3GPP TSG-RAN WG4 Meeting #92
R4-1908893
Ljubljana, Slovenia, August 26th - 30th 2019
Source:

Ericsson

Title:


Band n1 - 30 MHz CBW – UE RF requirements – Spurious and A-MPR
Agenda item:

10.22.1
Document for:
Approval
1 Introduction
A new WI [1] was approved during last RAN meeting, aiming to add 30 MHz channel bandwidth support to band n1. 
This contribution is further discussing impacts on UE RF requirements, focusing on the spurious emission requirements, related A-MPR and the required simulations to complete UE requirements.
2 Discussion 
Band n1 frequency ranges are specified according to Table 1.

	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit

FUL_low   –  FUL_high


	Downlink (DL) operating band
BS transmit / UE receive

FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD


Table 1: NR operating band n1
The UE Tx spurious requirements are captured in following Table 2 (from TS 38.101-1). When adding 30 MHz support to band n1, one potential impact is related to bands 39/n39 protection. 

With NR Rel-15 (and LTE), n39 is protected via restriction on carrier frequency for 15 and 20 MHz signals (Note 27 in Table 2). When considering 30 MHz CBW, it should be checked if any A-MPR would be needed to protect that band and the possible need of new NS signalling. 
	NR Band
	Spurious emission for UE co-existence

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

	n1
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 45, 50, 51, 65, 67, 68, 69, 72, 73, 74, 75, 76,

NR Band n78, n79
	FDL_low 
	-
	FDL_high 
	-50
	1
	

	
	NR Band n77
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	-
	1895
	-40
	1
	15, 27

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	NOTE 1:
FDL_low and FDL_high refer to each frequency band specified in Table 5.2-1 in TS 38.101-1 or Table 5.5-1 in TS 36.101

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

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

NOTE 27:
This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.




Table 2: Spurious requirements for band n1 (from TS 38.101-1)

Moreover, following additional spurious requirements (Table 3) have been specified to guaranty PHS protection. 
	Frequency band

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

	
	5, 10, 15, 20 MHz
	
	

	1884.5 f 1915.7
	-41
	300 kHz
	


Table 3: Additional spurious requirements for band n1

Based on those requirements, ACLR and SEM requirements as specified in [2], proposal is to run A-MPR simulations assuming following assumptions:
· CIM3: 60 dBc.
· IQ image: 28 dB.
· LO leakage: 28 dBc.
· PA calibration point was 20 MHz, 15 kHz, QPSK, DFT-S-OFMA, 100 RB at lower channel edge with 0.5 dB MPR
· 30 MHz channel bandwidth located at the worst-case position (1935 MHz center frequency)
Proposal: For next RAN4#92b meeting, present simulations results based on proposed set of requirements and assumptions listed in this contribution to specify required A-MPR values.
3 Conclusion
This contribution elaborates on the requirements and simulation assumptions used to set A-MPR requirements when adding 30 MHz CBW support for band n1. It makes following proposal:
Proposal: For next RAN4#92b meeting, present simulations results based on proposed set of requirements and assumptions listed in this contribution to specify required A-MPR values.
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