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1.
Introduction

At the previous RAN4 conference call on 24th October, the meeting agreed that the “TRP average” minimum requirements shall be within the ranges of [14-16]dBm for PC3 Band I, and [10-14]dBm for PC3 Band VIII. 
The objective of this document is to propose requirements for “TRP Average” for Band I and VIII based on real measurements on GSM&PCS bandwidths carefully extrapolated to Band VIII and I. Moreover, additional comments are given in order to highlight some direct impacts that TRP requirements will have on others radiated characteristics.

2.
Proposed Requirements for TRP average 

The approach is based first on the PC3 - Band VIII analysis:
Based on :

· The comparison between GSM 850 and PCS 1900 OTA performances beside the head thought 18 MS/UE (composed of bi-band, tri-band, quad-band, bar-phone, clam-shell and sliders),

· Based on theoretical conducted power,

It appears that Band VIII performances will be largely more affected by the presence of the artificial head due to the more important absorption inside the head around 1GHz compared to 2GHz. 

The hereunder performances have not take into account any additional margins due to future evolution (more bands and applications …) which will have deep impact onto trade-offs during development stages. 
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Sagem highlights the hereunder additional constraints to take into account for TRP average requirements definition.

· Consumption

· Isolation from one system to others

· Dispersion on production

· Specific Absorption Rate

· Radiated Spurious Emissions (Harmonics)

Of course, it is possible to improve the TRP average performances, but our understanding is that the real objective is to improve the global radiated performances of MS/UE too. This great objective will be reach quicker if the constraints on the TRP average requirements is not to high. 

3. Proposals

As a consequence, SAGEM proposal for PC3 on Band I and VIII are mentioned hereunder :

PC3 Band I : 14 dBm

PC3 Band VIII : 10 dBm
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synthèse

		

								delta TRP left (dB)						delta TRP right (dB)						all chanels (dB)

								Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Left		Right		R/L

				GSM		Average		-10.68		-10.97		-11.10		-11.23		-11.29		-11.32		-10.92		-11.28		-11.09

						Std dev		1.88		1.36		1.21		1.95		1.50		1.47		1.45		1.59		1.53

				PCS		Average		-4.65		-4.46		-4.13		-5.13		-4.84		-4.48		-4.41		-4.81		-4.60

						Std dev		0.96		1.30		2.03		1.04		0.90		1.61		1.47		1.22		1.36

										Average losses (dB)

										GSM		PCS		delta

										-11.09		-4.60		-6.49





GSM 850cond-head

		

				delta TRP left						delta TRP right						all chanels								delta TRP R/L

				Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Left		Right		R/L				Low Ch		Mid Ch		H Ch

		Average		-10.68		-10.97		-11.10		-11.23		-11.29		-11.32		-10.92		-11.28		-11.09

		std dev		1.88		1.36		1.21		1.95		1.50		1.47		1.45		1.59		1.53

				Tab de pertes à la tête par rapport au conduit

				-11.81		-11.49		-11.12		-11.9		-11.57		-11.17										-0.09		-0.08		-0.05

		conduit gsm		-11.12		-11		-10.71		-11.34		-10.98		-10.83										-0.22		0.02		-0.12

