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1     Background
In the last RAN4 meeting, the reference sensitivity for FDD was defined based on document [1]. The same work needs to be done for TDD.

This document presents considerations on the definition for TDD reference sensitivity. 
2     Discussion

2.1   Reference measurement channel

It is proposed to use the same simulation assumption and reference channel for TDD to define the reference sensitivity.  Table 1 gives the simulation assumption and channel bits for 10MHz channel bandwidth.
Table 1 Measurement channel for REFSENS tests (10 MHz)

	Parameter
	Unit
	Value

	Information Bit Payload Per Sub-Frame
	Bits
	4584

	Number of HARQ processes
	
	1

	Max number of transmissions
	
	1

	Number Code Blocks Per Sub-Frame
	Blocks
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	13800

	Coding Rate
	
	0.33

	Bandwidth
	MHz
	10

	Number of RBs per OFDM symbol
	
	50

	Number of OFDM symbols per Sub-Frame
	
	11.5

	Number of Allocated Sub-Frames per Radio Frame
	
	10

	Modulation
	
	QPSK


2.2 Reference Sensitivity 
2.2.1  SNR for SISO case
The number of receivers used for the TDD reference sensitivity test could be the same as that of FDD. Figure 1 shows the results for the 5, 10 and 20 MHz bandwidths in a SISO case with an AWGN channel. An ideal receiver has been assumed but with practical channel estimation. The results show that a SNR of -0.88 dB is required at 95% throughput.
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Figure 1 Throughput as a function of SNR for 5, 10 and 20 MHz bandwidths (throughput in Mbps) using one receiver chain.
2.2.2  REFSENS Requirements
A 9 dB NF and an implementation margin (including TX noise) of 2 dB are also proposed for E-UTRA TDD. The results for the SISO case above show required SNR = -0.88 dB for 95% throughput Since the SNR requirement is very similar to FDD, the requirements for TDD bands could be the same as that for FDD band 1.The resulting reference sensitivity is shown in Table 2. For TDD, there are no limitations on duplexer, so the requirement for all operating band can be the same. 
Table 2 Reference sensitivity 
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	[-97.5]
	 [-94.5]
	[-92.7] 
	[-91.5] 
	FDD

	2
	
	 
	[-95.5] 
	[-92.5]
	[-90.7]
	[-89.5]
	FDD

	3
	 
	 
	[-94.5] 
	[-91.5]
	[-89.7]
	[-88.5]
	FDD

	4
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	FDD

	5
	
	
	[-95.5]
	[-92.5]
	
	
	FDD

	6
	
	
	[-97.5]
	[-94.5]
	
	
	FDD

	7
	
	
	[-95.5]
	[-92.5]
	[-90.7]
	[-89.5]
	FDD

	8
	
	
	[-94.5]
	[-91.5]
	
	
	FDD

	9
	
	
	[-96.5]
	[-93.5]
	[-91.7]
	[-90.5]
	FDD

	10
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	FDD

	11
	
	
	[-95.5]
	[-92.5]
	[-90.7]
	[-89.5]
	FDD

	12
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	33
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	34
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	35
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	36
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	37
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	38
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	39
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	40
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	Notes

1. The transmitter shall be set to maximum output power level

2.  Reference measurement channel is [Annex C QPSK R=1/3]
3. The signal power is specified per port

4. For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9



3    Proposal

This document gives analysis for TDD reference sensitivity level. It is proposed that the text proposal in Annex A be included in TS 36.101.
4    References

[1]
   R4-080696, “TP 36.101: REFSENS and associated requirements”, Ericsson, RAN4#46bis.
Annex A
---------------------------------------------------------Start of text proposal------------------------------------------------------

7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
7.3.1

Minimum requirements (QPSK) 

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex [C] with parameters specified in Table 7.3.1-1 and table 7.3.1-2
Table 7.3.1-1: Reference sensitivity QPSK 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	[-97.5]
	 [-94.5]
	[-92.7] 
	[-91.5] 
	FDD

	2
	
	 
	[-95.5] 
	[-92.5]
	[-90.7]
	[-89.5]
	FDD

	3
	 
	 
	[-94.5] 
	[-91.5]
	[-89.7]
	[-88.5]
	FDD

	4
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	FDD

	5
	
	
	[-95.5]
	[-92.5]
	
	
	FDD

	6
	
	
	[-97.5]
	[-94.5]
	
	
	FDD

	7
	
	
	[-95.5]
	[-92.5]
	[-90.7]
	[-89.5]
	FDD

	8
	
	
	[-94.5]
	[-91.5]
	
	
	FDD

	9
	
	
	[-96.5]
	[-93.5]
	[-91.7]
	[-90.5]
	FDD

	10
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	FDD

	11
	
	
	[-95.5]
	[-92.5]
	[-90.7]
	[-89.5]
	FDD

	12
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	33
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	34
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	35
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	36
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	37
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	38
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	39
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	40
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	TDD

	Notes

5. The transmitter shall be set to maximum output power level

6.  Reference measurement channel is [Annex C QPSK R=1/3]
7. The signal power is specified per port

8. For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9



Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met. For larger transmission configurations a certain relaxation of the UE performance is allowed. This relaxation is TBD.

Table 7.3.1-2: Maximum uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	3
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	[251]
	-
	-
	FDD

	6
	-
	-
	25 
	[251]
	-
	-
	FDD

	7
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	8
	6 
	15
	25 
	[251]
	-
	-
	FDD

	9
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	10
	-
	-
	25 
	50 
	75 
	100 
	FDD

	11
	-
	-
	25 
	[251]
	[251]
	[251]
	FDD

	12
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	

	33
	-
	-
	25 
	50 
	75 
	100 
	TDD

	34
	-
	-
	25 
	50 
	75
	-
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	-
	-
	25 
	50 
	75 
	100 
	TDD

	38
	-
	-
	25 
	50 
	-
	-
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	
	50 
	75 
	100 
	TDD

	Note

1. Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 


FFS   The transmitter shall be set to at output power level with number of RB in UL defined in Table 7.3.1-x.
--------------------------------------------------------End of text proposal------------------------------------------------------
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