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1	Introduction
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]The study item on NB-IoT RF requirement for coexistence with CDMA was approved at RAN #72. According to WID [1], the study item has set up objectives as follows:
	· Identify operating bands for interference evaluation on NB-IoT coexistence with CDMA, such as bands around 800M (B5, B26 etc.)
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]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 this contribution, we provide our understanding on the RF performance of CDMA system, particularly CDMA2000 1x system. The methodology of deriving this performance is discussed, which contributes to the discussion on coexistence simulation assumption, for which we provided another paper [1]. 
2 RF Performance for BS/UE ACLR from CDMA2000 Specification
Although there is no ACLR performance requirement for CDMA2000 1x system as defined in 3GPP standards, the CDMA2000 requirement for conducted spurious emissions can be used to calculate the minimum ACLR performance. 
Specifically, the conducted spurious emission requirement for BS and UE can be found in [2] and [3] respectively, as quoted as following tables.

Based on the requirements provided herein, we can have the following observations:
· For BS ACLR performance, as long as the carrier separation in the range of 850kHz to 1.97MHz, should be better than 36.8dB measured in the adjacent channel bandwidth 180kHz (converted from 45dBc/30kHz). 
· For UE ACLR performance, as long as the carrier separation in the range of 985kHz to 1.97MHz, should be better than 33.8dB measured in the adjacent channel bandwidth 180kHz (converted from 42dBc/30kHz). 

It should be noted that for both CDMA2000 BS and UE ACLR performance, all the metrics are defined with adjacent channel measurement bandwidth being 180 kHz. Since CDMA system’s own channel bandwidth is 1.23MHz, the definition of ACLR performance is asymmetric. 



Table 2.1: Spurious Emission Requirement for CDMA2000 BS [2]
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Table 2.2: Spurious Emission Requirement for CDMA2000 UE [3]
[image: ]


· Observation 1: The following minimum ACLR performance for BS and UE can be obtained from CDMA specification:
· For BS ACLR performance, as long as the carrier separation in the range of 850kHz to 1.97MHz, should be better than 36.8dB measured in the adjacent channel bandwidth 180kHz (converted from 45dBc/30kHz).  
· For UE ACLR performance, as long as the carrier separation in the range of 985kHz to 1.97MHz, should be better than 33.8dB measured in the adjacent channel bandwidth 180kHz (converted from 42dBc/30kHz).

3 RF Performance for BS/UE ACS from CDMA2000 Specification
Though there is no ACS performance requirement for CDMA2000 1x system as defined in 3GPP standards, we can use specific CDMA2000 RF test cases to calculate the minimum ACS performance instead. 
The single tone desensitization test defined for UE [3] can be used to calculate ACS performance for UE side. Particularly, with the test setup as illustrated as below figure, the single tone desensitization test focuses on the receiver’s ability to receive a CDMA signal at its assigned channel frequency in the presence of an interferer spaced at a given frequency offset from the central frequency of the assigned channel, with FER in each test not exceeding 0.5% with 95% confidence. 
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Figure 3.1: Test Setup for Single Tone Desensitization Test [3]

As detailed test setup provided in the following table (Test 1/2 for SR1 is applicable for our focus), the presented signal power is set to be -94dBm while no AWGN is included in the test, which means the received power is over the required sensitivity (required as -104dBm) by 10dB. By assuming the same SNR required in the test as the sensitivity test, the sum of interference and noise should be 10dB over the AWGN, which can be calculated as -174dBm/Hz + 9dB Noise Figure + 10*lg(1.23x106)=-104dBm. Then the interference level caused by adjacent channel should be (-104dBm + 10dB) by abstracting the noise part, i.e., -94.5dBm. Then the ACS can be calculated as -45 dBm – (-94.5dBm) = 49.5dB. 


Table 3.1: Test Parameter for Single Tone Desensitization Test [3]
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For the ACS performance for BS side, similar single tone desensitization test is defined as below:
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As detailed test setup provided in here, the presented received signal power is set to be 3dB (as described in [2]) over the required sensitivity (required as -117dBm), and for 1.11MHz carrier separation, the interference should be 87dB above the received signal power, i.e., -117dB + 3dB + 87dB = -27dBm. By assuming the same SNR required in the test as the sensitivity test, the sum of interference and noise should also be 3dB over the AWGN, which can be calculated as -174dBm/Hz + 5dB Noise Figure + 10*lg(1.23x106)=-108dBm. Then the interference level caused by adjacent channel should be (-108dBm + 3dB) by abstracting the noise part, i.e., -108dBm. Then the ACS can be calculated as -27 dBm – (-108dBm) = 81dB. 

It should be noted that the BS ACS performance is a relative large value for 1.11MHz frequency offset, while compared with NB-IoT ACLR performance, BS ACS has much less impact on ACIR values. 
Another fact to be noted is that the single tone desensitization test defined for base station has the interference to be CW signal, which should be quite different from the NB-IoT signal, and the ACS performance obtained based on this test may not be accurate enough.

· Observation 2: The following minimum ACS performance for BS and UE can be obtained from CDMA specification:
· For BS ACS performance, as long as the carrier separation larger than 1.11MHz, should be better than 81dB, with the interference power level measured in the adjacent channel bandwidth 180kHz. 
· For UE ACS performance, as long as the the carrier separation larger than 1.1MHz, should be better than 49.5dB, with the interference power level measured in the adjacent channel bandwidth 180kHz. 

4 Conclusion
In this contribution, we provide our understanding on the RF performance of CDMA system, particularly CDMA2000 1x system. Specifically, the following observations are provided:
· Observation 1: The following minimum ACLR performance for BS and UE can be obtained from CDMA specification:
· For BS ACLR performance, as long as the carrier separation in the range of 850kHz to 1.97MHz, should be better than 36.8dB measured in the adjacent channel bandwidth 180kHz (converted from 45dBc/30kHz).  
· For UE ACLR performance, as long as the carrier separation in the range of 985kHz to 1.97MHz, should be better than 33.8dB measured in the adjacent channel bandwidth 180kHz (converted from 42dBc/30kHz).
· Observation 2: The following minimum ACS performance for BS and UE can be obtained from CDMA specification:
· For BS ACS performance, as long as the carrier separation larger than 1.11MHz, should be better than 81dB, with the interference power level measured in the adjacent channel bandwidth 180kHz. 
· For UE ACS performance, as long as the the carrier separation larger than 1.1MHz, should be better than 49.5dB, with the interference power level measured in the adjacent channel bandwidth 180kHz. 
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