		33		-11.77		-11.36		-10.97		-12.27		-12.14		-11.62										-0.5		-0.78		-0.65

				-12.1		-12.13		-11.54		-11.82		-11.74		-11.35										0.28		0.39		0.19

				-12.66		-12.71		-12.02		-12.57		-12.63		-11.96										0.09		0.08		0.06

				-11.63		-11.6		-11.1		-11.91		-11.34		-10.95										-0.28		0.26		0.15

				-11.44		-11.59		-10.72		-11.69		-11.66		-10.73										-0.25		-0.07		-0.01

				-11.5		-11.63		-10.73		-11.91		-12		-11.17										-0.41		-0.37		-0.44

				-9.93		-10.57		-11.27		-9.87		-10.43		-11.12										0.06		0.14		0.15

				-10.23		-10.71		-11.29		-10.54		-11.15		-11.76										-0.31		-0.44		-0.47

				-10.14		-10.35		-11.07		-10.31		-10.87		-11.55										-0.17		-0.52		-0.48

				-9.88		-11.55		-12.28		-10.42		-11.93		-12.59										-0.54		-0.38		-0.31

				-15.86		-13.73		-13.29		-16.62		-13.67		-13.12										-0.76		0.06		0.17

				-12.22		-11.85		-11.58		-14.32		-13.51		-12.46										-2.1		-1.66		-0.88

				-12.6		-13		-14		-12.5		-12.8		-14										0.1		0.2		0

				-10.62		-9.74		-9.73		-10.68		-9.77		-9.71										-0.06		-0.03		0.02

				-7.95		-8.55		-8.73		-7.85		-7.65		-7.95										0.1		0.9		0.78

				-9.23		-10		-11.98		-13.28		-13.56		-14.59										-4.05		-3.56		-2.61

				-7.26		-8.51		-9.59		-8.66		-9.58		-10.62										-1.4		-1.07		-1.03

				-10.96		-11.32		-11.3		-11.54		-12.01		-11.86										-0.58		-0.69		-0.56

				Tab de perfs absolues attendues en band VIII																TRP Average

		Conduit PC3		12.19		12.51		12.88		12.1		12.43		12.83						12.4998712423

		24		12.88		13		13.29		12.66		13.02		13.17						13.0079809541

				12.23		12.64		13.03		11.73		11.86		12.38						12.3344102114						9		0

				11.9		11.87		12.46		12.18		12.26		12.65						12.2290519508						9.5		0

				11.34		11.29		11.98		11.43		11.37		12.04						11.5862925657						10		1

				12.37		12.4		12.9		12.09		12.66		13.05						12.5907379741						10.5		0

				12.56		12.41		13.28		12.31		12.34		13.27						12.715443862						11		1

				12.5		12.37		13.27		12.09		12		12.83						12.532169634						11.5		1

				14.07		13.43		12.73		14.13		13.57		12.88						13.5008055316						12		1

				13.77		13.29		12.71		13.46		12.85		12.24						13.0829430165						12.5		4

				13.86		13.65		12.93		13.69		13.13		12.45						13.3127914493						13		5

				14.12		12.45		11.72		13.58		12.07		11.41						12.6719808001						13.5		3

				8.14		10.27		10.71		7.38		10.33		10.88						9.810598745						14		2

				11.78		12.15		12.42		9.68		10.49		11.54						11.4442012021						14.5		0

				11.4		11		10		11.5		11.2		10						10.8932236349						15		0

				13.38		14.26		14.27		13.32		14.23		14.29						13.9791829062						15.5		1

				16.05		15.45		15.27		16.15		16.35		16.05						15.903799811						16		1

				14.77		14		12.02		10.72		10.44		9.41						12.3313041892						16.5		0

				16.74		15.49		14.41		15.34		14.42		13.38						15.0932861352						17		0

				13.04		12.68		12.7		12.46		11.99		12.14						12.5161322517

				en linéaire																TRP Average

				16.5576996347		17.8237876745		19.4088587759		16.2181009736		17.4984668862		19.1866874067						17.78

				19.4088587759		19.9526231497		21.3304491315		18.4501541918		20.0447202737		20.7491351745						19.99

				16.7109061431		18.3653834335		20.0909281261		14.8936107771		15.346169828		17.2981635922						17.12

				15.4881661891		15.381546403		17.6197604641		16.5196179823		16.8267406107		18.4077200147						16.71

				13.6144468247		13.4586035406		15.776112697		13.8995263121		13.7088176616		15.9955802861						14.41

				17.2583789199		17.3780082875		19.4984459976		16.1808003764		18.4501541918		20.1836636368						18.16

				18.0301774086		17.4180687339		21.2813904598		17.0215850839		17.1395730751		21.23244462						18.69

				17.7827941004		17.2583789199		21.23244462		16.1808003764		15.8489319246		19.1866874067						17.92

				25.5270130266		22.0292646305		18.7499450807		25.8821291515		22.7509743077		19.4088587759						22.39

				23.8231946936		21.3304491315		18.6637969083		22.181964198		19.2752491319		16.7494287603						20.34

				24.3220400907		23.1739464997		19.6336027684		23.3883723866		20.5589059598		17.5792361396						21.44

				25.8226019063		17.5792361396		14.8593564229		22.80342072		16.1064563518		13.8356637897						18.50

				6.5162839406		10.6414301822		11.7760597352		5.4701596289		10.7894672223		12.2461619927						9.57

				15.0660706619		16.405897732		17.4582215292		9.2896638678		11.1943788347		14.256075936						13.95

				13.803842646		12.5892541179		10		14.1253754462		13.1825673856		10						12.28

				21.7770977235		26.6685866452		26.7300640866		21.4783047413		26.4850013861		26.8534444566						25.00

				40.2717034325		35.0751873953		33.6511569375		41.2097519097		43.1519076828		40.2717034325						38.94

