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Introduction
In RAN#95e meeting, a new study item [1] on enhancement for 700/800/900MHz band combinations was established. One of candidate CA configuration is CA_n8-n20-n28. In the SID, the following objectives are specified:
· The following band combinations will be considered. And the feasibility study on three band combination will start after the completion of feasibility study of all the fallback band combinations.
· CA_n8-n20-n28 with uplink configurations of CA_n8-n20, CA_n8-n28, CA_n20-n28, and the fallback modes 
In this paper, we’d like to discuss the feasibility and RAN4’s requirement’s impacts for CA_n8-n20-n28 including the fallback mode.
Discussion on existing requirements and the fallback mode of CA_n8-n20-n28
Based on the SID, RAN4 need to study CA_n8-n20-n28 with uplink configurations of CA_n8-n20, CA_n8-n28, CA_n20-n28, and the fallback modes. In the latest specification TS 38.101-1-h60, the following CA configurations have been specified in the spec, i.e. DL_n8A-n20A, DL_n8A-n28A, DL_n20A-n28A and DL_n20A-n28A_UL_n20A-n28A. Current status for all the fallback modes of CA_n8-n20-n28 is summarized in table 1. The highlighted configurations haven’t been specified into the specification, i.e. DL_n8A-n20A_UL_n8A-n20A, DL_n8A-n28A_UL_n8A-n28A, DL_n8A-n20A-n28A, DL_n8A-n20A-n28A_UL_n8A-n20A, DL_n8A-n20A-n28A_UL_n8A-n28A, DL_n8A-n20A-n28A_UL_n20A-n28A.
Table 1 current status for all the fallback modes of CA_n8-n20-n28
	DL configuration
	UL configuration
	BCS
	maximum output power
	spurious emission for UE to UE coexistence
	Tib
	Rib
	REFSENS

	CA_n8A-n20A
	-
	0
	PC3 for UL single CC
	Same requirement as UL single CC
	n8: 0.4
n20: 0.4
	n8: 0
n20: 0
	No exception. Same requirement as each DL single CC

	CA_n8A-n28A
	-
	0
	PC3 for UL single CC
	Same requirement as UL single CC
	n8: 0.6
n28: 0.5
	n8: 0.2
n28: 0.2
	No exception. Same requirement as each DL single CC

	CA_n20A-n28A
	-
	0, 1
	PC3 for UL single CC
	Same requirement as UL single CC
	n20: 0.5
n28: 0.5
	n20: 0
n28: 0
	No exception. Same requirement as each DL single CC

	CA_n20A-n28A
	CA_n20A-n28A
	0, 1
	PC3 for UL CA
	Has been specified
	Same requirement as two bands DL CA
	Same requirement as two bands DL CA
	No exception. Same requirement as each DL single CC

	CA_n8A-n20A
	CA_n8A-n20A
	TBD
	TBD
	TBD
	Same requirement as two bands DL CA
	Same requirement as two bands DL CA
	FFS

	CA_n8A-n28A
	CA_n8A-n28A
	TBD
	TBD
	TBD
	Same requirement as two bands DL CA
	Same requirement as two bands DL CA
	FFS

	CA_n8A-n20A-n28A
	-
	TBD
	Same requirement as UL single CC
	Same requirement as UL single CC
	TBD
	TBD
	Same requirement as all two bands DL CA fallback mode

	CA_n8A-n20A-n28A
	CA_n8A-n20A
	TBD
	Same requirement as UL CA
	Same requirement as UL CA
	Same requirement as three bands DL CA
	Same requirement as three bands DL CA
	FFS

	CA_n8A-n20A-n28A
	CA_n8A-n28A
	TBD
	Same requirement as UL CA
	Same requirement as UL CA
	Same requirement as three bands DL CA
	Same requirement as three bands DL CA
	FFS

	CA_n8A-n20A-n28A
	CA_n20A-n28A
	TBD
	Same requirement as UL CA
	Same requirement as UL CA
	Same requirement as three bands DL CA
	Same requirement as three bands DL CA
	FFS



