


3GPP TSG-RAN WG4 Meeting #76bis
R4-156292
Sophia Anti-Polis, France, 12-16 October 2015
Source:
Ericsson
Title:
Specification of MSD and/or avoiding harmonic mixing for TDD-FDD CA combination CA_20A-40A
Agenda item:
7.43.2.2
Document for:
Approval
1
Introduction

A new WI on B2+B40 2DL TDD-FDD is approved in [1]. This is a class A2 combination, where 3rd order harmonic of Band 20 DL falls into the upper part of the B40 receiver (i.e. 2373-2463MHz). We have proposed insertion losses in [2] which were approved. As mentioned in [2], we may need to define MSD for the low band (i.e. B20) for this combination due to harmonic mixing. 
In this contribution, we provide our proposal on MSD at low band (based on [4], [5]) and also propose a way of specification in TS36.101. 
2
Discussion: Harmonic mixing issue
Regarding TDD-FDD CA between B20 and B40, 3rd order RX harmonic of Band 20 DL falls into the upper part of the B40 receiver (i.e. 2373-2463MHz). Since PCell at both TDD and FDD bands are allowed for this combination, if UL is active in B40 (i.e. TDD as PCell), then there will be desense in B20 due to harmonic mixing. This will happen because the overtones of the B20 RX LO will down convert the B40 TX. So, there will be MSD in the low band due to harmonic mixing for TDD carriers in 2373-2400MHz, where the lower limit may have to be decreased slightly. So, there is a need to define MSD in the low band due to harmonic mixing for TDD carriers in 2373-2400MHz. Note that, this will not be required if no UL in B40 upper part is allowed.
Based on our understanding, it is preferable not to assume non-simultaneous TX-RX for TDD-FDD combination if possible. The U/D operation in Band 40 may also be constrained by other Band 40 users. 

Moreover, the efficiency of non-simultaneous TX-RX is not obvious when multiple users with different TX-RX capabilities are scheduled. Thus, we suggest not mandating non-simultaneous TRX for this combination; rather treat it as one possibility.
There are essentially two options to handle this issue, (1) avoid harmonic mixing by not using UL in B40, or, (2) introduce additional MSD due to harmonic mixing to low band when UL is used at B20. 
In our opinion, it is preferable to introduce MSD for low band when harmonic mixing problem occurs.

3
MSD for low band when UL is used in B40
As discussed in [3] regarding UE low-band receiver harmonic mixing problem, the expected MSD for low band could be higher than 20dB. This is in in line with our understanding that, the MSD will be very severe for low band for this combination. Specifying these relaxed numbers is still preferable to “N/A” that gives no information about the desensitization to be expected for B20 UL above 2373 MHz. Now, it is up to the operators to decide on how to deploy CA aggregations that involves the harmonic mixing issue.  
3.1
Draft CR: Specification in TS 36.101

There are a number of proposals for MSd for loa band, one of which is described in [4]. More detailed discussions are also available in [5]. 

Based on this, we propose to specify the MSD for low band in 36.101 as follows:

>>> Addition to Section 7.3.1A <<<<

For the UE that supports any of the E-UTRA CA configurations given in Table 7.3.1A-0cA, exceptions are allowed when the uplink is active within a specified frequency range as noted in Table 7.3.1A-0cA. For these exceptions, the UE shall meet the requirements specified in Table 7.3.1A-0cA and Table 7.3.1A-0cB.
Table 7.3.1A-0cA: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	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_20A-40A4,5
	20
	
	
	[-60.7]
	[-60.7]
	[-60.7]
	[-60.7]
	FDD

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	CA_20A-40A6
	20
	
	
	[-89.8]
	[-89.1]
	[-88.0]
	[-87.3]
	FDD

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
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:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth of an aggressor (higher) band.

NOTE 5: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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NOTE 6: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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Table 7.3.1A-0cB: Uplink configuration for the high band (exceptions)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_20A-40A 1
	40
	
	
	[25]
	[50]
	[75]
	[100]
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located between 2373-2400MHz.

 


>>> End of Addition to Section 7.3.1A <<<<

3.2
TP for 36.852-13 regarding MSD for low band
We propose to include the following text regarding the MSD for low band in TR 36.8xx as follows, the numbers are tentative in our proposal, thus we left them as TBD in the text proposal. 
>>> Addition to 36.852-13 <<<<

X.1.5
MSD

For the UE that supports any of the E-UTRA CA configurations given in Table X.1.5-A, exceptions are allowed when the uplink is active within a specified frequency range as noted in Table X.1.5-A. For these exceptions, the UE shall meet the requirements specified in Table X.1.5-A and Table X.1.5-B.
Table X.1.5-A: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	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_20A-40A4,5
	20
	
	
	[-60.7]
	[-60.7]
	[-60.7]
	[-60.7]
	FDD

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	CA_20A-40A6
	20
	
	
	[-89.8]
	[-89.1]
	[-88.0]
	[-87.3]
	FDD

	
	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
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:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth of an aggressor (higher) band.

NOTE 5: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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NOTE 6: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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Table X.1.5-B: Uplink configuration for the high band (exceptions)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_20A-40A 1
	40
	
	
	[25]
	[50]
	[75]
	[100]
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located between [2373]-2400MHz.

 


>>> End of Addition to 36.852-13  <<<< 

4
Conclusion 
We propose to accept the proposed MSD values in 36.101 and proposed text for TR 36.852-13 regarding MSD for low band for CA_20A-40A as proposed in Section 3. 
5
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