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1.
Introduction
The currently ongoing LTE UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS Requirements Work Item also includes in its scope the task to complete the UTRA LEE performance requirements [1].  All over the air performance requirements are recorded in the unified specification TS37.144 [2].  This text proposal reviews the history of UTRA FDD LEE notebook TRP/TRS discussions and presents a proposal for approval.
2.
Discussion

During the RAN4 #72bis meeting a series of offline discussions were held between vendors (Intel, Samsung, Microsoft, Sony Mobile, Motorola Mobility, Huawei, Blackberry, Ericsson) and operators (NTT DOCOMO, Vodafone, Telecom Italia, Orange) to formulate a potential agreement on UTRA FDD LEE notebook requirement values.  The vendors had formulated a potential compromise proposal summarized in Table 1 below.
Table 1: Vendor compromise proposal from RAN4 #72bis

	Test Case
	Average
	Min/Max
	Recommended

	UMTS notebook Band I TRP
	19.0
	17.5
	21.5

	UMTS notebook Band I TRS
	-103.0
	-101.5
	-106.0

	UMTS notebook Band VIII TRP
	18.5
	16.5
	21.0

	UMTS notebook Band VIII TRS
	-101.0
	-99.0
	-104.0


In an email to the offline discussion group, Vodafone suggested a set of proposed values for companies to check.  This proposal will be designated as the “Operators’ tentative proposal,” since it was not clear if all operators were aligned on the values suggested by Vodafone.  This proposal is summarized in Table 2 below.
Table 2: Operators’ tentative proposal from RAN4 #72bis

	Test Case
	Average
	Min/Max
	Recommended

	UMTS notebook Band I TRP
	19.5
	18.0
	21.5

	UMTS notebook Band I TRS
	-103.0
	-101.5
	-106.0

	UMTS notebook Band VIII TRP
	19.0
	17.0
	21.5

	UMTS notebook Band VIII TRS
	-101.0
	-99.0
	-104.0


To illustrate the history of discussions that have brought the vendors and operators so close to agreement, Figures 1 and 2 below graphically show the progression.
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Figure 1: History of UTRA Band I proposals for LEE notebook requirements
Observations:

· In the first operator TRP proposal [R4-123269] the recommended value exceeded the median conducted output power for Class 3 (23 dBm) by 0.5 dB and left a 2.5 dB implementation margin for the average requirement
· On the average requirement, the vendors’ latest proposal has seen a tightening of 2 dB from the original Ericsson proposal [R4-115568], whereas the operators’ tentative proposal represents a relaxation of 1.1 dB from the original

· In the first operator TRS proposal [R4-123270] the recommended value exceeded the REFSENS for the band (-106.7 dBm/3.84 MHz) by 2.4 dB and left a 0.6 dB implementation margin for the average requirement
· On the average requirement, the vendors’ latest proposal has seen a tightening of 4 dB from the original Ericsson proposal [R4-115568], whereas the operators’ tentative proposal represents a relaxation of 3.1 dB from the original
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Figure 2: History of UTRA Band I proposals for LEE notebook requirements
Observations:

· In the first operator TRP proposal [R4-123269] the recommended value exceeded the median conducted output power for Class 3 (23 dBm) by 0.5 dB and left a 2.5 dB implementation margin for the average requirement

· On the average requirement, the vendors’ latest proposal has seen a tightening of 1.5 dB from the original Ericsson proposal [R4-115568], whereas the operators’ tentative proposal represents a relaxation of 1.5 dB from the original

· The first operator TRS proposal [R4-123270] exceeded the REFSENS for the band (-103.7 dBm/3.84 MHz) by 2.9 dB and left no implementation margin for the average requirement

· On the average requirement, the vendors’ latest proposal has seen a tightening of 4 dB from the original Ericsson proposal [R4-115568], whereas the operators’ tentative proposal represents a relaxation of 2.6 dB from the original
A detailed statistical analysis of the available data has been presented in [3], which formulated the basis for the Intel proposal to the RAN4 #72bis meeting in [7].  Further compromises were implemented by the vendors during the meeting to arrive at the vendors’ consensus proposal shown in Table 1.  Based on the analysis of the history of the vendors’ and operators’ proposal and on the “shared pain” approach to the relationship between performance requirements and network link budgets, it is observed that the vendors’ consensus proposal (Table 1) represents a balanced compromise.
It can further be observed that the Work Item description in [1] does not include in its scope devices supporting LTE carrier aggregation and multi-carrier HSDPA (such as DB-DC-HSDPA, 4C-HSDPA).  Thus, it is proposed to allow interested companies to share views on how to handle the OTA specification work for such devices.  In the text proposal below, this aspect is captured by an editor’s note below the tables listed the proposed requirements.
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6.3.2
UTRA FDD

