605000Hz

SEM

EUTRA

SPUR

NS SPUR

NS SEM

Existing MPR spec

iR O® % X





4.6 64QAM Contiguous Simulations
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4.7 Non-Contiguous Simulations
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