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1    Introduction
This contribution describes the outcome of the UE antenna telcos arranged since RAN4#42. It is proposed that the TRP and TRS proposals for UE and MS contained herein are used as the basis for the discussions at RAN4#43. Furthermore, if GSM MS requirements are agreed, the numbers should be liaised with GERAN#34 for approval.
Two telephone conferences have been arranged: the first concerned the first item below, the second both of them. 
1 the below 1 GHz TRP and TRS requirements for UE (cont'd)
2 GSM TRP and TRS
The TRP and TRS proposals are summarised in Section 3. The impact of duplexer losses was discussed extensively at both conferences. An annex containing information on duplexer arrangements and filter losses is therefore included; this might facilitate further discussions. Minutes of the two conferences as well as the input contributions are available on the UE antenna reflector [1,2]. 
2     First telco
The RAN4#42 compromise proposal was used as the basis for the discussion (the tables in Section 3.1 below, without changes). The conference concerned the UE requirements below 1 GHz; the following items were discussed and subsequently left for the second telco:
· a tighter “minimum minimum” for TRP below 1 GHz: +9 dBm

· operators were to consider whether the +15 dBm TRP recommended performance could be reduced, 14 dBm was preferred by vendors present

· the feasibility of the proposed TRS values would be considered, and in particular if the delta between the “average” and “max” minimum requirement can be reduced from 4 to 3 dB

3     Second telco: TRP and TRS proposals
The second telco concerned the GSM MS requirement in addition. One tdoc was submitted [3], based on input from operators. It was clear that the gap between operators and vendors identified at first telco had not closed, but a number of TRP and TRS proposals for further consideration were suggested nevertheless. It is recognised that the GSM proposal contained in 3.2 has not been discussed in detail, and further vendor inputs are expected.
3.1   UE below 1 GHz

A proposed gradation of the recommended TRP values versus an increased “min min” requirement is shown in the following two tables. These changes are shown with respect to the RAN#42 compromise proposal.

Table X1: TRP minimum performance requirement 

	Operating band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 3bis
	Power Class 4

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

	
	
	
	Average
	Min
	Average
	Min
	Average
	Min

	I
	-
	-
	+15
	+13
	-
	-
	
	

	II
	-
	-
	+15
	+13
	-
	-
	
	

	III
	-
	-
	+15
	+13
	-
	-
	
	

	IV
	-
	-
	+15
	+13
	-
	-
	
	

	V
	-
	-
	+11
	+9 
	-
	-
	
	

	VI
	-
	-
	+11
	+9
	-
	-
	
	

	VII
	-
	-
	+15
	+13
	+15
	+13
	
	

	VIII
	-
	-
	+11
	+9
	+11
	+9
	
	

	IX
	-
	-
	+15
	+13
	-
	-
	
	

	NOTE:    applicable for dual-mode GSM/UMTS.


Table AX1: TRP recommended performance 
	Operating band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 3bis
	Power Class 4

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

	
	
	
	Average
	Min
	Average
	Min
	Average
	Min

	I
	-
	-
	+18
	N/A
	-
	-
	
	

	II
	-
	-
	+18
	N/A
	-
	-
	
	

	III
	-
	-
	+18
	N/A
	-
	-
	
	

	IV
	-
	-
	+18
	N/A
	-
	-
	
	

	V
	-
	-
	+14
	N/A
	-
	-
	
	

	VI
	-
	-
	+15
	N/A
	-
	-
	
	

	VII
	-
	-
	+18
	N/A
	[+18]
	N/A
	
	

	VIII
	-
	-
	+14
	N/A
	+14
	N/A
	
	

	IX
	-
	-
	+18
	N/A
	-
	-
	
	

	NOTE:    applicable for dual-mode GSM/UMTS.


Alternative proposals:

Telecom Italia: for all below 1 GHz bands, a 14 dBm target traded for a 12 dBm average requirement and 9 dBm “min min”.

