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1. Introduction
At the RAN1#68 meeting, the text proposal for evaluation methodology on cell spectral efficiency of low cost MTC UE was presented and approved in [1]; while the evaluation methodology based on link budget for GSM/GPRS and LTE FDD system was provided in [2]. The evaluation methodology for both proposals was based on MCL (Maximum Coupling Loss) and both proposals were also captured in TR36.888 [3]. On the other hand both text proposals considered in [4, 5] were using the results from implementing the link budget as the evaluation methodology for evaluating the spectral efficiency for LTE TDD system. However some important elements such as the fast fading margin and the log-normal shadowing margin are not included in the evaluation and without including them the predicted system performance will sometimes deviate from the actual measured system performance. The fading margin will reflect the Doppler frequency effect due to the movement of the mobile and/or the communication environment while the log-normal shadowing fading will consider the blocking and scattering effects on the signal transmission. In this contribution we will add these two factors into the existing MCL-based link budget template to include the effect of these two factors. Also items of coverage range and coverage efficiency are also added in the proposed template when reveal the system performance. With coverage range it estimates the maximum radial distance the system will extend so as to cover a certain percentage of area when a target signal to noise ratio above a certain threshold of time is imposed while the coverage efficiency will estimate the required number of cells per kilometre of area covered. With these two factors included they will reveal the number of cells in the system coverage area and the percentage of time the system performance will exceed certain defined signal to noise threshold.
In this contribution the modified link budget template by adding the fast fading margin, log-normal fading margin, coverage range and coverage efficiency will also be provided in the text proposal for section 5.2.1.2 of TR 36.888 [4].
2. Proposed modified template for MCL- based link budget 
The link budget based on MCL for calculating GSM/EGPRS and others has the contents as shown in Table 5.2.1.2-1 [4]. In the table, it doesn’t include the following elements.

1) Fast fading margin: with this addition it will include the Doppler Effect due to the movements of mobile and/or environment.
2) Log-normal shadowing fading margin: with this addition it will include the effect of blocking and scattering effect on the signal transmission.
3) Coverage range: The coverage range is defined as the maximum radial distance to meet a certain percentage of area coverage (x%, such as 99%) with a target signal to noise ratio above a certain threshold (y%, such as 95%) of time when interference signals are not exist.
4) Coverage efficiency: It is the total number of cell sites per square kilometers.
Table 5.2.1.2 -1 MCL calculation for GSM/EGPRS [4]
	Physical Channel
	UL
	DL

	Data rate (kbps)
	
	

	Transmitter
	
	

	(1) Tx power  (dBm)
	
	

	Receiver
	
	

	(2) Thermal noise density (dBm/Hz)
	-174
	-174

	(3) Receiver noise figure (dB)
	
	

	(4) Interference margin (dB)
	
	

	(5) Occupied channel bandwidth (Hz)
	
	

	(6) Effective noise power
= (2) + (3) + (4) + 10log ((5)) (dBm)
	
	

	(7) Required SINR (dB)
	
	

	(8) Receiver sensitivity

      = (6) + (7) (dBm)
	
	

	(9) Rx processing gain (dB)
	
	

	(10) MCL 

         = (1) ((8) +(9) (dB)
	
	


In this contribution the missing items considered will be added into the current used template to make the link budget more complete.
3. Conclusion

In this contribution the existing template of MCL-Based link budget was modified by adding fast fading margin, log-normal fading margin to consider the possible Doppler Effect and the blocking and scattering effect in the signal transmission. Also in the template the coverage range and coverage efficiency are also added in the template that will reveal the percentage of the coverage area that will have signal quality above certain threshold of time and the number of cells required in every kilometer area.
4. Text Proposal
Base on above discussion, we suggest to modify Table 5.2.1.2-1 and others in [4] as a template for MCL calculation (Table 5.2.1.2).
------------------------------Start of Text Proposal-----------------------------------------------

5.2.1.2
Coverage analysis
Table 5.2.1.2 Template for MCL Calculation
	Physical Channel
	UL
	DL

	Data rate (kbps)
	
	

	Transmitter
	
	

	(1) Tx power  (dBm)
	
	

	Receiver
	
	

	(2) Thermal noise density (dBm/Hz)
	
	

	(3) Receiver noise figure (dB)
	
	

	(4) Interference margin (dB)
	
	

	(5) Occupied channel bandwidth (KHz)
	
	

	(6) Effective noise power
= (2) + (3) + (4) + 10 log((5)*10^3) (dBm)
	
	

	(7) Required SINR (dB)
	
	

	(8) Receiver sensitivity

         = (6) + (7) (dBm)
	
	

	(9) Fast fading margin (dB)
	
	

	(10) Lognormal shadow fading (dB)
	
	

	(11) Rx processing gain (dB)
	
	

	(12) MCL 

         = (1) ((8) - (9)- (10) + (11) (dB)
	
	

	(13) Coverage range (m)
	
	

	(14) Coverage efficiency (cells sites/square kilometres)
	
	


------------------------------End of Text Proposal-----------------------------------------------
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