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1. Overall Description:

In the TSG RAN WG4 core specification 3GPP TS 36.101 for the following receiver characteristics tests the transmitter is set at a power of PTx = PUMAX  – Offset (Offset value given in brackets):

· Maximum input level

(Offset 4dB)

· Adjacent channel selectivity
(Offset 4dB and 24dB)

· In band blocking


(Offset 4dB)

· Out-of-band blocking

(Offset 4dB)

· Narrow-band blocking

(Offset 4dB)

· Spurious response


(Offset 4dB)

· Wide band intermodulation 
(Offset 4dB)
Since PUMAX depends on UE and is unknown to the tester, this value can be set only as follows:

1) achieve PUMAX (continuously TPC-up)

2) measure PUMAX
3) then go down to the target power PTx = PUMAX – Offset (TPC-down) and keep the power constant with a given uncertainty. 
According 3GPP TS 36.101 8.8.0 subclause 6.2.5, PUMAX equals PCMAX when the IE P-Max is not signalled. Since this is valid for all Rx-Tests, the allowed PUMAX  range is PCMAX_L -T(PCMAX_L) ≤ PUMAX ≤ PCMAX_H -T(PCMAX_H), where PCMAX_L = PPowerClass – MPR – A-MPR – ΔTC, PCMAX_H = PPowerClass, ΔTC is the band-edge relaxation and T(PCMAX_H/L) are tolerances depending on PCMAX_H/L.
The setting procedure and PUMAX range are illustrated in Figure 1. The width of PUMAX range for the above tests is calculated and summarized in Table 1 (with and without band-edge relaxation ΔTC,  MPR set according the used UL-RMC,  A-MPR set to 0 dB since NS value = NS_1 for all above receiver tests). 
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Figure 1: Power definitions and UL power setting 
(black – general, blue – present Tx-power setting, green – proposed Tx-power setting, red – deviation between methods)
	Tests
	PUMAX range

with band-edge

relaxation

(ΔTC = 1.5 dB)
	PUMAX Range width 

(Max PUMAX – Min PUMAX)
	Power range

without band-edge

relaxation

(ΔTC = 0 dB)
	PUMAX Range width 

 (Max PUMAX – Min PUMAX)
	Notes

	Maximum input level
	Max PUMAX = 

PCMAX_H +T(PCMAX_H) = 23 + 2 = 25 dBm

Min PUMAX = 

PCMAX_L -T(PCMAX_L) = 21.5 - 2 = 19.5 dBm


	5.5 dB
	Max PUMAX = 

PCMAX_H +T(PCMAX_H) = 23 + 2 = 25 dBm

PCMAX_L -T(PCMAX_L) = 23 - 2 = 21 dBm


	4 dB
	MPR = 0 dB

A-MPR = 0 dB

	Adjacent channel 

selectivity
	
	
	
	
	

	In band blocking
	Max PUMAX = 

PCMAX_H +T(PCMAX_H) = 23 + 2 = 25 dBm

Min PUMAX = 

PCMAX_L -T(PCMAX_L) = 20.5 – 2.5 = 18 dBm


	7 dB
	Max PUMAX = 

PCMAX_H +T(PCMAX_H) = 23 + 2 = 25 dBm

Min PUMAX = 

PCMAX_L -T(PCMAX_L) = 22 – 2 = 20 dBm


	5 dB
	MPR = 1 dB

A-MPR = 0 dB

	Out of band blocking
	
	
	
	
	

	Narrow band blocking
	
	
	
	
	

	Spurious response
	
	
	
	
	

	Wide band

 intermodulation
	
	
	
	
	


Table 1: PUMAX range width (according TS 36.101 8.8.0  subclause 6.2.5) 

Based on this, we observe the following problems in the existing method:

1) Measuring PUMAX in the 2nd power setting step is done only with a certain measurement uncertainty. In the 3rd step TPC-down power control commands are used to achieve and keep constant the target power PTx. This means an additional uncertainty (power setting and measuring), which accumulates with the first one. The total uncertainty of this complex three-step power setting exceeds unnecessarily the uncertainty of a normal one-step power setting. 
2) Because of the allowed PUMAX range width 4-7dB (Table 1) and since there is no restriction for a given UE to have always the same PUMAX (even though it may seem logical), the UE might execute the Rx tests with varying PTx-s, differing from each other up to 4-7dB. These could affect the Rx differently and lead to different test outcomes and less test repeatability. Furthermore the contributions from 1) and 2) are accumulative, so that the PTx varying range could become even larger.

RAN5 current implementation and proposed way forward:
1) 
RAN5 current implementation of Rx test cases will make the Rx measurements with the UE at a target power exactly as specified in RAN4 specification (PUMAX – Offset). 
2) 
The current implementation is possible; however it is relative complex and bears the problems discussed above. This could be avoided if the above Rx tests are executed at predefined power level PUMAX_Ref – Offset (where PUMAX_Ref = PCMAX_L – T(PCMAX_L) is the lowest allowed PUMAX supported by every UE). This predefined target UE power is potentially lower than what is specified in RAN4 minimum requirements, but it would solve the mentioned problems and allow simplification of RAN5 Rx test case procedures.



The deviation of PTx when comparing the existing and the proposed method (shown in Figure 1 in red) is not always the same and depends on the actual PUMAX. Some deviation examples are brought in the table below (Table 2). 
	PUMAX
	Cases with  PUMAX range width = 7 dB
	Cases with PUMAX range width = 5.5 dB
	Cases with  PUMAX range width = 5 dB
	Cases with  PUMAX range width = 4 dB

	UE transmits 2dB

above nominal

PCLASS 
	PCMAX_H +T(PCMAX_H)
	25 dBm ( 7 dB
	25 dBm ( 5.5 dB
	25 dBm ( 5 dB
	25 dBm ( 4 dB

	UE transmits

exactly at nominal

PCLASS
	PCLASS
	23 dBm ( 5 dB
	23 dBm ( 3.5 dB
	23 dBm ( 3 dB
	23 dBm ( 2 dB

	UE makes use of MPR 

(relaxation optional)
	PCMAX_L
	20.5 dBm ( 2.5 dB
	21.5 dBm ( 2dB
	22 dBm ( 2 dB
	23 dBm ( 2 dB

	UE makes use of MPR 

(relaxation optional)

and bottom

 tolerances
	PCMAX_L -T(PCMAX_L)
	18 dBm ( 0 dB
	19.5 dBm ( 0 dB
	20 dBm ( 0 dB
	21 dBm ( 0 dB


Table 2: PTx Deviation between existing and proposed methods for different PUMAX values 
(red – max deviation, green – no deviation, yellow – other deviations)
2. Actions:

Considering this brief analysis:
1) RAN5 would like to ask RAN4 if it is acceptable to execute the above Rx-Tests at a predefined (possibly lower) UE target power PCMAX_L – T(PCMAX_L) – Offset instead of the empirical power PUMAX  – Offset.
2) If this is acceptable for RAN4, RAN5 will adapt/simplify the Rx test cases accordingly, otherwise RAN5 will keep the current implementation/complexity.
3) RAN5 would appreciate very much if RAN4 provides an answer by TSG RAN WG4 Meeting #55 (TSG RAN WG5 Meeting #47).
3. Date of Next TSG RAN WG5 Meetings:

TSG RAN WG5 Meeting #47
10 – 14 May 2010

Montreal, Canada
TSG RAN WG5 Meeting #48
23 – 27 August 2010

Madrid, Spain
