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1.

Introduction
RAN#55 agreed in [1] a new study item on Measurements of radio performances for LTE terminals - TRP and TRS test methodology. RAN#55 discussed the urgency of getting LTE TRP and TRS test method developed so the verification of radiated performance of LTE devices could start as soon as possible especially as more LTE devices are entering the market. Therefore, RAN#55 already agreed that this study item and test method for LTE TRP and TRS from the RAN4 point of view should be completed by the next RAN plenary #56 in June 2012. In this contribution we discuss how simple extension of the existing UTRA and GSM TPR and TRS defined in TS34.114 could be made and in this way timely completion of the study could also be possible. 
2. Discussion
2.1
LTE TRP

We see that it is important to ensure that LTE TRP is defined in manner that these LTE TRP measurements can be used for all LTE devices. Thus, we believe that LTE TRP should only be defined using normal “one carrier” transmission (i.e. no CA) and without any UL Tx diversity or MIMO schemes. It is worth noting that in any case RAN4 has also work item on MIMO OTA [2] where further enhancements for advanced features can be considered if desired or seen necessary.
In order to avoid large number of different configurations for LTE TRP measurements it would also be desirable to use one channel bandwidth and one number for RBs defining transmission bandwidth. Based on the following E-UTRA channel bandwidth table of TS36.101 we should try to choose one channel Bandwidth, which is available for all or at least most for most of the bands. For instance channel BW of 10 MHz could be selected.
Table 5.6.1-1: E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	
	
	Yes
	 Yes
	 Yes
	 Yes

	2
	Yes
	Yes
	Yes
	Yes
	Yes[1]
	Yes[1]

	3
	Yes
	Yes
	Yes
	Yes
	Yes[1]
	Yes[1]

	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	5
	Yes
	Yes
	Yes
	Yes[1]
	
	

	6
	
	
	Yes
	Yes[1]
	
	

	7
	
	
	Yes
	Yes
	Yes
	Yes[1]

	8
	Yes
	Yes
	Yes
	Yes[1]
	
	

	9
	
	
	Yes
	Yes
	Yes[1]
	Yes[1]

	10
	
	
	Yes
	Yes
	Yes
	Yes

	11
	
	
	Yes
	Yes[1]
	
	

	12
	Yes
	Yes
	Yes[1]
	Yes[1]
	
	

	13
	
	
	Yes[1]
	Yes[1]
	
	

	14
	
	
	Yes[1]
	Yes[1]
	
	

	...
	
	
	
	
	
	

	17
	
	
	Yes[1]
	Yes[1]
	
	

	18
	
	
	Yes
	Yes[1]
	Yes[1]
	

	19
	
	
	Yes
	Yes[1]
	Yes[1]
	

	20
	
	
	Yes
	Yes[1]
	Yes[1]
	Yes[1]

	21
	
	
	Yes
	Yes[1]
	Yes[1]
	

	22
	
	
	Yes
	Yes
	Yes[1]
	Yes[1]

	23
	Yes
	Yes
	Yes
	Yes
	
	

	24
	
	
	Yes
	Yes
	
	

	25
	Yes
	Yes
	Yes
	Yes
	Yes[1]
	Yes[1]

	...
	
	
	
	
	
	

	33
	
	
	Yes 
	Yes
	Yes
	Yes

	34
	
	
	Yes
	Yes
	Yes
	

	35
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	36
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	37
	
	
	Yes
	Yes
	Yes
	Yes

	38
	
	
	Yes
	Yes
	Yes
	Yes

	39
	
	
	Yes
	Yes
	Yes
	Yes

	40
	
	
	Yes
	Yes
	Yes
	Yes

	41
	
	
	Yes
	Yes
	Yes
	Yes

	42
	
	
	Yes
	Yes
	Yes
	Yes

	43
	
	
	Yes
	Yes
	Yes
	Yes

	NOTE 1:
bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (Clause 7.3) is allowed.