Vodafone: maintain 15 dBm for all below 1 GHz bands as well as the 11 dBm average requirement and 8 dBm “min min”, i.e. the original RAN4#42 proposal.

TRS: the RAN4#42 compromise proposal is shown in the two following tables.
Table Y1: TRS minimum requirements 

	Operating Band
	Unit
	<REFÎor>

	
	
	Average
	Max

	I
	dBm/3.84 MHz
	-101
	-98

	II
	dBm/3.84 MHz
	-99
	-96

	III
	dBm/3.84 MHz
	-98
	-95

	IV
	dBm/3.84 MHz
	-101
	-98

	V
	dBm/3.84 MHz
	-94
	-90

	VI
	dBm/3.84 MHz
	-96
	-92

	VII
	dBm/3.84 MHz
	-99
	-96

	VIII
	dBm/3.84 MHz
	-93
	-89

	IX
	dBm/3.84 MHz
	-100
	-97

	NOTE 1
For Power Class 3, 3bis and 4 this shall be achieved at the maximum output power.

NOTE 2
For the UE which supports both Band III and Band IX operating frequencies, the reference level of TDB dBm TRS <REFÎor> [average and min] shall apply for Band IX. 
NOTE3     Applicable for dual-mode GSM/UMTS.   


Table AY1: TRS recommended performance 

	Operating Band
	Unit
	<REFÎor>

	
	
	Average
	Min

	I
	dBm/3.84 MHz
	-104
	N/A

	II
	dBm/3.84 MHz
	-102
	N/A

	III
	dBm/3.84 MHz
	-101
	N/A

	IV
	dBm/3.84 MHz
	-104
	N/A

	V
	dBm/3.84 MHz
	-98
	N/A

	VI
	dBm/3.84 MHz
	-100
	N/A

	VII
	dBm/3.84 MHz
	-102
	N/A

	VIII
	dBm/3.84 MHz
	-97
	N/A

	IX
	dBm/3.84 MHz
	-103
	N/A


Alternative proposals:

Telecom Italia: for Band VIII, a -94 dBm average requirement and a -97 dBm target.
Vodafone: possibility of -98 dBm recommended performance for Band VIII. 
3.2   GSM MS
The GSM TRP and TRS proposed in [3] are shown in the following four tables. 

Table X2: TRP minimum performance requirement 

	Power

class
	GSM 850

Total  radiated         power
	GSM 900 

Total  radiated         power
	DCS 1 800

Total  radiated         power
	PCS 1 900 

Total  radiated         power

	
	Average
	Min
	Average
	Min
	Average
	Min
	Average
	Min

	1
	‑ ‑ ‑ ‑ ‑ ‑
	
	‑ ‑ ‑ ‑ ‑ ‑
	
	[22 dBm]
	TBD
	[22 dBm]
	TBD

	2
	
	
	
	
	[16 dBm]
	TBD
	[16 dBm]
	TBD

	3
	
	
	
	
	
	
	
	

	4
	[22 dBm]
	TBD
	[22 dBm]
	TBD
	
	
	
	

	5
	[18 dBm]
	TBD
	[18 dBm]
	TBD
	
	
	
	


Table AX2:  TRP recommended performance 

	Power

class
	GSM 850

Total  radiated         power
	GSM 900 

Total  radiated         power
	DCS 1 800

Total  radiated         power
	PCS 1 900 

Total  radiated         power

	1
	‑ ‑ ‑ ‑ ‑ ‑
	‑ ‑ ‑ ‑ ‑ ‑
	[25 dBm]
	[25 dBm]

	2
	
	
	[19 dBm]
	[19 dBm]

	3
	
	
	
	

	4
	[24 dBm]
	[24 dBm]
	
	

	5
	[20 dBm]
	[20 dBm]
	
	


