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1. Introduction
TRP and TRS specifications for UMTS are defined in the condition of beside head (BH) in 3GPP [1]. The TRP and TRS specifications are not finalized in the condition of Beside head and hand (BHH). On the other hand, the condition of BHH is defined in GSMA. The GSMA specification is introduced to 3GPP by network operators [2]. It will help discussion of BHH specification in 3GPP for UMTS. For LTE, there are no determination of specification in the condition of BHH both 3GPP and GSMA.
In this contribution, we present TRP/TRS measured data in BHH for UMTS and LTE. Seven DUTs are tested at UMTS Band I, XIX, and LTE Band 1, 19, 3, 21. Measured results shows that TRP/TRS for UMTS are align with GSMA specification. TRP for LTE is also align with GSMA specification for UMTS.  It is also shown that the result of BHH is compared with the result measured in BH to confirm hand effect. It is confirmed that the hand effect based on the measured data is align with a difference between BH specifications in 3GPP and BHH specification in GSMA.  Thus we believe that the GSMA values are appropriate specifications for 3GPP.

2. Test conditions 
Test condition of TRP is shown in Table 1, and that of TRS is shown in Table 2. There are seven DUTs measured in the condition of BHH and BH. The results of BHH and BH are the average of right side and left side.
Table 1  Testing condition of TRP

	
	Power class 3

	
	Frequency Band
	Measured condition
	Number of DUT

	TRP
	UMTS: Band I, XIX

	BH, 

BHH
	7

	
	LTE: Band 1, 3, 21, 19
	BH, 

BHH
	7


Table 2  Testing condition of TRS

	
	Combined TRS

	
	Frequency Band
	Band width (MHz)
	Measured condition
	Number of DUT

	TRS
	UMTS: Band I, XIX
	5
	BH, 

BHH
	7

	
	LTE: Band 19
	5
	BH, 

BHH
	7

	
	LTE: Band 1
	10
	BH, 

BHH
	7

	
	LTE: Band 21
	15
	BH, 

BHH
	7

	
	LTE: Band 3
	20
	BH, 

BHH
	7


3. Test results
3.1 TRP
3.1.1  UMTS
  Figure 1 shows the BHH TRP testing results at Band I, and XIX. The results of seven DUTs (A-G) are almost the same as GSMA specifications, such as 15 dBm at Band I, and 11 dBm at Band XIX, which are expressed as a red line shown in each graph.
Figure 2 shows the difference of TRP between BHH and BH to confirm hand effect. A green line expresses the difference between the BHH specification of GSMA and BH specification of 3GPP, which is 3 dB at Band I and 3.5 dB at Band XIX, respectively. The measurment results are almost the same as the difference. 
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            Band I                                                                      Band XIX
Figure 1  TRP results with BHH condition for UMTS.
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            Band I                                                                     Band XIX
Figure 2  TRP difference between BHH and BH condition for UMTS.
3.1.2  LTE

Figure 3 shows the testing results of BHH TRP at LTE Band 1, 19, 3, 21. The results of seven DUTs (A-G) meet GSMA specifications for UMTS, such as 15 dBm at Band I, and 11 dBm at Band XIX, which are expressed as a red line shown in each graph. It is indicated that the TRP specification for LTE can be equalized with that for UMTS in GSMA.
Figure 4 shows the difference of TRP for LTE between BHH and BH. A green line expresses the difference between the BHH specification of GSMA for UMTS and BH rquirement of 3GPP for UMTS. The measurment results for LTE are approximately equal to the difference.
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      Band 3                                                                           Band 21
Figure 3  TRP results with BHH condition for LTE.
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      Band 3                                                                           Band 21
Figure 4  TRP difference between BHH and BH condition for LTE.
3.2 TRS
3.2.1  UMTS
Figure 5 shows the testing results of BHH TRS at UMTS Band I, and XIX. The results of seven DUTs (A-G) meet GSMA specifications, such as -101 dBm at Band I, and -96 dBm at Band XIX. A red line in each graph expresses -101 dBm at Band I, and -97.5 dBm at Band XIX. 
Figure 6 shows the difference of TRS between BHH and BH. A green line expresses the difference between the BHH specification of GSMA and BH rquirement of 3GPP, which is 3 dB at Band I and 3.5 dB at Band XIX, respectively. The measurment results are approximately equal to the difference. 
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Band I                                                                              Band XIX
Figure 5  TRS results with BHH condition for UMTS.
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Band I                                                                              Band XIX
Figure 6  TRS difference between BHH and BH condition for UMTS.

