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1 Introduction

RET communication functionality has been introduced in 3GPP, which has for Layer 1 issues generated the TS 25.461, see reference [1]. 

This document is a discussion document for a new set of CRs for TS25.461, regarding DC Power Supply, Insertion loss, Time delay, Modem intermodulation attenuation and Testing, see reference [2] – [7].

2 DC Power Supply

The DC noise and ripple requirement is today specified in TS25.461 as a peak to peak voltage over a specified frequency range. The requirement does not say anything about the power distribution within that range 150 kHz to 30 MHz. The frequency range is wide and covers low frequencies where isolation on the DC-path will be difficult and higher frequencies where isolation is easier to achieve. The frequency range also cover the modem frequency where the signal level shall be low not to disturb the modem communication.  If all energy would be at one single frequency the isolation requirement of the modems would be very strict. The requirement does not say anything outside the 150 kHz to 30 MHz range, which is not sufficient. To have a sensible distribution of the requirements we propose the following approach.

We propose to add another requirement for noise and ripple, specified as energy in a smaller and specified bandwidth, to facilitate for calculation of the isolation requirement and to cover all frequencies of interest. In table 1 below a DC noise output from a unit on the DC supply bus and a margin have been assumed. The required isolation in the modem has been calculated. 
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Table 1.

DC Emission requirement: -30 dBm for emission requirement is in line with the 20mVpp (assuming 50 ohms) or it could be seen as the 70 mVpp with a 10 dB reduction (assuming that not all energy is at the same frequency).  

Margin: Margin is added since the DC emission requirement is measured in 50 ohms load. The isolation requirement is measured with a 50 ohms source but there is no requirement that the DC port should be 50 ohms. The DC emission requirement is the requirement for any device on the DC supply bus. Since the DC supply bus could host more units there is a need for a margin for multiple noise sources from the DC supply bus. The total margin added for mismatch and multiple sources is 10 dB.

For the RET or BS modem to also fulfil the –30/36 dBm requirement at the DC port, the 2 MHz modem signal needs to be attenuated. The required isolation can be calculated as in table 2.
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Table 2.

Having –20 dBm for the immunity requirement, assuming 10 dB margin for multiple sources, are in line with 112 mVpp requirement with 5 dB reduction (assuming that not all energy is at the same frequency).

In the following subchapters the requirements have been specified for conducted emission out from a DC source or load, conducted immunity for a DC source or load and the required isolation for a modem.

2.1 Conducted emission

The levels of generated conducted noise and ripple on DC Power supply bus shall be within the limits given in figure 1 together with table 3.
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Figure 1: Conducted emission
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Table 3: Conducted emission bandwidth
	Band
	Measurement Bandwidth

	9 kHz - 150 kHz
	1 kHz

	150 kHz - 30 MHz
	10 kHz

	30 MHz - 1 GHz
	100 kHz

	1 GHz - 12.75 GHz
	1 MHz


2.2 Conducted immunity

All RET units connected to a DC supply bus shall exhibit full performance up to the limit of 112 mVpp total noise and ripple within 0.15 - 30 MHz and up to the levels specified in the figure 2 together with table 4.
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Figure 2: Conducted immunity
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Table 4: Conducted immunity bandwidth
	Band
	Measurement Bandwidth

	9 kHz - 150 kHz
	1 kHz

	150 kHz - 30 MHz
	10 kHz

	30 MHz - 1 GHz
	100 kHz

	1 GHz - 12.75 GHz
	1 MHz


2.3 DC port isolation

The isolation between DC port and RF ports shall meet the minimum values in figure 3 and 4. Figure 3 is valid between reference point 5 and 4 as well as 5 and 3 and between reference point 6 and 2 as well as 6 and 1. Figure 4 is valid between reference point 5 and 3 and between reference point 6 and 2.
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Figure 3: DC port isolation
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Figure 4: DC port isolation

 


3 Insertion loss

The current working assumption should be made final.

4 Time delay

The current working assumption should be made final.

5 Modem intermodulation attenuation

To achieve 0.1 dB receiver degradation, which was the goal for the spectrum emission mask, the IM products should be below –125 dBm/MHz. That is not believed to be realistic for all configurations if we consider many carriers, high output powers or long time in field environment.

Modem intermodulation attenuation (IM3) is for the case of 2 carriers of 43 dBm specified to be less than –120 dBm/MHz in the UL operating bands to achieve 0.3 dB receiver sensitivity degradation. For other configurations with more carriers and higher output power it is noted that the IM3 levels will increase and an upper limit of–98 dBm/100kHz is specified to fulfill spurious emission requirements for co-location. Receiver sensitivity for own BS or feeder sharing can be restored with different antenna configurations and other site engineering solutions. –125 dBm/MHz is the requirement for fifth and higher order intermodulation products for the worst input configuration and number of carriers. 


The –125 dBm/MHz or –120 dBm/MHz is not measurable since it is below the thermal noise. The IM products should therefore be measured as CW. 

6 Testing

6.1 Intermodulation attenuation

The intermodulation requirement discussed so far has assumed modulated carriers as test signals. The problem with the requirement is that the required level of the intermodulation product is below the noise floor, which will be difficult to measure. It is here proposed that the test shall be performed with CW signals as the carriers. We also propose that the conversion factor shall be 5 dB for IM3 and TBD dB for IM5. Assuming a requirement of two modulated carriers at 43 dBm and the 3rd order intermodulation requirement below –120 dBm/1 MHz, then the test requirement would be two 43 dBm CW signals and the 3rd order intermodulation requirement below –115 dBm. 

6.2 Modem emission

When testing the modem emission the data input need to be specified. We propose a to use a consecutive series of “0” and an alternating sequence of “0” and “1”, to achieve to two worst case scenarios.

6.3 Measuring the spectrum emission mask

For frequencies below the noise floor we propose that it should be allowed to decrease the bandwidth of the measurement device and compensate the result for that.
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Figure 2: Conducted immunity
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Figure 3: DC port isolation
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Note 1: 38 dB, except for UL operating bands where it is 65 dB              �Note 2: 38 dB, except for UL operating bands where it is 65 dB



Note 3: 16 dB. Between reference point 5 and 3 as well as 6 and 2 see figure 4.
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Figure 4: DC port isolation
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Figure 1: Conducted emission
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