				29.9916251899		25.1188643151		15.9220872705		11.8032063565		11.0662378398		8.7297136839						17.11

				47.2063041264		35.3997341083		27.6057785622		34.1979442514		27.6694164541		21.7770977235						32.31

				20.1372424986		18.5353162341		18.6208713666		17.6197604641		15.8124803927		16.3681652143						17.85





GSM 850cond-head
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PCS1900cond-head

		

				delta TRP left						delta TRP right						all chanels								delta TRP R/L

				Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Left		Right		R/L				Low Ch		Mid Ch		H Ch

		Average		-4.65		-4.46		-4.13		-5.13		-4.84		-4.48		-4.41		-4.81		-4.60

		std dev		0.96		1.30		2.03		1.04		0.90		1.61		1.47		1.22		1.36

				Tab de pertes à la tête par rapport au conduit																TRP Average

				-4.99		-4.20		-2.84		-5.98		-5.01		-3.54										-0.99		-0.81		-0.7

		conduit		-4.82		-3.84		-2.60		-5.49		-4.47		-3.02										-0.67		-0.63		-0.42

		30		-5.08		-4.27		-2.93		-6.09		-5.22		-3.80										-1.01		-0.95		-0.87

				-4.65		-3.55		-2.85		-5.32		-4.18		-3.08										-0.67		-0.63		-0.23

				-4.92		-3.98		-2.66		-5.49		-4.38		-3.07										-0.57		-0.4		-0.41

				-5.19		-4.27		-2.94		-6.35		-5.29		-3.85										-1.16		-1.02		-0.91

				-5.39		-4.89		-3.87		-6.70		-5.68		-4.70										-1.31		-0.79		-0.83

				-5.45		-5.04		-4.04		-6.96		-5.95		-5.02										-1.51		-0.91		-0.98

				-5.50		-6.86		-7.50		-5.11		-6.03		-6.38										0.39		0.83		1.12

				-6.43		-7.55		-7.98		-5.46		-6.20		-6.58										0.97		1.35		1.4

				-4.99		-6.92		-7.78		-4.48		-5.28		-5.73										0.51		1.64		2.05

				-4.84		-5.41		-6.32		-5.54		-6.08		-6.90										-0.7		-0.67		-0.58

				-6.53		-5.02		-4.13		-7.18		-5.63		-4.70										-0.65		-0.61		-0.57

				-3.03		-3.80		-5.72		-3.19		-3.94		-5.92										-0.16		-0.14		-0.2

				-7.30		-7.60		-8.40		-7.40		-7.50		-8.60										-0.1		0.1		-0.2

				-5.80		-4.00		-3.40		-6.33		-4.46		-3.96										-0.53		-0.46		-0.56

				-4.22		-5.34		-6.26		-4.95		-6.01		-6.89										-0.73		-0.67		-0.63

				-5.58		-4.63		-6.42		-6.56		-5.52		-6.90										-0.98		-0.89		-0.48

				-4.31		-4.80		-5.00		-5.49		-6.08		-5.82										-1.18		-1.28		-0.82

																								0		0		0

				Tab de perfs absolues attendues en band I																TRP Average

		Conduit PC3		19.01		19.8		21.16		18.02		18.99		20.46						19.696818746

		24		19.18		20.16		21.4		18.51		19.53		20.98						20.0760573319						14		0

				18.92		19.73		21.07		17.91		18.78		20.2						19.5578167707						14.5		0

				19.35		20.45		21.15		18.68		19.82		20.92						20.147016419						15		0

				19.08		20.02		21.34		18.51		19.62		20.93						20.0286779958						15.5		0

				18.81		19.73		21.06		17.65		18.71		20.15						19.4912584589						16		0

				18.61		19.11		20.13		17.3		18.32		19.3						18.8823284847						16.5		1

				18.55		18.96		19.96		17.04		18.05		18.98						18.6813363357						17		0

				18.5		17.14		16.5		18.89		17.97		17.62						17.8430910264						17.5		1

				17.57		16.45		16.02		18.54		17.8		17.42						17.3800415594						18		1

				19.01		17.08		16.22		19.52		18.72		18.27						18.2790572483						18.5		4

				19.16		18.59		17.68		18.46		17.92		17.1						18.2028947466						19		4

				17.47		18.98		19.87		16.82		18.37		19.3						18.5920883355						19.5		2

				20.97		20.2		18.28		20.81		20.06		18.08						19.8766621116						20		3

				16.7		16.4		15.6		16.6		16.5		15.4						16.2287647483						20.5		3

				18.2		20		20.6		17.67		19.54		20.04						19.4632022247						21		0

				19.78		18.66		17.74		19.05		17.99		17.11						18.478282642						21.5		0

				18.42		19.37		17.58		17.44		18.48		17.1						18.1346627712						22		0

				19.69		19.2		19		18.51		17.92		18.18						18.792752745

				en linéaire																TRP Average

				79.6159350417		95.4992586021		130.6170888132		63.3869711257		79.250133048		111.1731727282						93.26