LEE TRP minimum performance requirements for UTRA FDD are defined in Tables 6.3.2-1 and 6.3.2-2.
Table 6.3.2-1: Notebook TRP minimum performance requirement for UTRA FDD in the data transfers position

	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
	-
	-
	19.0
	17.5
	TBD
	TBD
	TBD
	TBD

	II
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	III
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	IV
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	V
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	VI
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	VII
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	VIII
	-
	-
	18.5
	16.5
	TBD
	TBD
	TBD
	TBD

	IX
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	XIX
	
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: Applicable for dual-mode GSM/UMTS.

NOTE 2: Applicable for notebook devices.
NOTE 3: The radiated performance values above have been derived for a UE not supporting DB-DC-HSDPA, 4C-HSDPA or LTE carrier aggregation. For a UE supporting DB-DC-HSDPA, 4C-HSDPA or LTE carrier aggregation, the radiated performance for all bands and band combinations supported by the UE, need to be studied.


Table 6.3.2-2: Tablet TRP minimum performance requirement for UTRA FDD in the data transfer position

	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
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	II
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	III
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	IV
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	V
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	VI
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	VII
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	VIII
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	IX
	-
	-
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	XIX
	
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1: Applicable for dual-mode GSM/UMTS.

NOTE 2: Applicable for tablet devices.


<< unchanged text omitted >>

7.3.2
UTRA FDD

LEE TRS minimum performance requirements for UTRA FDD in data transfer position mode for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of [2] are defined in Tables 7.3.2-1 and 7.3.3-2. [The values in the tables are Îor with no interference.]

Table 7.3.2-1: Notebook TRS minimum requirements for UTRA FDD in data transfer position

	Operating band
	Unit
	<REFÎor>

	
	
	Average
	Max

	I
	dBm/3.84 MHz
	-103.0
	-101.5

	II
	dBm/3.84 MHz
	TBD
	TBD

	III
	dBm/3.84 MHz
	TBD
	TBD

	IV
	dBm/3.84 MHz
	TBD
	TBD

	V
	dBm/3.84 MHz
	TBD
	TBD

	VI
	dBm/3.84 MHz
	TBD
	TBD

	VII
	dBm/3.84 MHz
	TBD
	TBD

	VIII
	dBm/3.84 MHz
	-101.0
	-99.0

	IX
	dBm/3.84 MHz
	TBD
	TBD

	XIX
	dBm/3.84 MHz
	TBD
	TBD

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

NOTE 2: 
Applicable for dual-mode GSM/UMTS.

NOTE 3: 
Applicable for notebook devices.
NOTE 4: The radiated performance values above have been derived for a UE not supporting DB-DC-HSDPA, 4C-HSDPA or LTE carrier aggregation. For a UE supporting DB-DC-HSDPA, 4C-HSDPA or LTE carrier aggregation, the radiated performance for all bands and band combinations supported by the UE, need to be studied.


Table 7.3.2-2: Tablet TRS minimum requirements for UTRA FDD in data transfer position

	Operating band
	Unit
	<REFÎor>

	
	
	Average
	Max

	I
	dBm/3.84 MHz
	TBD
	TBD

	II
	dBm/3.84 MHz
	TBD
	TBD

	III
	dBm/3.84 MHz
	TBD
	TBD

	IV
	dBm/3.84 MHz
	TBD
	TBD

	V
	dBm/3.84 MHz
	TBD
	TBD

	VI
	dBm/3.84 MHz
	TBD
	TBD

	VII
	dBm/3.84 MHz
	TBD
	TBD

	VIII
	dBm/3.84 MHz
	TBD
	TBD

	IX
	dBm/3.84 MHz
	TBD
	TBD

	XIX
	dBm/3.84 MHz
	TBD
	TBD

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

NOTE 2: 
Applicable for dual-mode GSM/UMTS.

