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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). Some vender and operator have proposed BHH requirement [2]-[4]. UMTS specifications has discussed in the past meeting, LTE specification is also needed to define in the WI. Some contributions have proposed LTE specifications. Some of them, LTE TRP specification is decreased 1 dB from UMTS specification because of the conformance specification. However, there are many samples which have the same power between UMTS and LTE in real products. The OTA specification should be reflected the performance of real products.
In this contribution, TRP with 8 UEs are evaluated between UMTS and LTE. It is evaluated in free space in order to clear other effect. BHH comparison is also done in this paper. Both free space and BHH results show that there is no tendency like as difference of conformance specification. From the results, LTE TRP can be defined as same as UMTS. And the LTE band which has no reference band in UMTS is required test results when such a band is defined.
2. Test conditions 
Test condition of the measurement is shown in Table 1. There are 8 DUTs measured in the condition of free space to confirm the difference of TRP between UMTS and LTE. These DUTs are selected from several venders. Because of eliminating the test uncertainty as much as possible, it is evaluated in free space. The 4 results of BHH are also shown for the reference. All DUTs used in this evaluation are released within one year. The results of BHH are the average of right side and left side. 
Table 1  Test condition of TRP
	Frequency Band
	Measured condition
	Number of DUT

	UMTS: Band I, XIX
LTE: Band 1, 19
	Free space, BHH
	8, 4


3. Test results
3.1 Free space TRP results 
  Figure 1 shows the measurement results of TRP in free space at UMTS band I and LTE band 1. The difference between UMTS and LTE is from -0.6 dB dB to 1.0 dB. The minus means TRP of LTE is larger than that of UMTS. 3 of 8-DUTs have larger LTE TRP than UMTS, other 3-DUTs have smaller LTE TRP than UMTS, and the others are almost same between UMTS and LTE.
  Figure 2 shows the measurement results of free space TRP at UMTS band XIX and LTE band 19. The difference between UMTS and LTE is from -1.0 dB to 1.0 dB. 2 of 8-DUTs have larger LTE TRP than UMTS, other 4-DUTs have smaller LTE TRP than UMTS, and the others are almost same between UMTS and LTE.

These results show that there is no significant difference between UMTS and LTE TRP in the OTA testing though the conformance specification has 1 dB difference between UMTS and LTE. Some UEs are larger TRP value of LTE than that of UMTS. It depends on designing policy of each UE vender in the range of conformance specification. 
Considering the results, it is not need to define OTA specification of LTE lower than those of UMTS. 
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Figure 1  TRP difference between UMTS Band I and LTE Band 1 (Free Space).
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Figure 2  TRP difference between UMTS Band XIX and LTE Band 19 (Free Space).
3.2 BHH TRP results 

Figure 3 and 4 show the measurement results of BHH TRP at 2 GHz (UMTS Band I and LTE Band 1) and 800 MHz (UMTS band XIX and LTE band 19). The devices of A ~ D are evaluated in the condition of BHH. The devices, A ~ D, are the same as used in 3.1. In the BHH results, the difference between UMTS and LTE is smaller than that of free space. It is from - 0.1 dB to 0.3 dB. The losses caused by head and hand phantom seem to relieve the TRP difference between RATs.

[image: image3]
Figure 3 TRP difference between UMTS Band I and LTE Band 1 (BHH).
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Figure 4  TRP difference between UMTS Band XIX and LTE Band 19 (BHH).

3.3 Summary
Table 2 summarises comparison of TRP results. Some UEs have characteristics which UMTS TRP is larger than LTE TRP, but, there are the UEs whose LTE TRP is larger than UMTS. It is considered that there is no tendency like as conformance specification from the results. Averaged difference is to summarize the result of each DUT difference and average it. It is around 0.1 dB, which seems to negligible value considering the test uncertainty. 
Table 2  Summary for TRP comparison.
	Condition
	Band
	Difference between UMTS and LTE
	Averaged difference between UMTS and LTE

	Free space
	UMTS Band I 

 LTE Band 1
	-0.6 dB ~ 1.0 dB
	-0.05 dB

	
	UMTS Band XIX

 LTE Band 19
	-1.0 dB ~ 1.0 dB
	0.15 dB

	BHH
	UMTS Band I

LTE Band 1
	-0.1 dB ~ 0.2 dB
	0.1 dB

	
	UMTS Band XIX

LTE Band 19
	0.0 dB ~ 0.3 dB
	0.1 dB


4. Conclusion
In this contribution, TRP with 8 UEs are compared between UMTS and LTE. The results of free space and BHH are shown in this paper. 

In free space results, some UEs have larger UMTS TRP than LTE, but other UE has larger LTE TRP than UMTS. It is difficult to conclude that the OTA testing has same tendency with conformance specification. BHH results show that there is less difference between UMTS and LTE. From the results, TRP requirement of LTE can be defined as same as that of UMTS.
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