3.2.2  LTE

Figure 7 shows the testing results of BHH TRS at LTE Band 1, Band 19, Band 3 and Band 21.  A red line in Fig. 7 is a value taken account of a defference of reference sensitivity between UMTS and LTE from 3GPP specifications. The results of seven DUTs (A-G) meet the value. Figure 8 shows the difference of TRS between BHH and BH. The average value of the difference is about 3 dB at Band 1, and is about 3.5 dB at Band 19 as well as UMTS. The measurment results are approximately equal to the difference.
[image: image9.png]©
a

©
<3
\

BHH TRS (dBm)
&
a

&
<}
|

mA
uB
uC
uD
mE

le]

BHH TRS (dBm)

-85 |

-80

mA
uB
uC
uD
mE

nG




      Band 1                                                                           Band 19
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     Band 3                                                                           Band 21
Figure 7  TRS results with BHH condition for LTE.
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Band 3                                                                              Band 21
Figure 8  TRS difference between BHH and BH condition for LTE.

3.3 Summary
Table 3 summarises TRP/TRS of BHH at each Band. The TRP of BHH are from 10.4 dBm to 16.7 dBm in seven DUTs at Band I, XIX, 1, 19, 3, 21, and the TRS are from -83.6 dBm to -105.9 dBm at Band I, XIX, 1, 19, 3, 21 shown in Table 4.
The results show almost all DUTs meet the specification of GSMA at Band I, XIX.

Table 5 summarise the TRP/TRS difference between BHH and BH for seven DUTs. The TRP/TRS differences averaged by seven DUTs are around 2.3 – 3.3 dB at Band I Band 1, 3, 21, and around 3.4 – 3.8 dB at Band XIX, 19 as shown in Table 5. 
Table 3  Summary for TRP with BHH condition at each band.
	
	
	Band I
	Band XIX, 
	Band 1
	Band 19
	Band 3
	Band 21

	TRP

(dBm)
	Mesured results
	14.6 ~ 15.5
	10.4 ~ 12.8
	14.6 ~ 16.7
	11.2 ~ 12.0
	12.5 ~ 15.4
	12.2 ~ 14.7

	
	GSMA definision
	15
	11
	TBD
	TBD
	TBD
	TBD


Table 4  Summary for TRS with BHH condition at each band.
	
	
	Band I, 
	Band XIX, 
	Band 1
	Band 19
	Band 3
	Band 21

	TRS
(dBm)
	Mesured results
	-103.0 ~ 

-105.0
	-97.9 ~ 

- 104.1
	-90.0 ~

-91.3
	-88.9 ~

-91.1
	-84.9 ~

-88.3
	-83.6 ~

-88.9

	
	GSMA definision
	-101
	-96
	TBD
	TBD
	TBD
	TBD


Table 5  Summary for TRP/TRS difference for seven DUTs at each band.
	
	Difference between BHH and BH averaged by 7 DUTs 
	Difference between GSMA specification of BHH and 

3GPP specification of BH 

	
	Band I, 

Band 1, 3, 21
	Band XIX,
Band 19
	Band I
	Band XIX

	TRP (dB)
	2.4 ~ 3.3
	3.4 ~ 3.8
	3.0
	3.5

	TRS (dB)
	2.3~ 3.0
	3.6
	3.0
	3.5


4. Conclusion
In this contribution, TRP/TRS were measured in the condition of BHH. Based on the test results, we can find that UMTS and LTE TRP, and UMTS TRS results meet GSMA UMTS specification.  As in the next study, the result of BHH was compared with the result measured in BH in order to confirm the hand effects, and  it is confirmed that the hand effect based on the measured data is align with the difference between BH specifications in 3GPP and BHH specification in GSMA.  Thus, based on our testing results, we believe that the GSMA values are appropriate specifications for 3GPP.
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