One logical choice for UL allocation would be the maximum number of UL resource blocks during the REFSENS test see the table 7.3.1-2 from 36.101 attached below. This table indicates what is the maximum allocation size during the conductive REFSENS test. If the allocation is larger than what specified in the table then the UE sensitivity performance starts to degrade i.e. the allocation represents max UL allocation for cell edge locations which is of course where maximum TRP is used. One additional advantage of selecting the TRP UL allocation as proposed here is that during the actual TRP and TRS measurements there would not be a need to change the UL allocation when toggling between TRP and TRS measurements (if our proposal for TRS is acceptable) and this would save considerable amount of test time i.e. test cost.
Table 7.3.1-2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	
	
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	251
	
	
	FDD

	6
	
	
	25 
	251
	
	
	FDD

	7
	
	
	25 
	50 
	751
	751
	FDD

	8
	6 
	15
	25 
	251
	
	
	FDD

	9
	
	
	25 
	50 
	501
	501
	FDD

	10
	
	
	25 
	50 
	75 
	100 
	FDD

	11
	
	
	25
	251
	
	
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	14
	
	
	151
	151
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	
	
	201
	201
	
	
	FDD

	18
	
	
	25 
	251
	251
	
	FDD

	19
	
	
	25 
	251
	251
	
	FDD

	20
	
	
	25 
	201
	203 
	203
	FDD

	21
	
	
	25
	251
	251
	
	FDD

	22
	
	
	25
	50
	501
	501
	FDD

	23
	6
	15
	25
	50
	
	
	FDD

	24
	
	
	25
	50
	
	
	FDD

	25
	6
	15
	25
	50
	501
	501
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	25 
	50 
	75 
	100 
	TDD

	34
	
	
	25 
	50 
	75
	
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	
	
	25 
	50 
	75 
	100 
	TDD

	38
	
	
	25 
	50 
	75
	100
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	25
	50 
	75 
	100 
	TDD

	41
	
	
	25
	50 
	75 
	100 
	TDD

	42
	
	
	25
	50 
	75 
	100 
	TDD

	43
	
	
	25
	50 
	75 
	100 
	TDD

	Note 
1.
The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 

2.
For the UE which supports both Band 11 and Band 21 the uplink configuration for reference sensitivity is FFS.

3.
For Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart _11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart _16


.
Proposal 1: LTE TRP defined in manner that it can be used for all LTE devices ((e.g. no LTE CA, UL TX Div or UL MIMO transmission considered for LTE TRP test method)
Proposal 2: Select one channel BW like 10 MHz for all cases
Proposal 3: Define LTE TPR test method with the UL RB allocation used in conductive REFSENS for the given band and use QPSK modulation in order to minimize the allowed MPR. 

2.2
LTE TRS

For LTE TRS we propose similar approach as for LTE TRP test method; LTE TRS should be defined in manner that LTE TRS measurements are available for all LTE devices. Further enhancements for radiated device receiver performance will anyway be considered as part of MIMO OTA WI [2]. Therefore also for LTE TRS we propose that “single carrier” transmission without e.g. LTE CA or DL MIMO transmission is selected for LTE TRS test method. We propose that similar to LTE TRP that one channel bandwidth will be selected for LTE TRS. 10 MHz channel BW would probably be a good choice for LTE TRS measurements as well. 
We propose that LTE TRS test method would utilise the configurations for the conducted reference sensitivity as defined in TS36.101. Thus, the network signalling value NS_01 could be selected. The reference channels, which could be used for the LTE TRS test methods are, are copied from TS36.101 below. 
Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Subcarriers per resource block
	
	12

	Allocated subframes per Radio Frame
	
	10

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Number of HARQ Processes
	Processes
	8

	Maximum number of HARQ transmissions
	
	1

	Information Bit Payload per Sub-Frame
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	4392

	Transport block CRC
	Bits
	24

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	1

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13800

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	12960

	Max. Throughput averaged over 1 frame
	kbps
	3952.8

	UE Category
	
	≥ 1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.3.2-2 Fixed Reference Channel for Receiver Requirements (TDD)

	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Uplink-Downlink Configuration (Note 5)
	
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2

	Number of HARQ Processes
	Processes
	7

	Maximum number of HARQ transmission
	
	1

	Modulation
	
	QPSK

	Target coding rate
	
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	

	  For Sub-Frame 4, 9
	
	4392

	  For Sub-Frame 1, 6
	
	3240

	  For Sub-Frame 5
	
	n/a

	  For Sub-Frame 0
	
	4392

	Transport block CRC
	Bits
	24

	Number of Code Blocks per Sub-Frame (Note 5)
	
	