				82.7942163712		103.7528415818		138.0384264603		70.9577767963		89.7428794501		125.3141174941						101.77

				77.9830110523		93.9723310565		127.9381304158		61.8016400138		75.5092227665		104.7128548051						90.32

				86.0993752185		110.9174815262		130.3166778452		73.7904230129		95.9400631516		123.5947433445						103.44

				80.9095899178		100.4615790278		136.1444682466		70.9577767963		91.6220490122		123.879658653						100.66

				76.032627694		93.9723310565		127.6438808811		58.2103217771		74.3019137897		103.5142166679						88.95

				72.6105957435		81.4704284021		103.0386120442		53.703179637		67.9203632617		85.1138038202						77.31

				71.6143410213		78.7045789695		99.0831944893		50.5824662003		63.8263486191		79.0678628						73.81

				70.7945784384		51.7606831951		44.6683592151		77.4461797803		62.6613864672		57.8096047406						60.86

				57.1478636672		44.1570447353		39.9944749761		71.4496326076		60.2559586074		55.2077439281						54.70

				79.6159350417		51.0504999975		41.8793565118		89.536476555		74.4731973906		67.1428852926						67.28

				82.4138115013		72.2769803602		58.6138164514		70.145529842		61.9441075077		51.2861383991						66.11

				55.8470194737		79.0678628		97.0509967245		48.083934845		68.7068440014		85.1138038202						72.31

				125.0259030218		104.7128548051		67.2976656284		120.5035940372		101.3911385737		64.2687717317						97.20

				46.7735141287		43.651583224		36.307805477		45.7088189615		44.6683592151		34.6736850453						41.96

				66.0693448008		100		114.8153621497		58.4790084144		89.949758153		100.9252886077						88.37

				95.0604793656		73.4513868157		59.4292158616		80.3526122186		62.9506182857		51.4043651582						70.44

				69.5024317589		86.4967918776		57.2796030986		55.4625712958		70.4693068967		51.2861383991						65.08

				93.1107875468		83.1763771103		79.4328234724		70.9577767963		61.9441075077		65.7657837355						75.73

				1		1		1		1		1		1						1.00





PCS1900cond-head

		





CTIA

						GSM 850																																				PCS 1900																																				UMTS FDD I

		Product		IMEI		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch		Low Ch		Mid Ch		H Ch

		A2005a+ E1		01025000000114-9		26.81		27.69		28.02		21.19		21.51		21.88		21.1		21.43		21.83																				26.20		27.19		28.51		25.01		25.80		27.16		24.02		24.99		26.46

		A2005a+ E1 Chrome		01025000000114-9		26.53		26.69		27.27		21.88		22		22.29		21.66		22.02		22.17																				26.13		27.22		28.41		25.18		26.16		27.40		24.51		25.53		26.98

		A2005a+ E2		01025000000114-9		26.29		26.34		26.89		21.23		21.64		22.03		20.73		20.86		21.38																				25.98		26.89		28.17		24.92		25.73		27.07		23.91		24.78		26.20

		A2005a+ E2 Chrome		01025000000114-9		26.27		26.4		27.03		20.9		20.87		21.46		21.18		21.26		21.65																				26.25		27.38		28.53		25.35		26.45		27.15		24.68		25.82		26.92

		A2005a+ E3		01025000000114-9		26.97		27.2		27.68		20.34		20.29		20.98		20.43		20.37		21.04																				26.37		27.41		28.68		25.08		26.02		27.34		24.51		25.62		26.93

		A2005a+ E3 Chrome		01025000000114-9		26.72		27.17		27.64		21.37		21.4		21.9		21.09		21.66		22.05																				25.58		26.69		27.95		24.81		25.73		27.06		23.65		24.71		26.15

		A2005Ca+ R3 Chrome		1053900000025-2		27.16		27.24		28.09		21.56		21.41		22.28		21.31		21.34		22.27																				25.91		26.36		27.25		24.61		25.11		26.13		23.30		24.32		25.30

		A2005Ca+ R4 Chrome		1053900000025-2		27.64		27.75		28.6		21.5		21.37		22.27		21.09		21		21.83																				26.06		26.46		27.33		24.55		24.96		25.96		23.04		24.05		24.98

