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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Introduction
In RAN4#104bis-e meeting, the feasibility of two low band CA including CA_n5-n28 was discussed but still need further study. The agreement and way forward are captured in [1]. This contribution will further provide our view on CA_n5-n28.
2. Discussion
In the last meeting, the agreements and remaining issues for CA_n5-n28 are given in [1] as below:
	Issue 3-1: Whether the requirements for 1UL CA_n5-n28 can be reused for 2UL CA_n5-n28
 Agreements: Revisit the 2UL cross band MSD compared with 1UL CA in next meeting.
Issue 3-2: Whether both 2 antenna and 3 antenna should be allowed for the requirement analysis
Agreement:
· Both 2 and 3 antenna architectures will be analysed in the study item
· It will be decided in WI phase which one of two UE architectures will be used to specify the requirements.
Issue 3-3: RF parameters for requirements analysis
Agreements: Companies are encouraged to provide the RF parameters when the feasibility study is conducted.
Issue 3-4: Other observations and proposals 
Agreements: Companies are encouraged to provide the MSD analysis for CA_n5-n28 considering the already specified 1UL CA_n5-n28 and DC_28-n5.
- Architecture assumption and multiplexer isolation performance needs to be clarified


For CA_n5-n28, two candidate RF architectures are agreed for further study. The UE RF architectures can be as follows:
· 3 antenna architecture (2 Tx/Rx main antenna, 1 Rx diversity antenna)
· 2 antenna architecture (1 Tx/Rx main antenna, 1 Rx diversity antenna)

Table 1: UE RF architecture for CA_n5A-n28A

	CA configuration
	NR bands
	2 antenna
	3 antenna

	
	
	Tx/Rx capable LB Ant. 1
	Rx Diversity Ant. 2
	Tx/Rx Capable LB Ant. 1
	Tx/Rx Capable LB Ant. 2
	Rx Diversity Ant. 3

	CA_n5A-n28A
	n5
	Quadplexer
	n5 Rx + n28 Rx Duplexer
	Duplexer
	
	n5 Rx + n28 Rx Duplexer

	
	n28
	
	
	
	Duplexer
	






Figure 1: 2 antenna architecture for CA_n5A-n28A


Figure 2: 3 antenna architecture for CA_n5A-n28A
The 2 antenna architecture and 3 antenna are illustrated in figure 1 and figure 2, respectively. It is proposed to use figure 1 and figure 2 as baseline for further study.
For 2 antenna architecture, the number of antenna is reduced as much as possible by using a quadplexer so that the space issue is alleviated for smartphone. But a relatively large challenge would be caused for low band wideband antenna because a low band antenna is expected to cover a wide bandwidth across two bands.
For 3 antenna architecture, it is a feasible solution providing that 3 antenna architecture can be accommodated in a smartphone. Separate antenna architecture enables a good isolation but the trade-off between isolation and space should be evaluated. Based on the commercial smartphone design, 3 antenna architecture is able to be accommodated in a smartphone so the space of smartphone is not a problem. Currently 3 antenna architecture is much more preferred in practice.
Proposal 1: It is proposed to use the above RF front end architecture in figure 1 (2 antenna) and figure 2 (3 antenna) for further study.
RAN4 have specified CA_n5-n28 with 1UL configuration. The separate UE architecture is used for RF requirement derivation. Similarly, 3 antenna architecture can be used for CA_n5-n28 with 2UL configuration. Delta T and Delta R for CA_n5A-n28A with 1UL configuration can be reused for CA_n5A-n28A with two UL transmission since no additional insertion loss is introduced. It has been captured in the TR.
For the MSD due to cross band isolation, some companies think the requirements for CA_n5A-n28A with 1UL cannot be reused and 2UL cross band isolation should be re-evaluated due to n28 UL CIM3/5 and n5 UL CIM5. However, RAN4 have specified the requirements for DC_28-n5 that involves two UL transmission. The MSD requirement for DC_28-n5 can be reused for CA_n5-n28 with 2UL. 
Proposal 2: The MSD requirement for DC_28-n5 can be reused for CA_n5-n28 with 2UL.
If the MSD should be re-evaluated, the following parameters from our side can be used for feasibility study.
· n5 Tx filter attenuation at n28 Rx frequency range: 50dB
· n5 Rx filter attenuation level at n28 Tx frequency range: 40dB
· n28 Tx filter attenuation at n5 Rx frequency range: 50dB
· n28 Rx filter attenuation level at n5 Tx frequency range: 40dB
· antenna ISO: 10dB
· RF front end loss: 4dB
Proposal 3: The following parameters from our side can be used for feasibility study:
· n5 Tx filter attenuation at n28 Rx frequency range: 50dB
· n5 Rx filter attenuation level at n28 Tx frequency range: 40dB
· n8 Tx filter attenuation at n5 Rx frequency range: 50dB
· n28 Rx filter attenuation level at n5 Tx frequency range: 40dB
· antenna ISO: 10dB
· RF front end loss: 4dB
The text proposal for TR 38.872 v0.2.0 is provided in our companion paper.
3. Conclusion
This contribution gives our views on the feasibility analysis for CA_n5-n28. The following proposals are provided: 
Proposal 1: It is proposed to use the above RF front end architecture in figure 1 (2 antenna) and figure 2 (3 antenna) for further study.
Proposal 2: The MSD requirement for DC_28-n5 can be reused for CA_n5-n28 with 2UL.
Proposal 3: The following parameters from our side can be used for feasibility study:
· [bookmark: _GoBack]n5 Tx filter attenuation at n28 Rx frequency range: 50dB
· n5 Rx filter attenuation level at n28 Tx frequency range: 40dB
· n8 Tx filter attenuation at n5 Rx frequency range: 50dB
· n28 Rx filter attenuation level at n5 Tx frequency range: 40dB
· antenna ISO: 10dB
· RF front end loss: 4dB
4. Reference
[1] [bookmark: OLE_LINK1]R4-2217709, WF on CA_n5-n28, ZTE, RAN4#104bis-e
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