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1. Introduction

This contribution proposes changes to RET Antenna layer one compared to tdoc R3-031821  

2. Discussion 
2.1 Reasons for changes

The changes included in this contribution compared to R3-031821 are the following:

Chapter 6.2.2 Physical layer
Changed to state clearly that coaxial L1 is synchronous and RS485 is asynchronous. HDLC was designed to support synchronous L1 in the first place, which is preferred in coaxial option, because it saves bandwidth. For example if 1 start + 1 stop + 1 parity bit is used with 8 data bits, 3/11=27% of the bandwidth is used only for control information.
-Also changed that 9.6 kbps, 38.4kbps and 115.2kbps are all mandatory bit rates to be supported.

Chapter 6.2.2.1 RS485 Serial Data Bus
-The definition of the format of the data moved here from chapter 6.2.2

Chapter 6.2.2.2 Coaxial Interface: modem characteristics
-Modulation is changed to pi/4-DQPSK, because it can guarantee higher bit-rate than On-Off keying.
-Also higher bit-rate is possible with lower carrier frequency, which is important, because then more simplified filters and be used in antenna line to prevent radiation to air interface. 
- pi/4-DQPSK as modulation method is suitable for implementation on a single embedded micro-controller or logic circuit by SW basis.
2.2 Changed text

The changed text is included in the document below
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3. Conclusion

It is proposed to discuss content in discussion chapter, and whether modified text is be included into RET TR 25.802 study area as one option for the RET L1, or the one, which updates the content presented in tdoc R3-031821.








































_1134989833.doc
Error! No text of specified style in document.

1

Error! No text of specified style in document.



6.2
Interface Aspects


6.2.1 General


For the control of RET antennas a standard data interface is defined by means of which functional parameters of the device can be remotely controlled. The interface for the RET antenna control is based on a three-layer protocol model. The three-layer model is a compact form of the OSI seven-layer reference model and includes only layers 1, 2 and 7:


· The Physical Layer (Layer 1) defines the signalling levels, basic data characteristics including bit rate and the preferred input connector


· The Signalling Transport (Layer 2) is based on a custom subset of the HDLC standard as defined in [2]


· The RET Control Application Part (Layer 7) defines the data payload format and the required command set


The advantage of this compact model for the control interface is that it provides an efficient protocol stack suitable for implementation on a single embedded micro-controller.


6.2.2 Physical Layer


There are two layer 1 options:


· A asynchronous screened multicore cable, which supports a conventional RS485 serial multi-drop bus


· A synchronous connection to a RET control unit by way of a coaxial cable which is shared with DC supply and RF signals


Both layer 1 options support the connection of two-way serial data and DC power to the RET antenna device.


The data rate for both layer 1 options shall be 9.6kbps , 38.4kbps and 115.2kbps. The operating data rate on a bus is established using the procedure described in <TBD
>


6.2.2.1 RS485 Serial Data Bus


The data bus shall be a two wire bi-directional multi-drop configuration conforming to [3].


The format of the data shall be:


8 data bits

No parity


1 start bit

NRZ-L encoding


1 stop bit


6.2.2.2 Coaxial Interface: modem characteristics
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Figure X. The overview of the coaxial interface option


6.2.2.2.1 Modulator


Modulation method: pi/4-DQPSK 

Carrier frequency: 460.8 KHz  +/- (TBD) ppm 

Data rates:



9.6 kbit/s (460.8 KHz/48), 38.4 kbit/s (460.8 KHz/12), 115.2kbit/s (460.8 KHz/4)


Modulator output range: +9 dBm - +10 dBm (~630 mV – 707 mV) 

Output waveform: sinusoidal.


Nominal impedance of modulator output is 50 ohm.


6.2.1.1.1 Demodulator


Demodulation method: pi/4-DQPSK


Demodulator carrier frequency: 460.8 KHz


Demodulator input range: +4 dBm - +10dBm (~350 mV – 707 mV)  


Nominal impedance of demodulator input is 50 ohm.


6.2.1.1.2 Bit encoding


Differential encoder maps two sequental bits into complex symbol D((k) that indicates the fixed phase shift. Table 1 describes the phase shift for each sequential di-bit combination. B(2k-1) is a previous odd bit and B(2k) is even bit.

Table 1. Mapped bits

		B(2k-1)

		B(2k)

		D((k)



		0

		0

		/4



		0

		1

		+3/4



		1

		0

		-/4



		1

		1

		-34





6.2.1.1.3 Bit detection


Either differential (non-coherent) or coherent detection can be used in the receiving side. In differential detection the data is carried as a phase shift between two sequential symbols and symbol timing error recovery is based on the base band algorithm. Therefore the implementation is less complex compared to the coherent detection where an ideal carrier recovery process is required. On the other hand coherent demodulator has better power efficiency and better BER performance [1].

6.2.1.1.4 Spectral characteristics


In transmission the pulse-shaping filter determines the transmitted signal spectral shape. With the pi/4-DQPSK a root raised cosine filter is usually used at the transmitting and receiving end. While constructing the filter, the inter-symbol interference (adjacent symbols) should be as low as possible and the stop band attenuation low enough so that a fairly good SNR can be achieved [2]. For the transmitted signal bandwidth a raised cosine filter roll-off factor 0.35 can be used. 


[image: image2.wmf]BTS


Feeder 


cable


Test point A


-


36dBm/100kHz


Test point B


-


36dBm/100kHz


4


-


10dBm


9


-


10dBm


Ancillary equipment


injector


extractor


RET Commands




Figure X. Transmission mask.


The emissions shall be measured at nominal center frequency through the raised cosine filter with the roll-off factor defined in the chapter 6.2.1.1.4. Measurements shall be performed from the antenna connector. Measurements shall be refered to the level measured from center frequency offsets listed in the table 2.


Table 2. Carrier frequency offset power levels.


		Frequency offset

		Power level



		42 kHz

		-60 dBm



		84 kHz

		-65 dBm



		126 kHz

		-65 dBm





6.2.1.1.5 Spurious emissions


Transmitted signal is not allowed to disturb the BTS and the antenna-line unit’s RF-performance and to radiate from theantenna. The power of any O&M environment (modem, DC/DC -converter etc.) originated spurious emissions shall not exceed levels defined by 3GPP TS25.104
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