Table Y2: TRS minimum requirements 

	GSM 850

small MS
	GSM 900 

small MS
	DCS 1 800

class 1 and class 2 MS
	PCS 1 900 

class 1 and class2  MS

	Average
	Max
	Average
	Max
	Average
	Max
	Average
	Max

	[-96 dBm]
	TBD
	[-96 dBm]
	TBD
	[-98 dBm]
	TBD
	[-98 dBm]
	TBD


Table AY2:  TRS recommended performance 

	GSM 850

small MS
	GSM 900 

small MS
	DCS 1 800

class 1 and class 2 MS
	PCS 1 900 

class 1 and class2  MS

	[-99 dBm]
	[-99 dBm]
	[-103 dBm]
	[-103 dBm]


Annex A    Duplexers
This annex contains information about the duplexer arrangement taken from a Motorola contribution on LTE output powers [4], and an excerpt from a RIM study [5] on the implementation of duplex filters in GSM (for Type 2). 

A.1
Duplex arrangements
The duplex arrangements for bands I-IX as well as for other bands possibly added in the future are shown in the table below [4].

Table 3.2.2: Maximum output power based on operating band split (high, medium and low)

	Operating band
	UL start freq
	UL end freq
	LTE 
proposal 
	
	DL start freq
	DL end freq
	Δ RX FDD REFSENS 
	FDD Spec
	
	Duplex distance
	Pass band
	Duplex gap

	
	MHz
	MHz
	dBm
	
	MHz
	MHz
	dB
	dBm
	
	MHz
	MHz
	MHz

	Mid Band
	 
	 
	
	 
	 
	 
	 
	
	 
	 
	 

	I
	1920
	1980
	[23]
	
	2110
	2170
	0
	-106.7
	
	190
	60
	130

	II
	1850
	1910
	[22]
	
	1930
	1990
	2
	-104.7
	
	80
	60
	20

	III
	1710
	1785
	[22]
	
	1805
	1880
	3
	-103.7
	
	95
	75
	20

	IV
	1710
	1755
	[23]
	
	2110
	2155
	0
	-106.7
	
	400
	45
	355

	IX
	1750
	1785
	[23]
	
	1850
	1880
	1
	[-105.7]
	
	100
	35
	65

	X
	1710
	1770
	[23]
	
	2110
	2170
	0
	-106.7
	
	400
	60
	340

	Low Band 
	 
	 
	
	 
	 
	 
	 
	
	 
	 
	 

	V
	824
	849
	[23]
	
	859
	894
	2
	-104.7
	
	45
	25
	20

	VI
	830
	840
	[23]
	
	875
	885
	0
	-106.7
	
	45
	10
	35

	VIII
	880
	915
	[22]
	
	925
	960
	3
	-103.7
	
	45
	35
	10

	High Band
	 
	 
	
	 
	 
	 
	 
	
	 
	 
	 

	VII
	2500
	2570
	[23] 
	
	2620
	2690
	2
	-104.7
	
	120
	70
	50

	
	
	
	
	
	
	
	
	
	
	
	
	

	New Bands 
	 
	 
	
	 
	 
	 
	 
	
	 
	 
	 

	A (TDD)
	1900
	1920
	[23 ]
	
	1900
	1920
	 
	 
	
	-
	-
	-

	B (TDD)
	2110
	2025
	[23]
	
	2110
	2025
	 
	 
	
	-
	-
	-

	C
	1427.9
	1452.9
	[-]
	
	1475.9
	1500.9
	1
	-105.7
	
	48
	25
	23

	D
	1900
	1920
	[-]
	
	2600
	2620
	 
	 
	
	700
	20
	680

	E
	700
	 
	?
	
	 
	 
	 
	 
	
	 
	 
	 

	F
	700
	 
	?
	
	 
	 
	 
	 
	
	 
	 
	 

	G
	2300
	 
	?
	
	 
	 
	 
	 
	
	 
	 
	 


A.2 
Duplexer insertion losses

An example of insertion losses for bands II, III, V and VIII is shown below, based on a study for GSM Type 2 mobiles by Research in Motion Limited [5]. It is noted that the filters are devised for the higher peak output powers used for GSM, but there are commonalities with the UE case.  

