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Introduction
Inter-band CA requirements for ATG have been discussed in the last RAN4 meeting and the agreements were captured in the WF [1]. The following open issues are for further study.
Issue 3-3-1: clarify the antenna type for each band for inter-band CA for further capability signaling definition.
Issue 3-3-2: whether UL is only configured in band n3 for CA_n3_n39.
Issue 3-3-3: BCS for DL CA_n3_n39
Issue 3-3-4: Rx RF requirements for inter-band DL CA
This contribution will give further analysis on these open issues and presents our proposals. 

Discussion
Antenna type for each band for inter-band CA 
The following open issue is agreed for further study. 
Issue 3-3-1: clarify the antenna type for each band for inter-band CA for further capability signaling definition.
· Proposals
· Option 1: both following options are allowed (CMCC)
· Option 1: Only one antenna type could be used for one CA inter-band combination.
· Option 2: Both antenna types could be used for one CA inter-band combination.


For traditional TN UE, usually FR1 is based on omni-directional antenna and FR2 is based on antenna array. All band combinations within the same frequency range only support one antenna type. While there is FR1+FR2 band combination which supports different antenna type in different band. 
For ATG UE, now the discussion is focusing on bands in FR1. As agreed in Rel-18, there are ATG UE with omni-directional antenna and ATG UE with antenna array depending on the operating frequency band (e.g. below or higher than 4GHz band.) it is natural to support band combination with only antenna type supported on each band and band combination with different antenna type supported on each band. 
Proposal 1: Both following options should be allowed for ATG UE supporting inter-band CA.
· Option 1: Only one antenna type could be used for one CA inter-band combination.
· Option 2: Both antenna types could be used for one CA inter-band combination.
In [2], the following implementation is proposed for Can3A-n39A, where PRX has normal n3 DPX, and DRX paths would have combined n3-n39. This would require 5 antennas if both n3 and n39 support 4RX branches, and 5th antenna would have normal n39 RF filter.
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In [2], it mentioned the separate antenna solution without wider RX filter. MSD-wise, this implementation could result in 0dB or very close to 0dB MSD. For handheld UE, it might not be very attractive because total 8 antennas might be needed if both n3 and n39 have 4 RX branches. 
For ATG UE, the form factor is not as sensitive as handheld UE and hence separate antenna solution might be a attractive solution for further study. It should be noted that the above solution is based on DL only in Band 39. The reference architecture should be determined at first before MSD analysis. And it is worthwhile for RAN4 to study whether there is a possibility to support normal TDD mode in n39 and what is the prerequisite condition to support such operation, e.g. guard band, implementation difficulty etc. Currently in China 5MHz guard band is considered between Band 3 and Band 39 to address BS-BS interference. 
Proposal 2: It is proposed RAN4 to discuss the following solutions for ATG UE supporting CA_n3A-n39A assuming DL only in band n39 by default.
Option 1: PRX has normal n3 DPX and DRX path has n3-n39 filter plus an n39 RF filter.
Option 2: separate DPX or RF filter is considered for each band for both primary path and diversity path.
Proposal 3: It is proposed to study whether there is a possibility to support normal TDD in band n39 with 5MHz guard band.
BCS for DL CA_n3_n39
The following BCS was proposed in the last RAN4 meeting [4].  Since the amount of spectrum owed by a single operator is limited both in Band n3 and in n39, it would be better to keep all the channel bandwidth in the table.
Table 2.2-2 BCS for CA_n3-n39
	NR CA config
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) 
	BCS

	CA_n3A-n39A
	-
	n3
	10, 15, 20, 25, 30, 35, 40, 45, 50
	0

	
	
	n39
	10, 15, 20, 25, 30, 35, 40
	



Proposal 4: It is proposed to consider the BCS in table 2.2-2 for CA_n3-n39.
Rx RF requirements for inter-band DL CA
The requirement analysis for ATG UE inter-band CA in table 2.3 is based on one uplink carrier. If 2 uplink carrier is to be defined for ATG UE, further analysis is needed accordingly.

Table 2.3 inter-band CA for ATG UE
	Sub-clause
	Requirement
	Comments

	7
	Receiver characteristic

	7.1
	General
	No impact due to introducation of CA.

	7.2
	Diversity characteristics
	For TN UE, two Rx, four Rx and eight Rx requirements are specifed both for single carrier and for CA. For ATG UE, only two Rx and four Rx are considered. The CA requriement should also be based on two Rx and four Rx (optional) requirements. 

	7.3
	Reference sensitivity
	TN UE REFSENS reqruiment is resued for ATG UE single carrier oepration.

For inter-band CA, the same logic is applicable. E.g. the requriement specified in 7.4A.3 with one UL carrier can be resued for ATG UE.

	7.4
	Maximum input level
	Specific requirement on maximum input level is specified based on ATG scenario link budget calculation.  

For inter-band CA, a similar requirement as for 7.4A.3 should be defined for ATG UE but with each component carrier shall meet the ATG specific maximum input level for single CC.

	7.5
	Adjacent channel selectivity
	TN UE Case 1 ACS is completely reused for ATG UE for single carrier operation. ATG Case 2 ACS is specified based on TN case 2 ACS but scaled the interference power level based on ATG maximum input level.

For inter-band CA, a similar requirement as in 7.5A.3 needs to be defined for ATG UE while each component CC shall meet the ATG UE ACS requirement for single CC.

	7.6
	Blocking characteristic
	In-band blocking requirement and out-of-band blocking requirement are reused from TN UE single carrier requirement for ATG UE

For inter-band CA, the requirements specified in 7.6A.2.3 and 7.6A.3.3 are applicable for ATG UE.

	7.7
	Spurious response
	Spurious response requriement is reused from TN UE single carrier requirements for ATG UE. 

For inter-band CA, the requriement sepcified in 7.7A.3 for inter-band CA with one uplink carrier can be applided for ATG UE. 

	7.8
	Intermodulation characteristics
	Intermodulation requriement is reused from TN UE single carrier requirements for ATG UE. 

For CA, the requriement sepcified in 7.8A.3 for inter-band CA with one uplink carrier can be applided for ATG UE.

	7.9
	Spurious emission
	Spurious emission requirement is reused from TN UE single carrier requirements for ATG UE. 

For CA, the requriement sepcified in 7.9A.3 for inter-band CA with one uplink carrier can be applided for ATG UE. 



Proposal 5: it is proposed to use the requirement as specified in table 2.3 as baseline for further dsicusison.
Summary
This contribution presented our consideration on the open issues for ATG UE supporting inter-band CA. The following proposals are concluded.
Proposal 1: Both following options should be allowed for ATG UE supporting inter-band CA.
· Option 1: Only one antenna type could be used for one CA inter-band combination.
· Option 2: Both antenna types could be used for one CA inter-band combination.
Proposal 2: It is proposed RAN4 to discuss the following solutions for ATG UE supporting CA_n3A-n39A assuming DL only in band n39 by default.
Option 1: PRX has normal n3 DPX and DRX path has n3-n39 filter plus an n39 RF filter.
Option 2: separate DPX or RF filter is considered for each band for both primary path and diversity path.
Proposal 3: It is proposed to study whether there is a possibility to support normal TDD in band n39 with 5MHz guard band.
Proposal 4: It is proposed to consider the BCS in table 2.2-2 for CA_n3-n39.
Proposal 5: it is proposed to use the requirement as specified in table 2.3 as baseline for further discussion.
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