NOTE 3: 
Applicable for tablet devices.


<< unchanged text omitted >>

B.2.3.2
UTRA FDD

Table B.2.3.2-1: Notebook TRP recommended performance for UTRA FDD in data transfer position

	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
	Average
	Average
	Average
	Average

	I
	-
	-
	21.5
	TBD
	TBD

	II
	-
	-
	TBD
	TBD
	TBD

	III
	-
	-
	TBD
	TBD
	TBD

	IV
	-
	-
	TBD
	TBD
	TBD

	V
	-
	-
	TBD
	TBD
	TBD

	VI
	-
	-
	TBD
	TBD
	TBD

	VII
	-
	-
	TBD
	TBD
	TBD

	VIII
	-
	-
	21.0
	TBD
	TBD

	IX
	-
	-
	TBD
	TBD
	TBD

	XIX
	-
	-
	TBD
	TBD
	TBD

	NOTE 1: Applicable for dual-mode GSM/UMTS.

NOTE 2: Applicable for notebook devices.
NOTE 3: The radiated performance values above have been derived for a UE not supporting DB-DC-HSDPA, 4C-HSDPA or LTE carrier aggregation. For a UE supporting DB-DC-HSDPA, 4C-HSDPA or LTE carrier aggregation, the radiated performance for all bands and band combinations supported by the UE, need to be studied.


Table B.2.3.2-2: Tablet TRP recommended performance for UTRA FDD in data transfer position

	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
	Average
	Average
	Average
	Average

	I
	-
	-
	TBD
	TBD
	TBD

	II
	-
	-
	TBD
	TBD
	TBD

	III
	-
	-
	TBD
	TBD
	TBD

	IV
	-
	-
	TBD
	TBD
	TBD

	V
	-
	-
	TBD
	TBD
	TBD

	VI
	-
	-
	TBD
	TBD
	TBD

	VII
	-
	-
	TBD
	TBD
	TBD

	VIII
	-
	-
	TBD
	TBD
	TBD

	IX
	-
	-
	TBD
	TBD
	TBD

	XIX
	-
	-
	TBD
	TBD
	TBD

	NOTE 1: Applicable for dual-mode GSM/UMTS.

NOTE 2: Applicable for tablet devices.


<< unchanged text omitted >>

B.3.3.2
UTRA FDD

Table B.3.3.2-1: Notebook TRS recommended performance for UTRA FDD in the data transfer position

	Operating band
	Unit
	<REFÎor>

Average

	I
	dBm/3.84 MHz
	-106.0

	II
	dBm/3.84 MHz
	TBD

	III
	dBm/3.84 MHz
	TBD

	IV
	dBm/3.84 MHz
	TBD

	V
	dBm/3.84 MHz
	TBD

	VI
	dBm/3.84 MHz
	TBD

	VII
	dBm/3.84 MHz
	TBD

	VIII
	dBm/3.84 MHz
	-104.0

	IX
	dBm/3.84 MHz
	TBD

	XIX
	dBm/3.84 MHz
	TBD

	NOTE 1: 
Applicable for notebook devices.
NOTE 2: The radiated performance values above have been derived for a UE not supporting DB-DC-HSDPA, 4C-HSDPA or LTE carrier aggregation. For a UE supporting DB-DC-HSDPA, 4C-HSDPA or LTE carrier aggregation, the radiated performance for all bands and band combinations supported by the UE, need to be studied.


Table B.3.3.2-2: Tablet TRS recommended performance for UTRA FDD in the data transfer position

	Operating band
	Unit
	<REFÎor>

Average

	I
	dBm/3.84 MHz
	TBD

	II
	dBm/3.84 MHz
	TBD

	III
	dBm/3.84 MHz
	TBD

	IV
	dBm/3.84 MHz
	TBD

	V
	dBm/3.84 MHz
	TBD

	VI
	dBm/3.84 MHz
	TBD

	VII
	dBm/3.84 MHz
	TBD

	VIII
	dBm/3.84 MHz
	TBD

	IX
	dBm/3.84 MHz
	TBD

	XIX
	dBm/3.84 MHz
	TBD

	NOTE: 
Applicable for tablet devices.
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