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1. Introduction

TD-LTE UE TRP and TRS requirements under hand phantom are still undefined in TS37.144. This paper firstly gives smart phone measurement statistical results under hand phantom in TD-LTE bands. Then the proposed TRP and TRS requirements for TD-LTE smart phones under hand phantom browsing mode and under head and hand phantom will be discussed.
2. Measurement results
The performance of smart phones may be different due to different UE antenna design technology they use. Therefore, testing plenty of UE, getting enough OTA data and analyzing the overall OTA performance is a good way to define OTA requirements. 
During year of 2014, 667 TD-LTE smart phones were tested and the statistical data were collected which can be found below. These data can represent whole TD-LTE smart phone’s performance and be used to define requirements.
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Fig.1 TRP CDF
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Fig.2 TRS CDF
Fig.1 shows TRP CDF curves of TD-LTE B38/39/40 which are widely used in China. Test position is right hand in browsing mode. Only the highest channel is tested, i.e. B38 (38150), B39 (38550), B40 (39550). All the CDF curves can be considered as minimum performance of these bands.
Fig.2 shows TRS CDF curves, measurement conditions are the same as TRP.
Note: B41 is also a typical band deployed in China. 327 smart phones were tested in 2014 and data were collected. B41 performance is similar to B38 and not shown in this CDF curve. The test channel is high channel, i.e. 41490.
3. Discussion
When consider defining TRP and TRS requirements, it would be helpful to the industry if majority of UE could achieve the OTA requirements meanwhile network could work well. However, it is difficult to satisfy both sides then compromise is needed.
Usually, TRP and TRS requirements are chosen from 80% pass rate in the CDF curve to make sure most UE can pass it. This method is used in CCSA to define the base line of OTA requirements. However, considering the real network deployment conditions slight adjustment can be made.
From Fig.1 and Fig.2, we can see UE has different performance in different bands. For TRP in Fig.1 the difference is about 1dB and B38 is worse than other bands. For TRS in Fig.2 the difference is larger than TRP which achieves about 2dB and B38 is also the worst band. If we choose 80% pass rate as the requirement, the TRP and TRS requirements will be as following table.
	(dBm)
	B38
	B40
	B39

	TRP min
	14
	15
	15.5

	TRS min
	-85.5
	-87
	-88


In order to make the requirement definition easier, adopting same requirement for TDD B38/39/40/41 is recommended. B41 can follow B38 requirement. So 14dBm is firstly recommended for TRP and -85.5dBm is firstly recommended for TRS under hand phantom as the baseline.
During discussions in CCSA meeting, some UE vendors expressed the difficulties of antenna design for whole metal UE. After negotiation, the requirements were relaxed as following table and agreed finally.
	(dBm)
	B38/ B39/ B40

	TRP min
	13

	TRS min
	-85.5


From test we found TD-LTE smart phone OTA performance under head and hand phantom usually is 1.5dB worse than hand phantom only. So 11.5dBm for TRP and -84dBm for TIS is agreed for head and hand phantom by CCSA.
Right now the above TRP/TIS requirements have been approved by CCSA which are mandatory in China. In order to facilitate the certification tests, it is proposed to consider adopting the same requirements in 3GPP for TD-LTE B38/39/40/41.
4. Proposal
Based on the analysis of smart phone OTA performance, TRP and TRS requirements below are proposed for B38/39/40/41.
Proposal 1: TRP requirements under hand phantom only are proposed below.
	Operating band 
	Power class  1
	Power class  2 
	Power class
3
	Power class
4 
	Power class  5 

	
	Power (dBm) 
	Power (dBm) 
	Power (dBm)
	Power (dBm) 
	Power (dBm) 

	
	Average
	Min
	Average
	Min
	Average
	Min
	Average
	Min
	Average
	Min

	38
	 －
	－
	 －
	－
	+14
	+13
	－
	－
	－
	－

	39
	 －
	－
	 －
	－
	+14
	+13
	－
	－
	－
	－

	40
	 －
	－
	 －
	－
	+14
	+13
	－
	－
	－
	－

	41
	 －
	－
	 －
	－
	+14
	+13
	－
	－
	－
	－


Proposal 2: TRP requirements under head and hand phantom are proposed below.
	Operating band 
	Power class  1
	Power class  2 
	Power class
3
	Power class
4 
	Power class  5 

	
	Power (dBm) 
	Power (dBm) 
	Power (dBm)
	Power (dBm) 
	Power (dBm) 

	
	Average
	Min
	Average
	Min
	Average
	Min
	Average
	Min
	Average
	Min

	38
	 －
	－
	 －
	－
	+12.5
	+11.5
	－
	－
	－
	－

	39
	 －
	－
	 －
	－
	+12.5
	+11.5
	－
	－
	－
	－

	40
	 －
	－
	 －
	－
	+12.5
	+11.5
	－
	－
	－
	－

	41
	 －
	－
	 －
	－
	+12.5
	+11.5
	－
	－
	－
	－


Proposal 3: TRS requirements under hand phantom only are proposed below.
	Operating band 
	Unit 
	<REFÎor> 

	
	
	Average 
	Max 

	38
	dBm/20 MHz
	-86.5
	-85.5

	39
	dBm/20 MHz
	-86.5
	-85.5

	40
	dBm/20 MHz
	-86.5
	-85.5

	41
	dBm/20 MHz
	-86.5
	-85.5


Proposal 4: TRS requirements under head and hand phantom are proposed below.
	Operating band 
	Unit 
	<REFÎor> 

	
	
	Average 
	Max 

	38
	dBm/20 MHz
	-85
	-84

	39
	dBm/20 MHz
	-85
	-84

	40
	dBm/20 MHz
	-85
	-84

	41
	dBm/20 MHz
	-85
	-84
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