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1 Introduction
At the TSG RAN4 Meeting #79, UTRA UE TRP and TRS requirements were concluded. At TSG RAN Meeting #72, technical discussion on LTE UE TRP and TRS related requirements were agreed to start from RAN4 80, which is the focus of this paper.
2 Discussion 
It should be noted that there are fundamental differences between LTE and UMTS in the sense of physical layer techniques. One good example is that the waveform of UMTS and LTE are totally different, as well as different modulation schemes applied to the two RATs respectively e.g. DL/UL 256QAM for LTE. Therefore it is questionable to use UTRA TRP and TRS requirements as the baseline of LTE TRP and TRS requirements. 

Ever since UTRA UE TRP and TRS requirements work started several years ago, there have been some notable changes on the smartphone markets, which can generate significant RF impacts on TRP and TRS requirement for both UTRA and LTE UEs:
UE to support multi-RAT and multi-band
As the market requires the UE to support almost all incumbent types of cellular standards (GSM/CDMA2000/UMTS/LTE), as well as a bunch of other wireless technologies (e.g. IEEE 802.11a/b/g/n/ac, possibly deploying MIMO; Bluetooth, GNSS, NFC), UE vendors are more and more urged to develop “omnipotent” smartphones to support all above radio technologies across multiple bands and working in the networks of multiple operators. However, it is quite challenging, if not impossible, for smartphone vendors to keep all supported bands for all RATs on high level of RF performance. For example, because the number of LTE bands in use is much more than that of UMTS bands, and the spectrum used for LTE is more diverse/fragmented, LTE smartphone to support multi-band is more prone to unreasonably stringent TRP/TRS requirement than their UMTS counterparts.  One practical solution is that smartphone vendors optimize certain major bands considering regional markets requirements while keeping reasonable performance for other bands. Otherwise RF performance for certain bands may need to be sacrificed. We believe this is not good practice for operators and their subscribers.  
Constrains due to UE industrial design
The other aspect is that modern industrial design of handsets imposes more severe constrains towards antenna design and RF performance. One example is the impact of full metal-body smartphones, which became increasingly popular across the world since several years ago. Metal-bodies are beautiful and attractive to subscribers, from which both UE vendors and operators benefit extensively; however unfortunately it also has significant impacts on the UE RF and antenna design: the Tx/Rx signal strength will be seriously affected by the metal material; and only very limited antenna patterns can be used for metal-body smartphones, which further restricts the RF performance.

Another example is that smartphones become slimmer, while larger and larger battery capacity is demanded by subscribers. This means the interior space of smartphones is smaller and smaller because batteries occupy bigger and bigger space. As the consequence, only limited space is available for antenna placement. Jointly considering the above metal-body factor, antenna design and RF requirement are actually a quite challenging task for smartphone vendors.  

With all the above mentioned factors, directly deducing LTE TRP/TRS requirements from UTRA TRP/TRS requirement is not reasonable.
Observation：It is not reasonable to deduce LTE UE TRP/TRS requirements from UTRA UE TRP/TRS requirements.
From the above discussion, on generating LTE TRP/TRS requirements, ideally it is necessary to re-collect data to reflect updated status of smartphone industry. During RAN4 #79, some companies complain that the UTRA TRP/TRS requirements spend too long time, which is partially because of the amount of work required for data collection. With this concern in mind, we share with 3GPP RAN4 an important information that since 2013 Chinese regulatory bodies have issued national mandatory TRP/TRS requirements (part of it is listed in Table-1)[1]. This requirement is generated by CCSA after long and intensive discussions.  Since 2013, all smartphones on Chinese markets shall pass such mandatory requirements, thus we believe TRP/TRS requirements of CCSA have been sufficiently verified by the market practices of both operators and smartphone vendors. Therefore we propose RAN4 to adopt LTE TRP/TRS requirements from CCSA as baseline. 
Proposal 1：RAN4 adopts LTE TRP/TRS requirements from CCSA as baseline.
	
	band
	Free space TRP
(dBm)
	Free space TIS
(dBm)

	
	
	AVG
	MIN
	AVG
	MAX

	4G
	TD-LTE B38
	16.5
	15.5
	-88
	-87

	
	TD-LTE B39
	16.5
	15.5
	-88
	-87

	
	TD-LTE B40
	16.5
	15.5
	-88
	-87

	
	TD-LTE B41
	16.5
	15.5
	-88
	-87

	
	LTE-FDD B1
	16.5
	15.5
	-88
	-87

	
	LTE-FDD B3
	16.5
	15.5
	-88
	-87


Table-1 Extraction of LTE TRP/TRS requirements from CCSA
It is noted that CCSA TRP/TRS requirements do not cover all LTE bands and all parameters. Thus we think re-collection of UE data utilizing current UEs on the market for these bands/parameters may be necessary according to regional/country-specific requirements. Based on the newly collected data, requirements for these bands and parameters can be specified by RAN4.
Proposal 2: Bands/parameters not covered in CCSA specifications can be specified in RAN4 by re-collecting smartphone data according to regional/country-specific requirements.
3 Conclusions
In this contribution, we focus on LTE TRP/TRS requirements:
Proposal 1：RAN4 adopts LTE TRP/TRS requirements from CCSA as baseline.
Proposal 2: Bands/parameters not covered in CCSA specifications can be specified in RAN4 by re-collecting smartphone data according to regional/country-specific requirements.
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