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1
Introduction
In this contribution we present an update of the proposal in [1] of an additional receiver sensitivity test for intra-band CA, now extended to unequal bandwidths. A background to the latter is given in [2] along with simulation results for Band 1.  

2
Background
The sensitivity requirement for CA is needed (along with the ACS) for the RAN#50 specifications and ITU-R submission, and provides the basis for setting the wanted signal level in the RF selectivity and blocking tests using the maximum capability of the UE in terms of supported UL CC(s). 
The maximum sensitivity degradation of the Secondary CC (located closest to the transmit band) with respect to its   Rel-8 reference sensitivity is specified. For Band 1, the simulation results in [2] indicates MSDSCC = 0 dB for the 20+20 MHz combination with two UL CC active, which is expected in view of the 190 MHz duplex spacing (170 MHz between the closest UL and DL carriers). We also propose to specify the 10+20 MHz and 15+15 MHz combinations for both FDD and TDD, we still have MSDSCC = 0 dB for the TX-RX separation is even larger then. However, FDD bands with smaller duplex spacing and challenging duplexer arrangements may have MSDSCC > 0 dB.

For Band 40, we always have MSDSCC = 0 dB since no transmitter noise. 

3
Proposal 
We propose to include the specification text below into Annex B of TR 36.807. 
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TEXT PROPOSAL:

<start of text proposal for Annex B: Clause 7.3>

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

Additional requirements for intra-band contiguous carrier aggregation (QPSK) 

For intra-band contiguous carrier aggregation, an additional requirement is defined as the minimum mean power applied to both the UE antenna ports with at which the throughput shall meet or exceed the requirement for the specified reference measurement channel of the downlink CC under test. The requirement is specified as an allowed Maximum Sensitivity Degradation (MSD) with respect to the reference sensitivity level PREFSENS for the CC under test in accordance with Table 7.3.1-1.  

The Primary CC shall fulfil the requirements in Clause 7.3.1 with the all other CC(s) deactivated. 

For CA Bandwidth Class A (Table 5.6A-1), the requirements in Clause 7.3.1 apply.

For CA Bandwidth Class C, the following requirements apply. The additional requirement is specified for the Secondary CC with the Primary CC active.

For UE(s) supporting one uplink CC, a downlink Secondary CC shall be configured at nominal channel spacing from the Primary CC as close as possible to the uplink band and with the uplink Primary CC output power set to 4 dB below PUMAX and with the maximum transmission configuration according to Table 5.6-1. If the bandwidths of the two CC(s) are unequal, then the Primary CC shall be configured with the wider of the two bandwidths. 
The throughput on the Secondary CC 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) at a minimum mean power level


PREFSENS + MSDSCC,

applied to both the UE antenna ports, where MSDSCC is the maximum sensitivity degradation with parameters specified in Table 7.3.1A-1 and PREFSENS the reference sensitivity level for the channel bandwidth of the Secondary CC as specified in Table 7.3.1-1 for the relevant E-UTRA band. The corresponding power level of the downlink Primary CC shall be set at PREFSENS + MSDSCC + 10 log10(BWPCC/BWSCC) with BWPCC and BWSCC the bandwidths of the Primary and Secondary CC, respectively.

Table 7.3.1A-1: Maximum Sensitivity Degradation for the Secondary CC with one active uplink CC 
	MSDSCC for bandwidths of Secondary/Primary CC

	E-UTRA CA Band
	
	
	10/20 MHz

[dB]
	15/15 MHz

[dB]
	20/20 MHz

[dB]
	Duplex Mode

	CA_1C
	
	
	[0]
	[0]
	[0]
	FDD

	
	
	
	
	
	
	

	CA_40C
	
	
	0
	0
	0
	TDD

	Note 1:
The transmitter shall be set 4 dB below 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 requirement is specified per port




For UE(s) supporting two uplink CC(s), a downlink Secondary CC shall be configured at nominal channel spacing to with the Primary CC as close as possible to the uplink band. Both uplink CC(s) shall be active at a total output power set to 4 dB below PUMAX and with the maximum transmission configuration per CC according to Table 5.6-1. If the bandwidths of the two CC(s) are unequal, then the Primary CC shall be configured with the wider of the two bandwidths. 
The throughput on the Secondary CC 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) at a minimum input level determined by parameters specified in Table 7.3.1A-2 and Table 7.3.1-1. 
 Table 7.3.1A-2: Maximum Sensitivity Degradation for the Secondary CC with two active uplink CC(s) 

	MSDSCC for bandwidths of Secondary/Primary CC

	E-UTRA CA Band
	
	
	10/20 MHz

[dB]
	15/15 MHz

[dB]
	20/20 MHz

[dB]
	Duplex Mode

	CA_1C
	
	
	[0]
	[0]
	[0]
	FDD

	
	
	
	
	
	
	

	CA_40C
	
	
	0
	0
	0
	TDD

	Note 1:
The transmitter shall be set 4 dB below 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 requirement is specified per port




7.3.2

Requirement for large transmission configurations 

For some combinations of bandwidths and operating bands, a certain relaxation of the UE performance is allowed when
<end of text proposal for Annex B: Clause 7.3>
























































































































































































































































































































































































































































































