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1 Introduction
In the last RAN4 meeting, RAN4 agreed to develop the RRM test cases for CA configuration for 3MHz+10MHz [1]. In this contribution, we give the preliminary discussion on RMC configurations for 3MHz bandwidth.
2 Discussion
2.1.1 New RMC for 3 MHz FDD
In current RMC configurations, 3MHz configuration is FFS.  It needs to complement the configuration for 3MHz with single transmit antenna.
The frame structure for FDD is shown in Figure.1 [2]. The initial 3 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.
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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 3MHz is shown in below Table A.3.1.1.1-1.
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.6 

FDD
	R.5 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
	1
	1
	2
	1
	1

	Allocated resource blocks (Note 4)
	
	2
	7
	11
	24
	24
	24
	24

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	120
	600
	968 
	2088 
	2088
	2088
	2088 

	  For Sub-Frame 5
	Bits
	104
	488
	776 
	2088
	1736
	2088
	2088

	  For Sub-Frame 0
	Bits
	32
	296
	616 
	1736
	1736
	1736
	1736

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

	Number of Code Blocks per Sub-Frame

(Note 5)
	
	1
	1
	1
	1
	1
	
	1

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

	For Sub-Frame 5
	
	1
	1
	1
	1
	1
	1
	1

	For Sub-Frame 0
	
	1
	1
	1
	1
	1
	1
	1

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

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	456
	1764
	2772
	6624
	6336
	6624
	6624

	  For Sub-Frame 5
	Bits
	360
	1476
	2484
	6336
	6048
	6336
	6336

	  For Sub-Frame 0
	Bits
	176
	924
	1932
	5784
	5520
	5784
	5784

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

	Max. Throughput averaged over 1 frame
	Kbps
	37.6
	198.4
	332.8
	800
	765
	2053
	800

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

2.1.1.1 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.13

FDD
	R.11 FDD
	R.12 FDD
	R.10 FDD
	R.6 FDD
	R.7 FDD
	R.9 FDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	5
	20
	10
	10
	10

	Number of transmitter antennas
	
	1
	1
	1
	2
	1
	1
	2
	2

	Control region OFDM symbolsNote1
	symbols
	4
	1
	3
	3
	2
	2
	2
	3

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

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

	Cell ID
	
	Note 4
	Note 4
	Note 4
	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 5
	Note 5
	Note 5

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

Note 2: DCI formats are defined in 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.


2.1.2 New RMC for 3 MHz TDD
The frame structure for TDD is shown in Figure.2 [2]. 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 slot of subframes 0 and 5, the last OFDM symbol is carrying the scecondary synchronization signals on the central 
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 subcarriers. The primary synchronization signal is carried on the 
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 subcarriers in the third OFDM symbol of subframes 1 and 6.  

Depending on UL/DL subframe allocation, some subframes may not be available for DL transmissions, Table 4.2-2 of [3].
Moreover, the number of available REs to use for DL transmissions in the special subframes depends on the Special subframe configuration. See TS 36.922 Table 6.4.2.1.3-1.
Table 6.4.2.1.3-1: DwPT/GP/UpPTS configuration

	Config
	Normal CP
	Extended CP

	
	DwPTS
	GP
	UpPTS
	DwPTS
	GP
	UpPTS

	0
	3
	10
	1
	3
	8
	1

	1
	9
	4
	1
	8
	3
	1

	2
	10
	3
	1
	9
	2
	1

	3
	11
	2
	1
	10
	1
	1

	4
	12
	1
	1
	3
	7
	2

	5
	3
	9
	2
	8
	2
	2

	6
	9
	3
	2
	9
	1
	2

	7
	10
	2
	2
	
	
	

	8
	11
	1
	2
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Figure 2: Available resource blocks for TDD, normal CP, DL system BW > 10 RBs, 5ms switching-point periodicity. 
Based on the TDD structure, the PDSCH, PCFICH/PDCCH/PHICH configuration for 3MHz is shown in A.3.1.1.2-1.
A.3.1.1.2
TDD

Table A.3.1.1.2-1: PDSCH Reference Measurement Channels for TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.2 TDD
	R.5
TDD
	
	R.0 TDD
	R.1 TDD
	R.3 TDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	10
	20

	Number of transmitter antennas
	
	1
	1
	
	1
	2
	1

	Allocated resource blocks (Note 4)
	
	2
	7
	
	24
	24
	24

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	
	1
	1
	1

	Special Subframe Configuration (Note 6)
	
	6
	6
	
	6
	6
	6

	Allocated subframes per Radio Frame
	
	6
	6
	
	6
	6
	6

	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
	600
	
	2088
	2088
	2088

	  For Sub-Frame 5
	Bits
	104
	488
	
	 2088
	2088
	2088

	  For Sub-Frame 0
	Bits
	56
	296
	
	2088
	1736
	2088

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	56
	296
	
	1032
	1032
	1032

	Number of Code Blocks per Sub-Frame
(Note 7)
	
	1
	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, 6 (DwPTS)
	
	1
	1
	
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	456
	1764
	
	6624
	6336
	6624

	  For Sub-Frame 5
	Bits
	408
	1620
	
	6480
	6192
	6480

	  For Sub-Frame 0
	Bits
	224
	1068
	
	5928
	5664
	5928

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	272
	976
	
	3696
	3504
	3696

	Max. Throughput averaged over 1 frame
	Mbps
	0.0512
	0.2576
	
	1.0416
	1.0064
	1.0416

	Note 1:
2 symbols allocated to PDCCH for 10 MHz channel BW. 3 OFDM symbols allocated to PDCCH for 3 MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW. For special subframe (1 & 6) only 2 OFDM symbols are allocated to PDCCH for all bandwidths.

Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in 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 TS 36.213 [3].

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

Note 5:
As per Table 4.2-2 in TS 36.211 [16]
Note 6:
As per Table 4.2-1 in TS 36.211 [16]
Note 7:
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 8:
PDSCH allocation applies only to subframes not configured as PRS subframes.


A.3.1.2.2
TDD

Table A.3.1.2.2-1: PCFICH/PDCCH/PHICH Reference Channel for TDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.8 TDD
	R.12
TDD
	
	R.10 TDD
	R.6 TDD
	R.7 TDD
	R.9 TDD

	Channel bandwidth
	MHz
	1.4
	3
	
	20
	10
	10
	10

	Number of transmitter antennas
	
	1
	1
	
	1
	1
	2
	2

	Control region OFDM symbolsNote1
	symbols
	4
(Note 6)
	3
	
	2
	2
	2
	3

	Aggregation level
	CCE
	2
(Note 7)
	8
	
	8
	8 
	8 
	8

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

	Cell ID
	
	Note 4
	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 5

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

Note 2: DCI formats are defined in 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: Only 2 OFDM symbols for special subframes 1 and 6.

Note 7: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.


3 Conclusion
In this contribution, RMC configuration 3MHz TDD and FDD are discussed. We suggest that the corresponding CR could base on the discussion.
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