	  For Sub-Frame 4, 9
	
	1

	  For Sub-Frame 1, 6
	
	1

	  For Sub-Frame 5
	
	n/a

	  For Sub-Frame 0
	
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	

	  For Sub-Frame 4, 9
	
	13800

	  For Sub-Frame 1, 6
	
	11256

	  For Sub-Frame 5
	
	n/a

	  For Sub-Frame 0
	
	13104

	Max. Throughput averaged over 1 frame
	kbps
	1965.6

	UE Category
	
	≥ 1

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
As per Table 4.2-2 in TS 36.211 [4]


Like for the conducted REFSENS minimum requirements also for LTE TRS test method it is important to ensure that an uplink transmission bandwidth is less than or equal to that specified in Table 7.3.1-2 of TS36.101 when verifying UE’s LTE TRS.
Finally in order to follow the approach that all LTE devices from Release 8 onwards can be verified using LTE TRP and TRS test methods defined under this study item we would also propose to use combined TRS measurement (received signals directly combined from different Rx diversity braches of the UE as also done for normal data reception of the UE). In this way we do not need to define new receiver measurement used for LTE TRS test method purposes. New receiver measurement would also require chipset support and thus, not available in all devices until the measurement is defined in REL11 or REL12 depending on time schedule for completing this new receiver measurement. If desired, further enhancements also in this case could be considered under the MIMO OTA work item [2] 
Proposals for LTE TRS test method:

Proposal 4: LTE TRS defined in manner that it can be used for all LTE devices ((e.g. no LTE CA or DL MIMO transmission considered for LTE TRS test method)

Proposal 5: Select one channel BW like 10 MHz for all cases

Proposal 6: Select one reference measurement channel configuration for LTE FDD and TDD as defined for the conducted REFSENS minimum requirements and use the same UL allocation as in conductive REFSENS measurements. 

Proposal 7: Selected combined LTE TRS measurement in order to make the test method available for all LTE devices starting from Release 8. (In any case further enhancements for radiated UE receiver verifications are developed under the MIMO OTA WI [2].)

2.3
Overall LTE TRP and TRS test method aspects
As already indicated in the objectives of the study item [1] we propose that the existing UTRA TRP and TRS test methods in TS34.114 including phantoms used are utilised as much as possible. Once additional phantoms and test methods are defined e.g. for UTRA, they can then be made available for LTE TPR and TRS testing as well. For instance there is ongoing study item to extend the test methods of TS34.114 with hand phantoms. 

Proposal 8: In the first phase re-use test environments including phantomes available already in TS34.114 for LTE TPR and TRS purposes as well. Once new methods like hand phantom based test environments are defined for UTRA TRP and TRS, then also LTE TRP and TRS testing should be extended to these additional environments.

3. Proposals
Based on the discussion in this contribution we propose the following for defining LTE TRP and TRS test methods under the study item on Measurements of radio performances for LTE terminals - TRP and TRS test methodology [1].
Proposals for LTE TRP test method:

Proposal 1: LTE TRP defined in manner that it can be used for all LTE devices ((e.g. no LTE CA, UL TX Div or UL MIMO transmission considered for LTE TRP test method)

Proposal 2: Select one channel BW like 10 MHz for all cases

Proposal 3: Define LTE TPR test method with the UL RB allocation used in conductive REFSENS for the given band and use QPSK modulation in order to minimize the allowed MPR. 

Proposals for LTE TRS test method:

Proposal 4: LTE TRS defined in manner that it can be used for all LTE devices ((e.g. no LTE CA or DL MIMO transmission considered for LTE TRS test method)

Proposal 5: Select one channel BW like 10 MHz for all cases

Proposal 6: Select one reference measurement channel configuration for LTE FDD and TDD as defined for the conducted REFSENS minimum requirements and use the same UL allocation as in conductive REFSENS measurements.

Proposal 7: Selected combined LTE TRS measurement in order to make the test method available for all LTE devices starting from Release 8. (In any case further enhancements for radiated UE receiver verifications are developed under the MIMO OTA WI [2].)

Overall LTE TPR and TRS test environments:
Proposal 8: In the first phase re-use test environments including phantomes available already in TS34.114 for LTE TPR and TRS purposes as well. Once new methods like hand phantom based test environments are defined for UTRA TRP and TRS, then also LTE TRP and TRS testing should be extended to these additional environments.
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