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1 Introduction
In the last RAN4 meeting, RAN4 agreed to develop the RRM test cases for CA configuration with 20 MHz CCs in Rel-10. According to the agreed time plan the initial drafts for phase I tests are due in this meeting. In this contribution, we give the preliminary discussion on FDD absolute and relative RSRP accuracy test case for 20MHz in CA.
2 Discussion
The CA RRM tests with 20 MHz channel BW per CC will in principle be similar to the existing CA RRM tests i.e. for 10 MHz channel BW per CC. The following main differences are forseen [1]:

· Signal levels (e.g. Io), which are BW dependent, will be different.

· New OCNG patterns for 20 MHz for both FDD and TDD need to be defined.

· New reference measurement channels (RMC) for 20 MHz with single transmit antenna

2.1 OCNG patterns
The current OCNG patterns are defined for 10 MHz and 1.4 MHz. We propose that OCNG patterns for 20 MHz need to be added.
· OCNG pattern: outer resource blocks allocation in 20 MHz 
We propose OCNG patterns for outer resource blocks allocation in 20 MHz cells to be included in TS 36.133.  It is based on that the UE under test has all of its allocations in the central 48 physical resource blocks (PRB), and the outer 52 PRBs are filled with OCNG. OCNG patterns for FDD are defined as following.
A.3.2.1.11
OCNG FDD pattern 11: outer resource blocks allocation in 20 MHz

Table A.3.2.1.11-1: OP.10 FDD: OCNG FDD Pattern 11
	Allocation


[image: image1.wmf]PRB

n



	Relative power level 
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 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4,9
	1-3, 6-8
	
	

	0 – 25
	0
	0
	0
	N/A
	Note 1
	N/A

	74 – 99
	0
	0
	0
	N/A
	
	

	0-99
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	Note 1: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter 
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is used to scale the power of PDSCH.

Note 2: 
Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated. PMCH symbols shall not contain cell-specific Reference Signals. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
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is used to scale the power of PMCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
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 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4:     0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS  

N/A: Not Applicable


· OCNG pattern: full bandwidth allocation in 20 MHz 
We propose OCNG patterns for full bandwidth allocation in 20 MHz cells to be included in TS 36.133.  It is based on that the all PRBs are filled with OCNG. 

A.3.2.1.12
OCNG FDD pattern 12: full bandwidth allocation in 20 MHz

Table A.3.2.1.12-1: OP.11 FDD: OCNG FDD Pattern 12
	Allocation
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 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4, 9
	1 – 3, 6 – 8
	
	

	0 – 99
	0
	0
	0
	N/A
	Note 1
	N/A

	0 – 99
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	Note 1: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter  
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is used to scale the power of PDSCH.

Note 2: 
Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
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is used to scale the power of PMCH.

Note 3:     If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
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 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4:     0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS  

N/A: Not Applicable


· OCNG pattern: outer resource blocks allocation in 20 MHz (without MBSFN) 
A.3.2.1.13
OCNG FDD pattern 13: outer resource blocks allocation in 20 MHz (without MBSFN)

Table A.3.2.1.13-1: OP.13 FDD: OCNG FDD Pattern 13
	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4,9
	1-3, 6-8
	

	0 – 25
	0
	0
	0
	N/A
	Note 2

	74 – 99
	0
	0
	0
	N/A
	

	0 – 99
	N/A
	N/A
	N/A
	0
	

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes. 

Note 2: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter 
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is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
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 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A:
Not Applicable


· OCNG pattern: full bandwidth allocation in 20 MHz (without MBSFN)
A.3.2.1.14
OCNG FDD pattern 14: full bandwidth allocation in 20 MHz (without MBSFN)

Table A.3.2.1.14-1: OP.14 FDD: OCNG FDD Pattern 14
	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 – 3, 6 – 8
	

	0 – 99
	0
	0
	0
	0
	Note 2

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes.  

Note 2: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter  
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is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
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 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A:
Not Applicable


2.2 New RMC for 20 MHz with single transmit antenna

In current RMC configurations, 20MHz configuration is FFS.  It needs to complement the configuration for 20MHz with single transmit antenna.
The frame structure for FDD is shown in Figure.1 [2]. The initial 2 OFDM symbols in each subframe are fully occupied by PDCCH, PHICH, and PCFICH. 

In the second slot of subframe 0, the initial 4 OFDM symbols are carrying the PBCH on the central 
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 subcarriers. 