		A2005sa		3539920026110800		28.97		28.59		27.81		23.07		22.43		21.73		23.13		22.57		21.88		-106.85		-105.96		-106.38		-100.82		-99.89		-100.44		-101.03		-99.97		-100.50		28.43		27.32		26.92		24.50		23.14		22.50		24.89		23.97		23.62		-105.28		-106.93		-105.35		-101.23		-102.97		-101.21		-102.55		-104.47		-102.74

		A2005sa E1 Chrome		3539920026110800		28.84		28.31		27.64		22.77		22.29		21.71		22.46		21.85		21.24		-106.46		-105.45		-105.81		-100.48		-99.53		-99.93		-100.21		-99.30		-99.58		27.46		26.43		26.09		23.57		22.45		22.02		24.54		23.80		23.42		-104.46		-106.14		-102.27		-100.46		-102.10		-100.34		-101.97		-103.83		-99.95

		A2005sa E2		3539920026110800		28.72		28.04		28.03		22.86		22.65		21.93		22.69		22.13		21.45		-107.28		-106.31		-106.76		-101.04		-100.01		-101.03		-101.03		-99.97		-100.30		28.81		27.96		27.59		25.01		23.08		22.22		25.52		24.72		24.27		-106.01		-106.01		-107.62		-101.87		-101.87		-103.59		-102.90		-102.90		-104.89

		A2005sca+		10864000000593		28.97		28.00		27.05		23.12		21.45		20.72		22.58		21.07		20.41		-104.16		-103.70		-103.90		-95.38		-95.97		-97.42		-97.20		-95.56		-96.76		25.46		25.41		24.11		25.16		24.59		23.68		24.46		23.92		23.10		-105.00		-104.11		-103.41		-101.77		-100.66		-100.10		-102.30		-101.05		-100.45

		B2005a		01061900950022-9		24.20		25.51		26.39		17.14		19.27		19.71		16.38		19.33		19.88		-105.64		-107.10		-105.71		-101.55		-101.62		-102.19		-100.92		-101.04		-101.51		26.08		27.16		27.32		23.47		24.98		25.87		22.82		24.37		25.30		-106.64		-105.66		-104.61		-106.22		-105.29		-104.34		-105.23		-104.31		-103.48

		D2005a		10746009500139		26.71		27.02		27.19		20.78		21.15		21.42		18.68		19.49		20.54		-105.35		-106.81		-105.76		-100.12		-101.64		-100.78		-99.76		-101.37		-100.47		28.14		27.51		25.82		26.97		26.20		24.28		26.81		26.06		24.08		-104.82		-104.73		-103.85		-104.72		-104.47		-103.83		-104.03		-103.93		-103.17

		EC2005+		35658300950137-5		22		21.5		20.7		20.4		20		19		20.5		20.2		19																				26.50		25.80		24.90		22.70		22.40		21.60		22.60		22.50		21.40

		H2003a		35114395000739-6		27.13		28.59		28.85		22.38		23.26		23.27		22.32		23.23		23.29																				25.22		27.33		28.10		24.20		26.00		26.60		23.67		25.54		26.04

		H2004a		354095000016347		28.75		29.82		29.48		25.05		24.45		24.27		25.15		25.35		25.05																				27.31		26.61		25.59		25.78		24.66		23.74		25.05		23.99		23.11

		M2005a GH		35545000950250-9		29.81		28.67		26.46		23.77		23.00		21.02		19.72		19.44		18.41		-106.07		-107.22		-104.62		-100.43		-101.53		-99.12		-100.97		-102.49		-100.12		26.90		27.92		26.36		24.42		25.37		23.58		23.44		24.48		23.10		-105.15		-104.52		-104.53		-103.95		-103.62		-103.87		-102.24		-101.69		-102.67

		MC2004a		10643009500803		29.10		27.46		26.12		25.74		24.49		23.41		24.34		23.42		22.38		-102.71		-101.89		-99.82		-99.34		-98.69		-95.85		-100.72		-99.76		-97.27		27.68		27.11		26.52		25.69		25.20		25.00		24.51		23.92		24.18		-106.43		-106.79		-106.00		-103.31		-104.80		-104.05		-103.74		-104.32		-103.45

		ME2006a		358094009500076		27.68		27.53		27.57		22.04		21.68		21.70		21.46		20.99		21.14		-100.96		-102.43		-103.18		-100.04		-101.40		-102.48		-94.68		-96.40		-97.51






