[bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #82	R4-1701833
Athens, Greece, 13th – 17th February, 2017 


Source:	Nokia, Alcatel-Lucent Shanghai Bell
Title:	On accuracy of approximating TRP 
Agenda item:	7.13.2
Document for:	Discussion
1	Introduction
During the last meeting RAN4#81 a WF on measurement grid for ACLR [1] was approved. One of the open issues captured [1] is
	
		6)  Each technique should describe how it meets an agreed accuracy level in estimating TRP
				a)  Agreed accuracy level in estimating TRP is FFS

In this document, we discuss the accuracy level issue in estimating TRP and outline an approach for deriving the absolute error in TRP measurement. 
2	Discussion
In eAAS, OTA ACLR, OBUE (operating band unwanted emissions) and spurious emissions are defined in terms of TRP. TRP is in turn can be calculated from EIRP measurement as 
 												(1)
Using numerical integration, equation (1) is approximately equal to   

										(2)

where   = the number of discrete angles in the - and-direction, respectively.   

 as  and  approach , i.e.,

																							(3)

For every positive integer number  and , the absolute error  in approximating  is defined as

																		(4)
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Observation 1: the absolute error in approximating actual TRP can be expressed as 

The absolute error is attributed to 

· the number of discrete angles  and  in the - and -directions, respectively.

· the amount of reduction in the range of  and , where the maximum ranges are  and .  

Compliance to the AAS TRP accuracy level requirement can be demonstrated by satisfying .  is the minimum absolute error requirement and the value is FFS.

Observation 2: compliance to the AAS TRP accuracy level requirement is met if .

Observation 3: The value of  is FFS, which is the minimum absolute error requirement.

As  is obtained through EIRP measurement, we can express  in terms of conducted power and losses (e.g., antenna losses, cable losses) when the conducted power is radiated over the air (see Figure 1). This is

	[dBm]																					(5)

where   = the sum of measured output power per TAB connector for all TAB connectors

		 = a frequency-dependent loss factor accounting for antenna losses, cable losses, integration losses, etc.

		  intrinsic antenna array gain (note: during the last RAN4#81 meeting, it was discussed that if the radiated 
   power over the air is based on TRP then it is assumed  = 0 dB)

As for the value of  , it is the same as the figure for OTA OBUE limits and spurious limits, which is still under discussion in RAN4. 
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Figure 1: Conducted and OTA reference points of AAS BS

Observation 4: the expression for the actual TRP is  + G  [dBm].
3	Conclusions
In this document, we have discussed the issue of TRP accuracy as a result of an approximation used in measurement. Based on our discussion, we can make the following observations:

Observation 1: the absolute error in approximating actual TRP can be expressed as 

Observation 2: compliance to the AAS TRP accuracy level requirement is met if .

Observation 3: The value of  is FFS, which is the minimum absolute error requirement.

Observation 4: the expression for the actual TRP is   + G      [dBm]. G = 0 dB is assumed as the radiated power over the air is based on TRP.  
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