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1. Introduction 

In this contribution, we discuss some possible problems in the current TDD UE-specific RS (DRS) simulation assumptions.       

2. Discussion
In calculating the available number channel bits, each of the CRS, DRS, PSS, SSS, PBCH, PDCCH allocation is considered. 

The CRS allocation based on [1] is shown in Figure 1 (1 DL Tx). 
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Figure 1 CRS tone map [1]
The DRS allocation based on [1] is shown in Figure 2. 
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Figure 2 DRS tone map [1]
Furthermore, the following allocation is assumed: 

A. First two symbols are allocated for control (PCFICH/PHICH/PDCCH) in subframes 0-9. 

B. In subframe 0, center 6 RBs are excluded (discussed in later part of this document)

C. In subframes 1 and 6 (DwPTS), symbol #2 (PSS) in the first slot and #5-6 (UpPTS+GP) in the second slot are excluded

D. In subframe 5, symbol #5 (SSS) in second slot is excluded 
With combining all the above, we get the number of channel bits given in Table 1, which is copied form [2].  

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9 
	Bits
	12600

	  For Sub-Frames 1,6
	Bits
	10356

	  For Sub-Frame 5
	Bits
	12456

	  For Sub-Frame 0
	Bits
	11088


Table 1  Number of channel bits for QPSK [2]
The allocation in subframe #0 is consistent with the assumption that the center 6RBs are not allocated to PDSCH.  This is compliant with the following physical layer requirement [3].
“For frame structure type 2, the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in any subframe in which the number of OFDM symbols for PDCCH with normal CP is equal to four, nor in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of PBCH in the same subframe.”
Since the UE behaviour would be unpredictable if PRBs in the center 6RBs were allocated, this situation clearly needs to be avoided. 

We also have to consider; however, the DL allocation types that can be used the above allocation (i.e. allocating the PRB set {0…21, 28…49}. We can consider the following options: 

A. Format 1, Type 0 allocation:   For DL BW=10MHz, the resource allocation granularity is 3RBs, therefore, 6RBs could be skipped; however, since the Resource Block Groups (RBGs) are counted form the lowest numbered RB, the required 22RB + 22RB allocation cannot be signalled.   
B. Format 1, Type 1 allocation:  This allocation type doesn’t allow allocation of more than about one third the PRBs, therefore it is not a viable solution 
C. Format 1A, Localized or Distributed, based on Table 7.1-5 in [3], as shown with highlights below, is not usable for Transmission mode 7 / antenna port #5 (DRS) allocation. 

Table 7.1-5: PDCCH and PDSCH configured by C-RNTI [3]
	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0 (see subclause 7.1.1)


	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0 (see subclause 7.1.1)

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2A
	UE specific by C-RNTI
	Large delay CDD (see subclause 7.1.3)  or Transmit diversity (see subclause 7.1.2)

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2
	UE specific by C-RNTI
	Closed-loop spatial multiplexing  (see subclause 7.1.4)or Transmit diversity (see subclause 7.1.2)

	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO (see subclause 7.1.5)

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port; port 5 (see subclause 7.1.1)
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With this modification, the reference channel setup would be as shown in the Table below. 
Table A.3.4.3-1: Fixed Reference Channel for UE-specific reference symbols [2]

	Parameter
	Unit
	Value

	Reference channel
	
	[R.25 TDD]
	[R.26 TDD]
	[R.27 TDD]
	[R.28 TDD]

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks
	
	50
	50
	50
	1

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	1

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

	Modulation
	
	QPSK
	16QAM
	64QAM
	16QAM

	Target Coding Rate
	
	1/3
	1/2
	3/4
	1/2

	Information Bit Payload
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4392
	12960
	28336
	224

	  For Sub-Frames 1,6
	Bits
	3624
	9912
	22920
	176

	  For Sub-Frame 5
	Bits
	4392
	12960
	28336
	224

	  For Sub-Frame 0
	Bits
	2984
	9528
	22152
	224

	Number of Code Blocks per subframe
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	3
	5
	1

	  For Sub-Frames 1,6
	
	1
	2
	4
	1

	  For Sub-Frame 5
	
	1
	3
	5
	1

	  For Sub-Frame 0
	
	1
	2
	4
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	12600
	25200
	37800
	504

	  For Sub-Frames 1,6
	Bits
	10356
	20712
	31068
	420

	  For Sub-Frame 5
	Bits
	12456
	24912
	37368
	504

	  For Sub-Frame 0
	Bits
	10332
	20664
	30996
	504

	Max. Throughput averaged over 1 frame
	Mbps
	2.34
	6.82
	15.3
	0.125

	Note 1:
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 subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:
as per Table 4.2-2 in TS 36.211 [4]


3. Conclusions

Changes to the TDD DRS reference channel are proposed in order to ensure testability.  
If this change is accepted then it should be also considered whether adopting it results in any changes in the simulation outcome.  If not then no new simulation work would be required. 
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Proposal:


The current assumption seems to be in conflict with the RAN1 assumptions.  Our recommendation would be to use a modified Type 0 allocation that is the closest to the currently assumed allocation. Given the RBG size of 3, this would assume a 21RB + 20RB allocation, i.e. allocating RB#0…20 and RB#30…49. 
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