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1. Introduction

This contribution is a resubmission of [3] and [4] with an update to correct an error in the previous analysis and to provide the most optimistic outcome.  The filter data has not changed, but with the correction in the analysis, the MSD is improved by approximately 0.5 dB for many of the bandwidth combinations.

Configuration CA_3A-32A is a fallback for the 3DL combination CA_3A-20A-32A.  Technical specifications for aggregation between a PCell carrier in Band 3 and an SCell carrier in Band 32 have not yet been completed.  This contribution provides a proposal for MSD and reference sensitivity.
A TP for Rel-14 TR 36.714-03-01 is included.  It is anticipated that the contents of the Rel-13 TR 36.853-13 will be transferred over to the Rel-14 TR separately.

2. Discussion  
TIB and RIB have already been agreed [1] so we focus on MSD here.  Specifically, we consider the MSD required when there is simultaneous transmission in Band 3 and reception in Band 32. 

It has been shown in [1] and [2] that the filter to combine Band 20 and Band 32 suffers from insufficient isolation to ensure best performance.  The filter data is reproduced below where the data from Vendor A represents a pentaplexer supporting Band 1, Band 3, and Band 32.  The data provided in [1] and [2] is only typical.  We disregard the data from Vendor B for the purpose of this analysis since the offered isolation is very poor.
Table 1.  Filter simulation results for CA_3A-32A

	
	Vendor A
	Vendor B

	B3 Tx IL delta
	1.1 dB
	1.1 dB

	B3 Rx IL delta
	0.85 dB
	0.4 dB

	B32 Rx IL delta
	0.5 dB
	1.3 dB

	B3 to B32 Rx isolation
	49 dB
	38 dB


Worst case isolation data was obtained after further discussion with filter vendor A revealing that the worst case estimate for cross-band Rx isolation in Band 32 from transmission in Band 3 is only 45 dB.  Tx isolation is 55 dB.  The worst case isolation estimates are provided below

Table 2.  Worst case isolation estimates from vendor A

	
	Tx band isolation
	Rx band isolation

	B3 Tx – B3 Rx
	51
	50

	B1 Tx – B1 Rx
	51
	49

	B3 Tx – B32 Rx
	55
	45

	B1 Tx – B32 Rx
	52
	45

	B3 Tx – B1 Rx
	54
	50

	B1 Tx – B3 Rx
	50
	50


The following additional parameters are assumed in the derivation of MSD in Band 32

Band 32 Rx front-loss:  5.5 dB

PA noise in Rx band:  -127.5 dBm/Hz 
IP2 of Rx in B3: 48 dBm

Tx and Rx phase noise:  -156 dBc/Hz 

Primary-diversity antenna isolation:  10 dB

For a reference sensitivity in Band 32 equivalent to that of Band 1; that is -100 dBm for 5 MHz, -97 dBm for 10 MHz, etc., the MSD is shown below.  

	Band 3 CBW
	Band 32 CBW
	MSD in Band 32

	5
	5
	0.99→ 1.0

	5
	10
	0.74→ 0.5

	5
	15
	0.61→ 1.0

	5
	20
	0.61 → 1.0

	10
	5
	0.99 → 1.0

	10
	10
	0.74 → 0.5

	10
	15
	0.61 → 1.0

	10
	20
	0.61 → 1.0

	15
	5
	1.12 → 1.5

	15
	10
	0.88 → 1.0

	15
	15
	0.75 → 1.0

	15
	20
	0.76 → 1.0

	20
	5
	1.12 → 1.5

	20
	10
	0.88 → 1.0

	20
	15
	0.75 → 1.0

	20
	20
	0.76 → 1.0


In other words, the MSD is estimated to be mostly 1 dB for 10, 15, and 20 MHz and 1.5 dB for only 5 MHz.  .  However, as a compromise with other data presented and proposals presented by other companies, a value of 0.5 dB MSD is reflected in the reference sensitivity shown below.

Table 7.3.1A-0d: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_3A-20A-32A1
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	20
	
	
	-97
	-94
	-91.2
	-90
	

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	

	CA_3A-20A-32A2
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	20
	
	
	-97
	-94
	-91.2
	-90
	

	
	32
	
	
	-100
	-97
	-95.2
	-94
	

	CA_3A-32A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	

	NOTE 1:
These requirements apply when the uplink is active in Band 3.

NOTE 2:
These requirements apply when the uplink is active in Band 20.


3. Conclusion
Reference sensitivity is evaluated for CA_3A-20A-32A.
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Worst case isolation data was obtained a filter vendor for a pentaplexer (B1+B3+B32) revealing that the worst case estimate for cross-band Rx isolation in Band 32 from transmission in Band 3 is only 45 dB.  Tx isolation is 55 dB.  The worst case isolation estimates are provided below

Table 6.x.5-1.  Worst case isolation estimates

	
	Tx band isolation
	Rx band isolation

	B3 Tx – B3 Rx
	51
	50

	B1 Tx – B1 Rx
	51
	49

	B3 Tx – B32 Rx
	55
	45

	B1 Tx – B32 Rx
	52
	45

	B3 Tx – B1 Rx
	54
	50

	B1 Tx – B3 Rx
	50
	50


The following additional parameters are assumed in the derivation of MSD in Band 32

Band 32 Rx front-loss:  5.5 dB

PA noise in Rx band:  -127.5 dBm/Hz 

IP2 of Rx in B3: 48 dBm

Tx and Rx phase noise:  -156 dBc/Hz 

Primary-diversity antenna isolation:  10 dB

For a reference sensitivity in Band 32 equivalent to that of Band 1; that is -100 dBm for 5 MHz, -97 dBm for 10 MHz, etc., the MSD is shown below.  

Table 6.x.5-2.  MSD in Band 32

	Band 3 CBW
	Band 32 CBW
	MSD in Band 32

	5
	5
	0.99→ 1.0

	5
	10
	0.74→ 0.5

	5
	15
	0.61→ 1.0

	5
	20
	0.61 → 1.0

	10
	5
	0.99 → 1.0

	10
	10
	0.74 → 0.5

	10
	15
	0.61 → 1.0

	10
	20
	0.61 → 1.0

	15
	5
	1.12 → 1.5

	15
	10
	0.88 → 1.0

	15
	15
	0.75 → 1.0

	15
	20
	0.76 → 1.0

	20
	5
	1.12 → 1.5

	20
	10
	0.88 → 1.0

	20
	15
	0.75 → 1.0

	20
	20
	0.76 → 1.0


In other words, the MSD related to the pentaplexer is estimated to be mostly 1 dB for 10, 15, and 20 MHz and 1.5 dB for only 5 MHz.  However, as a compromise with other data presented and proposals presented by other companies, a value of 0.5 dB MSD is reflected in the reference sensitivity shown below.
Table 6.x.5-3.  Reference sensitivity for CA_3A-20A-32A

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_3A-20A-32A1
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	20
	
	
	-97
	-94
	-91.2
	-90
	

	
	32
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	

	CA_3A-20A-32A2
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	20
	
	
	-97
	-94
	-91.2
	-90
	

	
	32
	
	
	-100
	-97
	-95.2
	-94
	

	NOTE 1:
These requirements apply when the uplink is active in Band 3.

NOTE 2:
These requirements apply when the uplink is active in Band 20.
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