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1 Introduction
New SI on NB-IoT RF requirement for coexistence with CDMA (RP-161187) was approved in RAN#72 meeting. The objectives are listed as below [1].

· Identify operating bands for interference evaluation on NB-IoT coexistence with CDMA, such as bands around 800M (B5, B26 etc.)

· For the NB-IoT stand-alone operation mode, evaluate coexistence requirement between NB-IoT and CDMA, and further evaluate whether R13 NB-IoT RF requirements could be reused or not.
· Identify necessary additional RF requirements to ensure NB-IoT for co-existence with CDMA.
In the contribution, we provide discussion on CDMA ACLR and ACS model for co-existence study. In 3GPP2 specifications 800M band belongs to Band Class 0, hence Band Class 0 requirements are referenced in the discussion. 
2 Discussion
2.1 CDMA BS ACLR
3GPP2 C.S0010 does not define ACLR requirements, but it can be derived from transmitter spurious emission limits. The emission limit is -45 dBc/30 kHz at the frequency offset from 750 kHz to 1.98 MHz. In previous study of NB-IoT co-existence, for the case aggressor and victim have asymmetrical bandwidths, ACLR and ACS are defined for its own bandwidth size. It is proposed to use the same definition. If we treat 750 kHz~1.98 MHz as an adjacent channel, the ACLR is about - 29 dB. For the interference from CDMA to NB-IoT, the effective ACLR is calculated as below:
ACLR_e= -45+10*log((180kHz/(# of IoT users))/30)
If the number of scheduled UE is one per cell, the effective ACLR is 37.2 dB. It is noted that practical product has much better ACLR performance. The practical ACLR is the order of 50 dB.
Table 1: BS ACPR defined in 3GPP2 C.S0010
[image: image1.png]For |Af| Within the Range | Applies to Emission Limit
Multiple
Carriers
750 kHz to 1.98 MHz No -45 dBc / 30 kHz
1.98 MHz to 4.00 MHz No -60 dBc / 30 kHz; Pout > 33 dBm
-27 dBm / 30 kHz; 28 dBm < Pout < 33 dBm
-55 dBc / 30 kHz; Pout < 28 dBm
3.25 MHz to 4.00 MHz Yes -46 dBm / 6.25 kHz

(Band Class 7 only)





2.2 CDMA UE ACLR
Similar as the analysis for BS, within the range 885 kHz~1.98 MHz, the ACLR for symmetrical bandwidth is close to - 26 dB. And the effective ACLR is about 34.2 dB for CDMA interferes 180KHz NB-IoT. It is also noted that practical product might be 10 dB better than this calculated value derived from 3GPP2 spec.
Table 2: UE ACPR defined in 3GPP2 C.S0011
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885 kHz to 1.98 MHz

Less stringent of
-42 dBc/30 kHz or -54 dBm/1.23 MHz

1.25 to 4.00 MHz
(Band Class 10 only)

-13 dBm / 30 kHz

1.98 MHz to 4.00 MHz

Less stringent of
-54 dBc/30 kHz or -54 dBm/1.23 MHz





2.3 CDMA BS ACS
In 3GPP2 BS specification, ACS is defined at second adjacent channel which is +/- 2.5MHz. For closer frequencies single tone desensitization can be used as a reference. Assuming 3 dB noise rise due to CW jammer, at 750 kHz and 1.11 MHz frequency offsets, the selectivity for CW signal is 44 dB and 81 dB respectively. For broadband CDMA signal we proposed to add some offsets, e.g 6 dB.
	


Table 3: BS single tone desensitization defined in 3GPP2 C.S0010
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2.4 CDMA UE ACS
Similar as the analysis for BS, with the conversion from receiver total power (Ior) to selectivity, at 1.1 MHz frequency offset, the selectivity for CW signal is 49.6 dB. 6 dB offset is also proposed for ACS model.
Table 2: UE single tone desensitization defined in 3GPP2 C.S0011
[image: image4.png]Table 3.5.2.2-1. Test Parameters for Single Tone Desensitization

Parameter Units Tests 1,3, 5,7,and 9 | Tests 2. 4, 6, 8, and 10
Jammer Offset| SR 1 kHz +1100 (Test 1, Band  |-1100(Test 2, Band Groups
from Carrier Groups 450 and 800 | 450 and 800, except BC 3)
except BC 3) 900 (Tests 2 and 4, BC 3)
+000 (Tests 1 and 3, BC 8)| 1250 (Test 2, BC 1, 4, 8,
+1250 (Test 1, BC 1, 4, 8, 14 and 15)
14 and 15) 5000 (Test 6)
+5000 (Test 5) 10000 (Test 8)
+10000 (Test 7) 900 (Test 10, BC 10)
+000 (Test 9, BC 10)
SR 3 kHz +250011 -2500
Jammer Power/Type | dBm -45 GMSK (Tests 1 and 2, except BC 3)
-30 CW (Tests 1 and 2, BC 3)
-40 CW (Tests 3 and 4, BC 3)
-38 GMSK (Tests 5 and 6)
-30 GMSK (Tests 7 and 8)
-50 GMSK (Tests 9 and 10)
Tor dBm/ -94 (Except BC 3)
1.23 MHz _101 (BC3)
Pilot E. dB -7
IO!‘
Traffic Eq dB -15.6 (SR 1)
Tor -20.6 (SR 3)





3 Conclusion
In this contribution, CDMA ACLR and ACS model are provided for discussion, as summarized in the following table. 
	Parameter
	Value
	Note

	BS ACLR
	29 dB
	Symmetrical BW at 750 kHz frequency offset

	BS ACS
	38 dB
	At 750 KHz frequency offset

	
	75 dB
	At 1.11 MHz frequency offset

	UE ACLR
	26 dB
	Symmetrical BW at 885 kHz frequency offset

	UE ACS
	44 dB
	At 1.1 MHz frequency offset
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