
3GPP TSG RAN WG1 Meeting #62bis                                     R1-105161
Xi’an, China, 11th – 15th October 2010
Source:
CATT
Title:
  Discussion on available CSI-RS subframe for TDD
Agenda Item:
6.3.1.1
Document for:
Discussion and Decision
1. Introduction

In RAN1#62 meeting, significant progress was made on CSI-RS signaling design [1]:

· Following parameters for CSI-RS are explicitly signaled via higher layer
· Number of CSI-RS ports

· CSI Configuration

· The enumeration of the CSI configurations will be decided at RAN1#62bis meeting

· Duty cycle

· Subframe offset

· Duty cycle and subframe offset are jointly encoded

· FFS: 15 msec in the table

· FFS: Multiple of 4 msec

· FFS whether subframes 0 and 5 are avoided

· Additionally, at least one parameter which is used to control UE assumption on reference PDSCH transmitted power for CSI feedback, 
· Values in the table in next slide are agreed as baseline

· To be confirmed at RAN1#62bis meeting
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In this contribution, we provide our views on available CSI-RS subframe for TDD.
2. Rational
Considering the locations of PBCH, sync channels and paging channel, subframes {0, 4, 5, and 9} are to be avoided for transmitting CSI-RS in FDD system [2].
However, in case of TDD frame structure, available DL subframes in some uplink-downlink configurations are scarce. Table 1 shows the number of available CSI-RS subframes for different UL/DL configurations. If subframe 0 and subframe 5 are excluded for CSI-RS transmission, 
· For configuration 0, transmission mode 9 will not be supported;
· For configuration 6, CSI-RS periodicity could not be less than 10ms;

· For all configurations, inter-cell interference of CSI-RS will be more serious.

· As available downlink subframes are reduced, CSI-RS of different cells are more likely to be configured in the same subframe and CSI-RS collision probability from different cells increases.
Table 1: The number of available CSI-RS subframes for different UL/DL configurations 
	UL/DL configuration
	number of available CSI-RS subframe

	
	without subframe 0 and 5
	with subframe 5
	with subframe 0 and 5 

	0
	0
	1
	2

	1
	2
	3
	4

	2
	4
	5
	6

	3
	4
	5
	6

	4
	5
	6
	7

	5
	6
	7
	8

	6
	1
	2
	3


In order to guarantee that all UL/DL configurations could apply transmission mode 9 and avoid measurement loss due to restricted CSI-RS configuration in TDD mode, subframe 0 and subframe 5 are needed as options of subframe offset.
3. Performance evaluation
Avoidance of subframe 0 and subframe 5 for CSI-RS was suggested due to presence of such as paging and system information, CSI-RS may impact the demodulation performance of this information. 
However, performance evaluation of impact on R8 UEs from CSI-RS has been proved in [3]:

· Error floor happens only in high MCSs;                                                                                       
· Impact on R8 UE is tolerable.

Although paging and system information are transmitted in PDSCH, transmission scheme is different from data:

· There is no HARQ mechanism for paging and system information, however system information is always transmitted four-times and paging channel supports 1-5 retransmissions according to UE feedback and MME configuration ;

· Since paging and system information are always scheduled on subframe 0 and/or subframe 5, collision with CSI-RS is more frequent in case subframe 0 and/or subframe 5 is configured as CSI-RS subframe.
· Any MCS index is configurable for data, but only QPSK for paging and system information;

Considering these differences, simulation parameters in [4] are adjusted accordingly. In the worst case, where the paging is transmitted without repetition and CSI-RS is also configured, the BLER performance is as shown in Figure 1. Figure 2 shows the BLER performance with 4 times repetition of system information with CSI-RS. Detailed simulation parameters are provided in Table 2 in appendix. 
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Figure 1 Impact on performance from CSI-RS (number of transmission=1) 
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Figure 2 Impact on performance from CSI-RS (number of transmissions=4)

Observation: 
· For number of transmission equal to 1, performance loss due to CSI-RS interference is less than 1dB; for number of transmissions equal to 4, performance loss due to CSI-RS interference is less than 0.5dB.
· As coding rate decreases, performance loss due to CSI-RS interference decreases.
· Decreasing coding rate improves performance efficiently.
According to above analysis, some conclusions can be drawn as following:

· CSI-RS interference is still tolerable for system information and paging in subframe 0 and subframe 5;

· Decreasing coding rate is an efficient method to improve performance with CSI-RS interference.
· Moreover, because paging and system information is transmitted with periodicity of longer than 20ms, increasing overhead due to decreasing code rate is relatively less.
4. Standardization and implementation
Resource allocation in subframe0 and subframe5 within central 6 PRBs for TDD system are shown in Figure 3 and Figure 4. Comparing with the normal subframe, there are a few available resource elements in subframe 0, showing in Figure 3. Comparing with subframe 0, just central 72 subcarries of one symbol in subframe5 are used to transmit synchronization signal and there are enough resource elements to transmit CSI-RS, showing in Figure 4. Moreover, CSI-RS pattern only for TDD system also could be configured. Therefore, 
· Subframe 0 and subframe 5 could transmit CSI-RS in TDD system. 
In addition,

· Subframe 0 and subframe 5 should be options of subframe offset which is implementation issue. 
· Compared to other subframe, subframe 0 and subframe 5 are lower priority to transmit CSI-RS.
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Figure 3 Resource allocation in subframe0 within central 6 PRB
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Figure 4 Resource allocation in subframe5 within central 6 PRB
5. Conclusions
In this contribution, we discuss the available CSI-RS subframe for TDD, with the following proposals:  

· Subframe 0 and subframe 5 could transmit CSI-RS in TDD system.
· Subframe 0 and subframe 5 should be options of subframe offset which is implementation issue. 

· Compared to other subframe, subframe 0 and subframe 5 are lower priority to transmit CSI-RS.
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7. Appendix
Table 2 simulation parameter of impact on subframe5 from CSI-RS
	Parameter
	Assumption

	Antenna configuration at (eNB, UE)
	2x2, ULA, spatially uncorrelated

	Carrier frequency
	2.0 GHz

	Bandwidth
	5 MHz

	Channel model
	LTE_ETU 

	UE speed
	3km/h

	PDCCH configuration
	2

	Number of scheduled RBs
	3/4/12PRBs, contiguous allocation

	MCS
	QPSK1/3,QPSK 1/4,QPSK 1/12

	Channel estimation
	Per-PRB realistic 2D-MMSE

	Receiver
	Per PRB, MMSE

	Number of transmission/s
	1/4

	Link adaptation
	OFF