In the second slots of subframes 0 and 5, the last two OFDM symbols are carrying the synchronization signals on the central 
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 subcarriers.

Thus, for FDD, there are two special cases to consider regarding PDSCH allocations: Subframe 0 carrying PBCH and synchronization signals, and subframe 5 carrying synchronization signals.
In the following, we take the information bit payload of subframe 0 as an example. 
· For one RB, PDSCH channel bits is 
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bits (except 2 OFDM symbols for PDCCH and the bits occupied by CRS).
· For 48 RBs, PDSCH channel bits shall be 
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Since Subframe 0 carrying PBCH which occupy continous 4 OFDM symbols on the central 
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 subcarriers and carrying PSCH which occupy last two OFDM symbols synchronization signals on the central 
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 subcarriers.
· For the information bit pay load, considering the modulation , coding rate and CRC, 
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, then the payload size shall be 3752 bits according to the TB size Table 7.1.7.2.1-1 defined in TS 36.213.
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Figure 1: Available resource blocks for FDD, normal CP, DL system BW > 10 RBs.
Based on the FDD structure, the PDSCH, PCFICH/PDCCH/PHICH configuration for 20MHz is shown in below Table A.3.1.1.1-1.
A.3.1
Reference Measurement Channels
A.3.1.1
PDSCH

A.3.1.1.1
FDD
Table A.3.1.1.1-1: PDSCH Reference Measurement Channels for FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.2 FDD
	
	
	R.0 FDD
	R.1 FDD
	R.3 FDD
	R.4 FDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	10
	10
	20

	Number of transmitter antennas
	
	1
	
	
	1
	2
	1
	1

	Allocated resource blocks (Note 4)
	
	2
	
	
	24
	24
	24
	48

	Allocated subframes per Radio Frame
	
	10
	
	
	10
	10
	10
	10

	Modulation
	
	QPSK
	
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	
	
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	120
	
	
	2088 
	2088
	2088
	4264

	  For Sub-Frame 5
	Bits
	104
	
	
	2088
	1736
	2088
	4264

	  For Sub-Frame 0
	Bits
	32
	
	
	1736
	1736
	1736
	3752

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	0
	
	
	0
	0
	2088
	0

	Number of Code Blocks per Sub-Frame

(Note 5)
	
	1
	
	
	1
	1
	
	1

	For Sub-Frames 4, 9
	
	1
	
	
	1
	1
	1
	1

	For Sub-Frame 5
	
	1
	
	
	1
	1
	1
	1

	For Sub-Frame 0
	
	1
	
	
	1
	1
	1
	1

	For Sub-Frame 1, 2, 3, 6, 7, 8
	
	0
	
	
	0
	0
	1
	0

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	456
	
	
	6624
	6336
	6624
	13248

	  For Sub-Frame 5
	Bits
	360
	
	
	6336
	6048
	6336
	12960

	  For Sub-Frame 0
	Bits
	176
	
	
	5784
	5520
	5784
	12408

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	0
	
	
	0
	0
	6624
	0

	Max. Throughput averaged over 1 frame
	kbps
	37.6
	
	
	800
	765
	2053
	1654.4

	Note 1:
2 symbols allocated to PDCCH for 10 MHzand 20MHz. channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW.

Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in 3GPP TS 36.211 [16].

Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 36.213 [3].

Note 4:
Allocation is located in the middle of bandwidth.

Note 5:
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 6:
PDSCH allocation applies only to subframes not configured as PRS subframes.


A.3.1.2
PCFICH/PDCCH/PHICH

A.3.1.2.1
FDD

Table A.3.1.2.1-1: PCFICH/PDCCH/PHICH Reference Channel for FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.8 FDD
	
	
	R.6 FDD
	R.7 FDD
	R.9 FDD
	R.10 FDD

	Channel bandwidth
	MHz
	1.4
	
	
	10
	10
	10
	20

	Number of transmitter antennas
	
	1
	
	
	1
	2
	2
	1

	Control region OFDM symbolsNote1
	symbols
	4
	
	
	2
	2
	3
	2

	Aggregation level
	CCE
	2
(Note 6)
	
	
	8 
	8 
	8
	8

	DCI Format
	
	Note 3
	
	
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	
	Note 4
	
	
	Note 4
	Note 4
	Note 4
	Note 4

	Payload (without CRC)
	Bits
	Note 5
	
	
	Note 5
	Note 5
	Note 5
	Note 5

	Note 1:
The control region consists of PCFICH, PHICH and PDCCH.

Note 2:
DCI formats are defined in 3GPP TS 36.212.