The filters studied are shown in the table below (the footnotes shown in [5] have been removed here).
	Frequency Band
	Manufacturer and Part No.
	Physical Size

(W x L x H – mm)

	GSM 850
	EPCOS B7638
	3.0 x 2.5 x 1.25 

	EGSM 900
	EPCOS B76xx
	3.26 x 2.88 x 1.25

	GSM 1800 (DCS)
	Avago ACMD-7402
	3.8 x 3.8 x 1.30

	GSM 1900 (PCS)
	Avago  ACMD-74xx
	3.8 x 3.8 x 1.30 


Table 1 - Duplex Filters Used In the Type 2 Study

“The EPCOS filter for GSM 850 is designed for GSM, while the Avago filter for PCS1900 is designed for CDMA.  The EPCOS filter doesn’t currently support the maximum output power level of GSM850.  New filters in the preliminary design stage will support up to 33 dBm output power.   As the PCS1900 filter is not designed for GSM, there may be additional blocker immunity that needs to be considered, which would change the absolute requirements.” [5]
The specified insertion losses for these filters are shown below.

	Frequency Band
	Insertion Loss (TX BW)
	Attenuation in RX Band 
	Insertion Loss (RX BW)
	Attenuation in TX Band 
	Max. Power Rating

	GSM 850
	Max: 2.3 dB 

Typ: 2.0 dB
	Min: 44 dB

Typ: 47 dB
	Max: 3.1 dB 

Typ: 2.7 dB
	Min: 54 dB

Typ: 59 dB
	30 dBm CW

	EGSM 900
	Max: 2.9 dB 

Typ: 2.5 dB
	Min: 44 dB

Typ: 47 dB
	Max: 3.9 dB 

Typ: 3.4 dB
	Min: 54 dB

Typ: 59 dB
	30 dBm CW

	GSM 1800 (DCS)
	Max: 3.8 dB

Typ: 2.0 dB
	Min: 37 dB

Typ: 42 dB
	Max: 4.5 dB

Typ: 2.6 dB
	Min: 50 dB

Typ: 53 dB
	33 dBm 

	GSM 1900 (PCS)
	Max: 3.8 dB

Typ: 2.0 dB
	Min: 37 dB

Typ: 42 dB
	Max: 4.5 dB

Typ: 2.6 dB
	Min: 50 dB

Typ: 53 dB
	33 dBm


Table 2 - Specifications of Selected Duplex Filters

“The EGSM900 band has a narrower stop band between RX and TX (10 MHz as opposed to 20 MHz for GSM850).    The GSM extension band is in wide use today and all products should support it.   To achieve the narrow stop band, a higher order filter will be required.  This will increase the insertion loss and the physical size of the duplex filter.   Achieving good RX/TX band isolation also gets more challenging as the RX/TX band separation gets smaller.  These impacts are not quantified at this time, however as a basis it is assumed that the physical die area will increase by approximately 25%, and the insertion loss will increase by the same amount.  These values will be updated with actual values as they become available.  
The filter selection for this study is not to suggest that these are the only choices available.  Optimization of these filters for GSM applications is also likely to be possible.” [5]
It might also be useful to look at the impact on the link budget for GSM Type 2 (impact of the antenna radiation efficiency not included), taken from [5]. Filter tolerances and the impact of switches (Type 1/Type 2) are included, and an additional 1 dB mismatch loss due to poor return loss of the filters is considered for the worst case. 
	
	Best Case
	Worst Case

	
	Mobile RX loss in Sensitivity
	Mobile TX loss in Max Output Power
	Mobile RX loss in Sensitivity
	Mobile TX loss in Max Output Power

	GSM 850
	2.95 dB
	2.30 dB
	4.60 dB
	2.45 dB

	EGSM 900
	3.65 dB
	2.80 dB
	5.40 dB
	4.40 dB

	GSM 1800
	2.95 dB
	2.45 dB
	6.10 dB
	5.45 dB

	GSM 1900
	2.95 dB
	2.45 dB
	6.10 dB
	5.45 dB


Table 3 - Link Budget Impact Summary
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