3GPP TSG-RAN4 Meeting #80bis                                           R4-167739
Ljubljana, Slovenia, October 10-14 2016

Source: 	SONY Mobile
Title: 		AAU measured right phantom hand LTE TRS.
Agenda Item: 	8.13.1
Document for:	Discussion

1.		Introduction R4-125719
Aalborg University recently published TRP/TRS data from 26 different modern smart-phones [1]. This to illustrate there is quite a difference in performance between the models. For BHHL and BHHR TRP was unfortunately tested for 2G and 3G bands only and therefore these results are not presented here, (TRS at BHHR for 2G and 3G only). For LTE-bands only right hand browsing mode condition was tested. Although the 3GPP (and CTIA) standard requires the average of Left and Right hand sides to be obtained this published data is here anyway analysed and demonstrated to offer a reasonable accurate indication on hand mode (average L/R) performance, which ought to be useful for alignment comparison to the data provided by other parties.
2.	Background
According to the Way Forward document [2], agreed in R4#80, each member were asked to provide measurement results from both Beside Head and Hand and Hand only modes of various UE:s for the creation of an OTA requirements specification. 
In August 2016 AAU published OTA measurement data obtained from “the most widely used phones in the Nordic countries”, 26 phones from 10 different suppliers. It was revealed large differences in BHH performance between the different phones, >10 dB but for Hand <10 dB.  This material represents not a perfect reference but, which will be explained, a data-set with a decent error towards the average of left and right hand sides as required by standards. The value being that these measurements are conducted by an independent source.
3.	Analysis
In order to understand the degree of asymmetry between Hand mode left and right side, i.e.: the error to the average, the available GSM and UMTS TRP data for BHHL and BHHR was analysed. 
Antennas can be built in many different ways such that the radiation can get affected (loaded) differently between left and right side of the phantom head and hand. From [1] we can observe the majority of phones, 18 of 26, the difference L/R is however less than +/-2.8 dB. This means the error between BHHR to the average of BHHR and BHHL is less than +/-1.7 dB. This error is likely less for our hand only case as the antenna loading condition is less severe than at BHH. A few phones have more than 5 dB difference and those might have an automatic TX antenna swapping algorithm implemented to overcome such asymmetry (?). Their TRS performance however is the result from their two antennas combined and will therefore not upset the error much also because they are few.
Because a few Sony phones were among the tested in [1] we have also compared the published data with our own Hand only average L/R measurement results and found this delta to be less than +/-1.5 dB. This is an extremely good agreement considering TRS is here measured at different test-sites. 
4.	AAU LTE-bands “data service” HR TRS-results.

Figure 1. TRS dBm. 23 of the 26 AAU right phantom hand tested phones supported LTE-bands, here published for bands 3, 7 and 20. Here each band shows from left to right its worst to its best performing phones. Note that for band 7 (LTE 2600) the report states that RX BW is set to 20 MHz whereas band 3 and 20 are set for 10 MHz BW (the green curve can therefore be lowered by ~3 dB if a comparison to 10 MHz BW is desired).

5.	Conclusion
The above published Hand Right TRS measurement results can be used for comparison of Hand only mode average L/R data provided by other parties to within an accuracy of less than +/-1.5 dB. Because these measurements are taken from the most recently released phone models by an independent source [1] it represents a very good reference. Any large deviation, potentially provided from other parties, from this data median value would therefore need further explanation.
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