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1. [bookmark: Source][bookmark: DocumentFor]Introduction
In RAN4#80 Gothenburg “Way forward on LTE TRP TRS framework improvement and work plan” was agreed [1]. This way forward stated a group of bands, including Band 2, 4, 5 and 13, for TRP TRS requirements with priority and suggested further collection of measurement data at RAN#80BIT for  purpose of framework improvement and decision on TRP and TRS requirements. 

This paper presents our measurement results on LTE TRP and TRS BHH for Band 4 and 13 to input to RAN4 for building requirements.

2. Test conditions 
Test condition of the measurement is shown in Table 1. There were 3 DUTs measured in the condition of free space and beside head with hand right (BHHR) to confirm the values of LTE TRP and TIS. These DUTs were commercial devices selected from three different vendors. BHHR results were created from each individual device on the measurements. LTE TRP and TIS were measured per the CTIA OTA Test Plan [2], i.e., TIS was measured independently for the primary and secondary/diversity antennas [CTIA]. The results of BHHR are averaged across each operating band tested. 

	Frequency Band
	Measurement Setting
	Number of DUT

	LTE Band 4, 13
	Free space, BHHR
	3




For resulting BHHR values, additional information of antenna test scenario and LTE frequency band is presented below.  

Test scenario: 
Head and Hand Right (BHHR): 
Relevant for devices do not exceed the maximum dimensions specified for hand phantom (i.e.72 mm) [CTIA]. The values are defined considering head and hand and are relevant for right hand in this contribution. 

Free Space: 
Relevant for any measured device embeds at least two antennas. The applicable measurement method is data (and voice) mode(s). These measurement values include measurement uncertainty.

Settings during testing: Per the CTIA OTA Test Plan [2]

3. Discussion
Measurement results from different commercial devices were taken in BHHR position. For LTE TRP and TIS, we measured three DUT’s. The TRP and TIS results are presented in the following Figures. 

3.1 TRP BHHR CDF


Figure 3-1. Band 13 LTE TRP BHHR CDF



Figure 3-2. Band 4 LTE TRP BHHR CDF

3.2 TIS BHHR CDF
TIS results were measured by primary and secondary receiver antenna respectively.  


Figure 3-3. Primary Band 13 LTE TIS BHHR CDF


Figure 3-4. Primary Band 4 LTE TIS BHHR CDF


Figure 3-5. Secondary Band 13 LTE TIS BHHR CDF


Figure 3-6. Secondary Band 4 LTE TIS BHHR CDF

4. Summary 
Table 4-1 is a summary of test TRP/TIS results. Average value here is to be an average of three commercial devices with three time measurements on each individual device.

Table 4-1 Test TRP/TIS Results
	TRP Results (dBm) 

	Band
	Average value

	LTE B13
	11.34945

	LTE B4
	14.59086

	TIS Results (dBm)

	Primary B13 
	-86.3553

	Primary B4
	-89.2807

	Secondary B13
	-82.2185

	Secondary B4
	-86.5707



5. Conclusion  
In this contribution, TRP/TIS with three commercial devices are evaluated and LTE BHHR radiated test results are presented in order to define specification requirements for LTE device. Per the results of primary receiver TIS measurements and assuming at least 1 dB of diversity gain, the values for TRS BHH should be -86.0 dBm for Band 13 and -90.0 for Band 4.

Per the TRP measurements, we suggest the values of 9.40 dBm for Band 13 and 13.25 dBm for Band 4 which are similar to those proposed in [3].

Further, these values for Band 13 and Band 4 TRS should be extended to Band 5 and Band 2, respectively. 
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Secondary  B4 TIS
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