Discussion on RF architecture of CA_n8-n20-n28
1) RF architecture 1 for CA_n8-n20-n28
Referring to the contribution [2], a RF architecture with a pentaplexer and two low bands antennas was discussed. The RF architecture topology is shown below. IMT industry may need to develop a new component for CA_n8-n20-n28, i.e. pentaplexer. As discussed previously, component vendors need to trade-off the performance between the insertion loss and the Tx-Rx isolation for this new pentaplexer which may lead to higher insertion loss than general low band duplexer. This architecture with two low band antennas is appropriate for the UE which has a compact antenna space. Furthermore, two bands UL CA and three bands DL for CA_n8-n20-n28 can be supported with maximum flexibility.
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Figure 1 RF architecture 1 for CA_n8-n20-n28
2) RF architecture 2 for CA_n8-n20-n28
In order to reuse the existing components, a triple antenna architecture is proposed as figure 3. All the components have been developed in IMT industry, so there is no new component. A separate antenna architecture is used to replace the complicated pentaplexer/diplexer. In addition, the insertion loss can be smaller than the previous RF architecture 1. More space is needed to put three low band antennas into smartphone comparing to two low band antenna architecture 1. Furthermore, the feasibility about three low band antennas is clarified in the contribution [2]. Two bands UL CA and three bands DL CA can be supported with maximum flexibility.
[image: ]
Figure 3 RF architecture 3 for CA_n8-n20-n28
3) RF architecture 3 of CA_n8-n20-n28
For some low end smartphone, at least three bands DL CA or two bands UL&DL CA can be supported by implementing the following RF architecture.
[image: ]
Figure 4 RF architecture 4 for CA_n8-n20-n28
Behind the main antenna 1, the conventional low band duplexers which are being used widely by UE vendors are applied to this RF architecture considering the costs. Two Rx filters behind two separate low band antennas are designed to achieve three low bands DL CA. By using the antenna switch, two duplexer can work simultaneously, so two low bands DL&UL CA can be supported. This RF architecture is flexible enough to support any combination of two low bands DL&UL CA/DC. There is no need to develop a new multiplexer and costs may be lower than other solutions.
According to the analysis above, it’s feasible to implement the CA band combination CA_n8-n20-n28 and the corresponding fallback modes.
Proposal 1: it’s feasible to implement the CA band combination CA_n8-n20-n28 and the corresponding fallback modes according to the proposed RF architecture.
Proposal 2: RF requirements for the CA band combination CA_n8-n20-n28 and the corresponding fallback modes can be further studied based on the summary in table 1.
3 Summary
Based on the discussion, all the observations and proposals are listed below:
Proposal 1: it’s feasible to implement the CA band combination CA_n8-n20-n28 and the corresponding fallback modes according to the proposed RF architecture.
Proposal 2: RF requirements for the CA band combination CA_n8-n20-n28 and the corresponding fallback modes can be further studied based on the summary in table 1.
Table 1 current status for all the fallback modes of CA_n8-n20-n28
	DL configuration
	UL configuration
	BCS
	maximum output power
	spurious emission for UE to UE coexistence
	Tib
	Rib
	REFSENS

	CA_n8A-n20A
	-
	0
	PC3 for UL single CC
	Same requirement as UL single CC
	n8: 0.4
n20: 0.4
	n8: 0
n20: 0
	No exception. Same requirement as each DL single CC

	CA_n8A-n28A
	-
	0
	PC3 for UL single CC
	Same requirement as UL single CC
	n8: 0.6
n28: 0.5
	n8: 0.2
n28: 0.2
	No exception. Same requirement as each DL single CC

	CA_n20A-n28A
	-
	0, 1
	PC3 for UL single CC
	Same requirement as UL single CC
	n20: 0.5
n28: 0.5
	n20: 0
n28: 0
	No exception. Same requirement as each DL single CC

	CA_n20A-n28A
	CA_n20A-n28A
	0, 1
	PC3 for UL CA
	Has been specified
	Same requirement as two bands DL CA
	Same requirement as two bands DL CA
	No exception. Same requirement as each DL single CC

	CA_n8A-n20A
	CA_n8A-n20A
	TBD
	TBD
	TBD
	Same requirement as two bands DL CA
	Same requirement as two bands DL CA
	FFS

	CA_n8A-n28A
	CA_n8A-n28A
	TBD
	TBD
	TBD
	Same requirement as two bands DL CA
	Same requirement as two bands DL CA
	FFS

	CA_n8A-n20A-n28A
	-
	TBD
	Same requirement as UL single CC
	Same requirement as UL single CC
	TBD
	TBD
	Same requirement as all two bands DL CA fallback mode

	CA_n8A-n20A-n28A
	CA_n8A-n20A
	TBD
	Same requirement as UL CA
	Same requirement as UL CA
	Same requirement as three bands DL CA
	Same requirement as three bands DL CA
	FFS

	CA_n8A-n20A-n28A
	CA_n8A-n28A
	TBD
	Same requirement as UL CA
	Same requirement as UL CA
	Same requirement as three bands DL CA
	Same requirement as three bands DL CA
	FFS

	CA_n8A-n20A-n28A
	CA_n20A-n28A
	TBD
	Same requirement as UL CA
	Same requirement as UL CA
	Same requirement as three bands DL CA
	Same requirement as three bands DL CA
	FFS
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