Note 3:
DCI format shall depend upon the test configuration.

Note 4:
Cell ID shall depend upon the test configuration.

Note 5:
Payload size shall depend upon the test configuration. 
Note 6: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.


 2.3 Signal levels (e.g. Io)
The signal levels (e.g.Io) which are bandwidth dependent will be modified for the 20MHz test case. The corresponding modification will be embodied in accuaracy test A.9. The test for 20MHz CA will be introduced in release 10. Herein we take an R10 FDD RSRP carrier aggregation for 20MHz test as an example.
=======Text proposal======

A.9.1.12
FDD RSRP for E-UTRAN Carrier Aggregation for 20MHz
A.9.1.12.1
Test Purpose and Environment

The purpose of this test is to verify that the FDD RSRP absolute and relative accuracy requirements in carrier aggregation are within the specified limits. This test will verify the absolute RSRP accuracy requirements of the primary component carrier defined in section 9.1.11.1, the absolute RSRP accuracy requirements of the secondary component carrier defined in section 9.1.11.2, and the relative RSRP accuracy requirements of the secondary component carrier defined in section 9.1.11.2. The test will also verify the primary and secondary component carrier relative RSRP accuracy requirement defined in Section 9.1.11.3. 
Note: The UE shall pass this test only for one of its supported bandwidth combination sets.
A.9.1.12.2
Test parameters

In this set of cases cell1 is PCell on the primary component carrier, cell2 is SCell on the secondary component carrier and activated, and cell3 is the neighboring cell on the secondary component carrier.  The test parameters are given in Table A.9.1.12.2-1.
Table A.9.1.12.2-1: RSRP FDD carrier aggregation test parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	20
	20
	20

	Timing offset to cell 1
	(s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	( Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1
	-

	Measurement bandwidth
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	47—52

	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	R.4 FDD
	R.4 FDD
	-

	PDSCH allocation
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	26—73 
	26—73
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.10 FDD

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	OP.11 FDD
	OP.11 FDD
	OP.12 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote 
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	Bands 1, 4, 6, 10, 11, 18, 19, 21,23 and 24
	dBm/15 kHz
	-117
	(
[image: image30.wmf]oc
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 for Channel 1 +1dB)

	
	Bands 2, 5 and 7
	
	-115
	

	
	Bands 25
	
	-113.5
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	-114
	

	
	Band 9
	
	-116
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	dB
	-4
	0.46
	-5.76

	RSRPNote3
	Bands 1, 4, 6, 10, 11, 18 , 19, 21, 23 and 24
	dBm/15 kHz
	-121
	(RSRP for Cell 1 +8dB)
	(RSRP for Cell 1 +4dB)

	
	Bands 2, 5 and 7
	
	-119
	
	

	
	Bands 25
	
	-117.5
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	-118
	
	

	
	Band 9
	
	-120
	
	

	IoNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21,23 and 24
	dBm/18 MHz
	-84.75
	(Io for Channel 1 +5.33dB)

	
	Bands 2, 5 and 7
	
	-82.75
	

	
	Bands 25
	
	-81.25
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	-81.75
	

	
	Band 9
	
	-83.75
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	dB
	-4
	3
	-1

	Propagation condition
	-
	AWGN

	Note 1: 
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2: 
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
[image: image33.wmf]oc
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 to be fulfilled.
Note 3: 
RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4: 
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.


A.9.1.12.3
Test Requirements
In the test, the performance of RSRP measurements is verified from following four perspectives:
-
The absolute accuracy of intra-frequency RSRP measurements for Cell 1 on the primary component carrier shall fulfil the requirements defined in section 9.1.11.1.

-
The absolute accuracy of intra-frequency RSRP measurements for Cell 2 on the secondary component carrier shall fulfil the requirements defined in section 9.1.11.2.

-
The relative accuracy of intra-frequency RSRP measurements for Cell 3 relative to Cell 2 on the secondary component carrier shall fulfil the requirements defined in section 9.1.11.2.

-
The relative accuracy of inter-frequency RSRP measurements between the primary and secondary component carriers for Cell 2 relative to Cell 1 shall fulfil the requirements defined in section 9.1.11.3.

3 Summary of Proposals
In this contribution, the OCNG pattern, RMC configuration, Io seting for the 20MHz are discussed. Furthermore the FDD absolute and relative RSRP accuracy for 20MHz in CA is proposed either. We propose a CR for RRM test configuration in 20MHz in [R4-131130] and [R4-131131].
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