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1. Introduction
Inter-band CA for Band 1+28 is categorized into class A2 since the third harmonic of Band 28 transmissions falls into receiver frequency range of Band 1. For CA class A2, additional filter is needed for low band in order to attenuate harmonic and MSD is specified for high band. The relaxation for Band 28 due to harmonic filter and MSD for Band 1 were discussed in the last meeting [1]. In this contribution, we propose the relaxation values and MSD from another view point.

2. Discussion
2.1 Relaxations for MOP and REFSENS
In [1], the relaxation values for each band were proposed as Table 1, which is identical to relaxation of CA for Band 4+17. These values are based on CA for Band 4+17 case which needs additional insertion loss of 0.5dB for low band due to harmonic filter.
Table 1: Relaxation values proposed in [1]
	
	E-UTRA Band
	Value [dB]

	ΔTIB,c
	1
	0.3

	
	28
	0.8

	ΔRIB,c
	1
	0

	
	28
	0.5


For Band 4+17 case, since the harmonic filter is placed after duplexer of Band 28, the relaxations for both Tx and Rx are needed as Figure 1 [2]. However if the filter is placed after PA, we will be able to avoid additional insertion loss for Rx side as Figure 2.
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Figure 1: Architecture for Band 4+17
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Figure 2: Proposed architecture for Band 1+28
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Observation 1: Additional insertion loss for low band Rx could be avoided by placing harmonic filter after PA.
Next we discuss insertion loss value for harmonic filter. In previous meetings, additional insertion loss of 0.5dB has been applied to low band for class A2. We need to consider that insertion loss and attenuation of harmonic filter are trade-off. Since the required attenuation for harmonic filter depends on the total attenuation of PA, diplexer and duplexer and so on, it is not appropriate to apply the same value for all A2 combinations.

However we have unfortunately not received all RF components of Band 28 from vendors at this moment. Therefore we need further investigation for the appropriate relaxation values and propose as described in Table 2.
Proposal 1: Relaxation values for CA_1A-28A should be specified as Table 2.
Table 2: Proposed relaxation values for CA_1A-28A
	
	E-UTRA Band
	Value [dB]


	ΔTIB,c
	1
	0.3

	
	28
	FFS

	ΔRIB,c
	1
	0

	
	28
	0


2.2 REFSENS for CA_1A-28A
For Band 28, UE-to-UE co-existence for its 3rd harmonic is specified as -36dBm/MHz for Band 1. This protection level is 6dB stricter than other protection level of the harmonic range which is -30dBm/MHz. In order to secure the same implementation margin for thses protection level, each RF component of Band 28 would be designed to acquire sufficient harmonic attenuation at least 6dB. This attenuation will also help to reduce MSD for Band 1. Therefore we propose that the MSD for Band 1 of CA_1A-28A should be 6dB stricter than Band 4 of CA_4A-17A case.
Then it should be noted that the current MSD values for Band 4 of CA_4A-17A are specified with square brakets as Table 3. So we would also need square brakets with Band 1 of CA_1A-28A case.
Table 3: REFSENS for CA_4A-17A
	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_4A-17A
	4
	
	
	[-90]
	[-89.5]
	
	
	FDD

	
	17
	
	
	-96.5
	-93.5
	
	
	


Proposal 2: REFSENS for CA_1A-28A should be specified as Table 4.
Table 4: Proposed REFSENS for CA_1A-28A
	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_1A-28A
	1
	
	
	[-96]
	[-95.5]
	TBD
	TBD
	FDD

	
	28
	
	
	-98.5
	-95.5
	-93.7
	-91
	


3. Conclusions 

Proposal 1: Relaxation values for CA_1A-28A should be specified as Table 2.
Proposal 2: REFSENS for CA_1A-28A should be specified as Table 4.
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