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1   Introduction
In the current latest specification TS 36.101, the allocated symbol number for 5MHz Bandwidth SDR test is 1 symbol in Note 1 of Table A.3.9.1-2: Fixed Reference Channel for sustained data-rate test (FDD 64QAM) and Table A.3.9.1-3: Fixed Reference Channel for sustained data-rate test (FDD 256QAM). But as per the calculation, there will not be enough common search space for sending the system information. In this contribution, we give our observations for this issue.

2   Discussion

As per TS 36.213 Table 9.1.1-1 as following, there are four aggregation levels for UE-specific search space: 1, 2, 4 and 8, and two aggregation levels for Common search space: 4 and 8.
Table 9.1.1-1: PDCCH candidates monitored by a UE
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	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
	2


The minimum CCEs needed for UE search space including Common search space and UE-specific search space are 5.
1 symbol is allocated to PDCCH in the current FRC definition for 5MHz Bandwidth SDR test in TS 36.101 Table A.3.9.1-2 Note 1 as following:

Table A.3.9.1-2: Fixed Reference Channel for sustained data-rate test (FDD 64QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.31-6 FDD
	
	
	
	
	
	
	

	Channel bandwidth
	MHz
	5
	
	
	
	
	
	
	

	Allocated resource blocks (Note 8)
	
	Note 4
	
	
	
	
	
	
	

	Allocated subframes per Radio Frame
	
	10
	
	
	
	
	
	
	

	Modulation
	
	64QAM
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.85
	
	
	
	
	
	
	

	  For Sub-Frame 5
	
	0.83
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	0.83
	
	
	
	
	
	
	

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	18336
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	15840
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	15840
	
	
	
	
	
	
	

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	
	
	

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

	  For Sub-Frame 5
	Bits
	3
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	3
	
	
	
	
	
	
	

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	21600
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	19008
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	19152
	
	
	
	
	
	
	

	Number of layers
	
	2
	
	
	
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	17.837
	
	
	
	
	
	
	

	UE Categories
	
	≥ 2
	
	
	
	
	
	
	

	Note 1:
1 symbol allocated to PDCCH for all tests.
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). 

Note 4:
Resource blocks nPRB = 2..24 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..24 in sub-frames 0,1,2,3,4,6,7,8,9.


In such case, the total available REs for PDCCH: 25*1*(12-4) - 4*4 (PCFICH) – 3*4(PHICH) = 172RE, i.e. 172/36 ≈ 4.8CCEs, it is not enough for UE search space that requires the minimum 5CCEs as per the above analysis. For such issue, we propose the following solutions:
2.1   Allocate more symbols for PDCCH
If we allocate 2 symbols to PDCCH, the available CCEs for PDCCH will be 25*2*(12-4) - 4*4 (PCFICH) – 3*4(PHICH) = 372RE, i.e. 372/36 = 10CCEs, it is enough for UE search space. This will reduce the resources allocated to PDSCH and decrase the throughput, but we think it is acceptable to test UE data throughput for sub-frame 5 (Note 4) as per the calculation: 
1) The available PDSCH RE number for sub-frame 5 = [(14-2)*12-12]*23-72*2(SS) = 2892 REs
2) The Binary Channel Bits: 2892*6 = 17352 Bits

3) The Information Bit Payload: 17352*0.931 ≈16155 Bits considering the coding rate no more than 0.931

4) As per TS 36.213 Table 7.1.7.2.1-1: Transport block size table (dimension 34×110), when the number of RB allocated for user data in sub-frame 5 is 23，the maximum TB Size is 16992. And as per TS 36.212 section 5.1.2
Code block segmentation and code block CRC attachment, The maximum code block size is: 
Z = 6144.
a) 16992 / 6144 ≈ 3, 16992+24+3*24 = 17088 Bits, which is larger than 16155, so we choose 16155 for the Information Bit payload size of sub-frame 5.
b) The coding rate is 0.93
Table A.3.9.1-2: Fixed Reference Channel for sustained data-rate test (FDD 64QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.31-6 FDD
	
	
	
	
	
	
	

	Channel bandwidth
	MHz
	5
	
	
	
	
	
	
	

	Allocated resource blocks (Note 8)
	
	Note 4
	
	
	
	
	
	
	

	Allocated subframes per Radio Frame
	
	10
	
	
	
	
	
	
	

	Modulation
	
	64QAM
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.85
	
	
	
	
	
	
	

	  For Sub-Frame 5
	
	0.93
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	0.83
	
	
	
	
	
	
	

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	18336
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	16155
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	15840
	
	
	
	
	
	
	

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	
	
	

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

	  For Sub-Frame 5
	Bits
	3
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	3
	
	
	
	
	
	
	

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	21600
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	17352
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	19152
	
	
	
	
	
	
	

	Number of layers
	
	2
	
	
	
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	17.837
	
	
	
	
	
	
	

	UE Categories
	
	≥ 2
	
	
	
	
	
	
	

	Note 1:
1 symbol allocated to PDCCH for all tests except that 2 symbols allocated to PDCCH for sub-frame 5 of 5MHz channel BW.
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). 

Note 4:
Resource blocks nPRB = 2..24 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..24 in sub-frames 0,1,2,3,4,6,7,8,9.


Proposal 1: 2 symbols allocated to PDCCH for sub-frame 5 for 5MHz channel BW.

2.2   No SIB transmission in Sub-frame 5
So far there is no single carrier test for 5MHz channel BW, all of them are about CA, so if we choose the cells on 5MHz BW carrier as secondary cell and no system information transmission scheduled on its sub-frame 5, i.e. no Common search space for it, 1 symbol allocated to PDCCH for 5 sub-frame is enough. But this limits the real deployment scenario.

Proposal 2: Configure the cells on the 5MHz BW carrier as secondary cells and no system information transmission scheduled for its sub-frame 5.

2.3   No SDR test for sub-frame 5
As stated above in proposal 1, if we choose 2 symbols allocated for sub-frame 5, it will reduce the throughput of sub-frame 5. Proposal 2 limits the real deployment scenario for 5MHz BW carrier, so the easiest way is not to consider the SDR test for sub-frame 5.
Proposal 3: Set N/A for sub-frame 5, i.e. no SDR test for sub-frame 5 for 5MHz channel BW.
3   Conclusion / Proposals
In this contribution, we give 3 possible solutions for the symbol allocation issue for sub-frame 5 of 5MHz channel BW,  and analyses the pros and cons of each solutions, and our proposals are:

Proposal 1: 2 symbols allocated to PDCCH for sub-frame 5 for 5MHz channel BW.
Proposal 2: Configure the cells on the 5MHz BW carrier as secondary cell and no system information transmission scheduled for its sub-frame 5.

Proposal 3: Set N/A for sub-frame 5, i.e. no SDR test for sub-frame 5 for 5MHz channel BW.
From our point of view, we prefer proposal 3, it is easy to implement and does not has serious impact on the test.
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