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1 Introduction
This document discusses the definition of REFSENS and presents a text proposal on UE reference sensitivity for section 7.3 of UE TR [1]. 
2 Discussion

2.1 Intra-band contiguous CA

Last meeting in Dublin, some discussion and simulation results about CA_1 REFSENS were given in our contribution [2], in this document, we continue to discuss this topic and try to give a text proposal on this section.
We start with summary of the simulation results for CA_1 presented in [2]. 
When the UL configures 2 CCs with full RB allocation, the TX noise fallen into RX band has greatly impact on the REFSENS of RX CCs because of:

· Decrease of TX/RX duplex spacing due to wider bandwidth

· Lower order IM product fallen into RX band due to wider bandwidth and PA linearity
When the UL configures 1 CC with full RB allocation as close as possible to the DL channel bandwidth, the TX noise fallen into RX band has very little impact on the REFSENS of RX CCs.
For FDD duplex mode, considering that band1 has larger TX/RX seperation than most of E-UTRA operating bands except band4 & band10 as well as the asymmetrical UL/DL bandwidth configuration in R10 UE, we suggest the general REFSENS requirement to test with only one UL CC as close as possible to the DL channel bandwidth which is shown in Table 1.
Table 1 CC configuration for REFSENS general requirement

	UL/UE Transmit
	Duplex spacing
	DL/UE Receive

	　
	PCC
	
	SCC
	PCC


The REFSENS of the secondary CC is measured using the primary UL CC active with PRB allocation corresponding to Rel-8 requirement. Because the decrease of duplex spacing, the SCC maybe needs to have desensitization depend on CA scenarios.
The REFSENS of the primary CC is maintained as Rel-8 requirement.
For CA_1, our simulation result shows that both SCC and PCC can reuse Rel-8 requirement.

For TDD duplex mode, the REFSENS of any CC is maintained.
2.2 Inter-band non-contiguous CA
For inter-band non-contiguous CA, the same sensitivity in Rel-8 is reused as baseline and in some band combinations, maybe some relaxation is needed because of:

· Inter-band interference bring by narrow band spacing when low-low band combination and high-high band combination.
· Extra insertion loss of diplexer or multiplexer.

For CA_1 scenario, we suggest only 0.5dB insertion loss to be considered.
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4 Text proposal
----- Start of TP -----
7.3
Reference sensitivity power level

The current 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

For LTE-A

· Should this be applicable to all ports

· Sensitivity defined per single CC or multiple CC. 

Background
Requirement that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band contiguous CA)
For intra-band contiguous CA FDD duplex mode, when the UL configures 2 CCs with full RB allocation, the TX noise fallen into RX band has greatly impact on the REFSENS of RX CCs because of:

· Decrease of TX/RX duplex spacing due to wider bandwidth

· Lower order IM product fallen into RX band due to wider bandwidth and PA linearity

When the UL configures 1 CC with full RB allocation as close as possible to the DL channel bandwidth, the TX noise fallen into RX band has very little impact on the REFSENS of RX CCs.

Considering above impacts as well as the asymmetrical UL/DL bandwidth configuration in R10 UE, we suggest the general REFSENS requirement test with only one UL CC as close as possible to the DL channel bandwidth which is shown in Table 7.3.1.

Table 7.3.1 CC configuration for REFSENS general requirement

	UL/UE Transmit
	Duplex spacing
	DL/UE Receive

	　
	PCC
	
	SCC
	PCC


The REFSENS of the secondary CC is measured using the primary UL CC active with PRB allocation corresponding to Rel-8 requirement. Because the decrease of duplex spacing, the SCC maybe needs to have desensitization depend on CA scenarios.

The REFSENS of the primary CC is maintained as Rel-8 requirement.

For CA_1, our simulation result shows that the SCC and PCC can both reuse Rel-8 requirement.

For TDD duplex mode, the REFSENS of any CC is maintained.
2) CA_X-Y  (Inter band  non contiguous CA)
For inter-band non-contiguous CA, the same sensitivity in Rel-8 is reused as baseline and in some band combinations, maybe some relaxation is needed because of:

· Inter-band interference bring by narrow band spacing when low-low band combination and high-high band combination.

· Extra insertion loss of diplexer or multiplexer.

For CA_1 scenario, we suggest only 0.5dB insertion loss to be considered.
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna)

5) CPE (Customer Premises equipment

----- Next Section -----
Annex B

Release 10 draft specification

This Annex is used to capture any text proposals to the Release 10 specification of TS36.101. The baseline for this section is TS36.101v9.2.2.0. On completion on this TR these working assumptions will be incorporated into the Rel 10 specification for TS36.101   

Any sub- clause which is a sub- clause of this heading 2 style will follow the same clause number used in TS36.101 in order to ease future incorporation of these working assumptions into the technical specification  
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 channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1-2

Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	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
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-103.2
	-100.2
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-102.2
	-99.2
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-105.2
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	
	
	-100
	-97
	
	
	FDD

	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	9
	
	
	-99
	-96
	-94.2
	-93
	FDD

	10
	
	
	-100
	-97
	-95.2
	-94
	FDD

	11
	
	
	-100
	-97
	
	
	FDD

	12
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	13
	
	
	-97
	-94
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	…
	
	
	
