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1. Introduction

Inter-band carrier aggregation between Band 7 and Band 8 can be recognized to be class A2 since there is a third harmonic interference when simultaneously transmitting in Band 8 and receiving in Band 7.  We leverage the prior agreement on similar band combinations to propose reference sensitivity for the Band 7 and Band 8 combination.
2. Discussion

The uplink of Band 8 is 880 - 915 MHz, while the downlink of Band 7 is 2620 - 2690 MHz.  It can be easily seen that there is significant overlap between the third harmonic of the uplink in Band 8, ranging from 2640 - 2745 MHz, with the downlink of Band 7.  Therefore, we propose to classify this combination as A2 "Low-high combination with harmonic relation between bands."

1. In the current specification, there are three band combinations which have been classified as A2.  This band combination is very similar to the already defined CA_4A-12A and CA_4A-17A since these two combinations also experience third harmonic interference over a significant portion of the band.  Thus, we propose to leverage the same agreements for CA_7A-8A as were previously made for CA_4A-12A and CA_4A-17A.  In review, the treatment of CA_4A-17A and CA_4A-12A consisted of the following elements
2. TIB and RIB are 0 dB in the high frequency band, and 0.5 dB in the low frequency band.  This comes from the relaxation offered due to the insertion loss of the high/low diplexer as well as an additional relaxation in the low band for a harmonic trap filter.

3. When there is at least one resource element in the low band uplink whose third harmonic is within the bandwidth of the high band, an exception to reference sensitivity is defined.  The low band reference sensitivity is now defined explicitly to include the RIB relaxation rather than having it additive.  The high band reference sensitivity is degraded to account for the residual 3rd harmonic interference.
4. The uplink configuration for verification of reference sensitivity is adjusted so that maximum overlap of the third harmonic overlaps with the receive channel in the high band.

We propose that these principles are also applied for CA_7A-8A.  It was found in [1] that the residual 3rd harmonic interference level is expected to be -97.7 dBm referred to the input of the high band LNA.  This led to an MSD of 10 dB for 5 MHz receive channel bandwidth and 7.5 dB for 10 MHz channel bandwidth.  In this case, for Band 7, the impact will be slightly different due to the different front-end insertion loss of the receiver for Band 7.  We estimate the reference sensitivity of Band 7 to be -87.5 dBm, -87 dBm, and -86.5 dBm for 10 MHz, 15 MHz, and 20 MHz, respectively based on the method described in [1].
The uplink configuration is limited in such a way that the 3rd harmonic overlap is maximized on the SCC in the high band.  However, at the same time, the uplink configuration should respect the limitations needed for reference sensitivity on the PCC since both PCC and SCC are tested simultaneously.  In the case of Band 8, the uplink configuration is limited to 25 RB in Table 7.3.1-2 of 36.101.  Thus, the upper limit for MSD testing should also be limited to 25 RB so that the conditions for reference sensitivity on the PCC can be maintained.
3. Conclusion
The Band 7 + Band 8 inter-band CA combination is found to be class A2.  We propose to reuse the same analysis as was agreed for previous A2 combinations here due to the similarity.  A text proposal is provided to include the transmitter and receiver relaxations and MSD for this class A2 combination.
Reference

[1] R4-124627, "Band 4 + Band 17 MSD," Qualcomm Incorporated, AT&T

<<< Start of TP for TR 36.851 >>>
6.2
Class A2. Low-high band combination with harmonic relation between bands
6.2.X.1.3
∆TIB and ∆RIB values
TIB and RIB are 0 dB in the high frequency band, and 0.5 dB in the low frequency band.  This comes from the relaxation offered due to the insertion loss of the high/low diplexer as well as an additional relaxation in the low band for a harmonic trap filter.
Table 6.2.1.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7A-8A
	7
	0.0

	
	8
	0.5


Table 6.2.1.1.3-2: ΔRIB 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_7A-8A
	7
	0

	
	8
	0.5


6.2.X.1.3
MSD
The uplink of Band 8 is 880 - 915 MHz, while the downlink of Band 7 is 2620 - 2690 MHz.  It can be easily seen that there is significant overlap between the third harmonic of the uplink in Band 8, ranging from 2640 - 2745 MHz, with the downlink of Band 7.  Therefore, we propose to classify this combination as A2 "Low-high combination with harmonic relation between bands."
In the current specification, there are three band combinations which have been classified as A2.  This band combination is very similar to the already defined CA_4A-12A and CA_4A-17A since these two combinations also experience third harmonic interference over a significant portion of the band.  Thus, we propose to leverage the same agreements for CA_7A-8A as were previously made for CA_4A-12A and CA_4A-17A.
1. When there is at least one resource element in the low band uplink whose third harmonic is within the bandwidth of the high band, an exception to reference sensitivity is defined.  The low band reference sensitivity is now defined explicitly to include the RIB relaxation rather than having it additive.  The high band reference sensitivity is degraded to account for the residual 3rd harmonic interference.

2. The uplink configuration for verification of reference sensitivity is adjusted so that maximum overlap of the third harmonic overlaps with the receive channel in the high band.

We propose that these principles are also applied for CA_7A-8A.  It was found in previous studies to specify CA_4A-17A that the residual 3rd harmonic interference level is expected to be -97.7 dBm referred to the input of the high band LNA.  This led to an MSD of 10 dB for 5 MHz receive channel bandwidth and 7.5 dB for 10 MHz channel bandwidth.  In this case, for Band 7, the impact will be slightly different due to the different front-end insertion loss of the receiver for Band 7.  We estimate the reference sensitivity of Band 7 to be -87.5 dBm, -87 dBm, and -86.5 dBm for 10 MHz, 15 MHz, and 20 MHz, respectively.
The uplink configuration is limited in such a way that the 3rd harmonic overlap is maximized on the SCC in the high band.  However, at the same time, the uplink configuration should respect the limitations needed for reference sensitivity on the PCC since both PCC and SCC are tested simultaneously.  In the case of Band 8, the uplink configuration is limited to 25 RB in Table 7.3.1-2 of 36.101.  Thus, the upper limit for MSD testing should also be limited to 25 RB so that the conditions for reference sensitivity on the PCC can be maintained.
Table 6.2.X.1.3-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	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_7A-8A
	7
	
	
	
	[-87.5]
	[-87]
	[-86.5]
	FDD

	
	8
	
	-98.7
	-96.5
	-93.5
	
	
	

	NOTE 1:
These requirements apply when there is at least one individual RE within the transmission bandwidth of the low band for which the 3rd harmonic is within transmission bandwidth of the high band. The requirements should be verified for UL EARFCN of the low band (superscript LB) such that 
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Table 6.2.X.1.3-2: Uplink configuration for the low band

	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_7A-8A
	8
	
	5
	8
	16
	
	
	FDD
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