	
	
	
	

	17
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	18
	
	
	-100
	 -97
	-95.2 
	
	FDD

	19
	
	
	-100
	 -97
	-95.2 
	
	FDD

	20
	
	
	[-97]
	[-94]
	TBD
	TBD
	FDD

	21
	
	
	-100
	 -97
	-95.2 
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	-100
	-97
	-95.2
	-94
	TDD

	34
	
	
	-100
	-97
	-95.2
	-94
	TDD

	35
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	36
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	37
	
	
	-100
	-97
	-95.2
	-94
	TDD

	38
	
	
	-100
	-97
	-95.2
	-94
	TDD

	39
	
	
	-100
	-97
	-95.2
	-94
	TDD

	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	Note 1:
The transmitter shall be set to PUMAX as defined in clause 6.2.5
Note 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

Note 3:
The signal power is specified per port

Note 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 

Note 5:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.


Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met. 

Table 7.3.1-2: Minimum 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 
	751
	751
	FDD

	8
	6 
	15
	25 
	251
	-
	-
	FDD

	9
	
	
	25 
	50 
	501
	501
	FDD

	10
	
	
	25 
	50 
	75 
	100 
	FDD

	11
	
	
	25
	251
	
	
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	
	
	201
	201
	
	
	FDD

	18
	
	
	25 
	251
	251
	
	FDD

	19
	
	
	25 
	251
	251
	
	FDD

	20
	
	
	25 
	[25]1
	TBD
	TBD
	FDD

	21
	
	
	25
	251
	251
	
	FDD

	…
	
	
	
	
	
	
	

	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 
	75
	100
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	25
	50 
	75 
	100 
	TDD

	Note 1:       The number of UL resource blocks allocated is less than the total resources blocks supported by the channel bandwidth. The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). For Band 20, the location(s) of the UL resource blocks is for further study. 

Note 2:
For the UE which supports both Band 11 and Band 21 the minimum uplink configuration for reference sensitivity is FFS.




Unless given by Table 7.3.1-3, the minimum requirements specified in Tables 7.3.1-1 and 7.3.1-2 shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured. 

Table 7.3.1-3: Network Signalling Value for reference sensitivity

	E-UTRA Band
	Network Signalling value

	2
	NS_03 

	4
	NS_03

	10
	NS_03

	12
	NS_06

	13
	NS_06

	14
	NS_06

	17
	NS_06

	21
	NS_[09]

	35
	NS_03 

	36
	NS_03


7.3.1A

Minimum requirements (QPSK) for CA
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 with parameters specified in Table 7.3.1A-1 and table 7.3.1A-2
Table 7.3.1A-1: Inter-band CA Reference sensitivity QPSK PREFSENS
	CA Band
	UL Band
	DL Band
	Bandwidth
	REFSENS(dBm)
	Duplex Mode

	CA_1A-5A
	1
	1
	10MHz
	-96.5
	FDD

	
	
	5
	10MHz
	-94.5
	

	
	5
	1
	10MHz
	-96.5
	

	
	
	5
	10MHz
	-94.5
	


Table 7.3.1A-2 specifies the minimum number of allocated uplink resource blocks for which the inter-band CA reference receive sensitivity requirement must be met. 

Table 7.3.1A-2: Inter-band CA Minimum uplink configuration for reference sensitivity
	CA Band / Channel bandwidth / NRB / Duplex mode

	CA Band
	UL Band
	Bandwidth
	NRB
	Duplex Mode

	CA_1A-5A
	1
	10MHz
	50
	FDD

	
	5
	10MHz
	25
	


Table 7.3.1A-3: Intra-band CA Reference sensitivity QPSK PREFSENS
	CA Band
	CC
	Bandwidth
	REFSENS(dBm)
	Duplex Mode

	CA_1B
	PCC
	20MHz
	-94
	FDD

	
	SCC
	20MHz
	-94
	

	CA_40B
	PCC
	20MHz
	-94
	TDD

	
	SCC
	20MHz
	-94
	


Table 7.3.1A-4 specifies the minimum number of allocated uplink resource blocks for which the intra-band CA reference receive sensitivity requirement must be met. 

Table 7.3.1A-4: Intra-band CA Minimum uplink configuration for reference sensitivity
	CA Band / Channel bandwidth / NRB / Duplex mode

	CA Band
	CC
	Bandwidth
	NRB
	Duplex Mode

	CA_1B
	PCC
	20MHz
	100
	FDD

	
	SCC
	-
	-
	

	CA_40B
	PCC
	20MHz
	100
	TDD

	
	SCC
	-
	-
	


Unless given by Table 7.3.1-3, the minimum requirements specified in Tables 7.3.1-1 and 7.3.1-2 shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured. 

Table 7.3.1-3: Network Signalling Value for reference sensitivity
	E-UTRA Band
	Network Signalling value

	2
	NS_03 

	4
	NS_03

	10
	NS_03

	12
	NS_06

	13
	NS_06

	14
	NS_06

	17
	NS_06

	19
	NS_08

	20
	NS_10

	21
	NS_09

	35
	NS_03 

	36
	NS_03


----- End of TP -----
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