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Introduction
[bookmark: _Hlk118387101]In the last meeting, we further discussed the feasibility aspects and RF requirements impacts for handheld UE supporting CA_n5-n8. It was agreed both 2 antenna and 3 antenna architectures can be studied [1]. Considering frequency restrictions for this band combination, both dedicated filter and full band filter can be used in the study. Several RF parameters for requirements analysis were agreed for feasibility study. Also, MSD due to n5 DL and n8 UL overlapping needs further study for 1UL and 2UL cases. In this contribution, we provide our views on remaining issues for CA_n5-n8.
Discussion
For low band CA_n5-n8, the following agreements were reached in the last meeting [1].
Table 1. Agreements in RAN4#104bis-e for CA_n5-n8
	CA_n5-n8

	Feasibility investigation 
	UE RF Requirements impacts

	Two-Antenna
	Three-Antenna
	

	Issue 2-1: Whether 2 antenna architecture is down selected for the requirements study
Issue 2-2: Which architecture is based for the UE RF requirement if two architectures are allowed?

GTW 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 2-3: RF parameters for requirements analysis
· Proposals
The following parameters are needed for the feasibility study:
· n5 Tx filter attenuation at n8 Rx frequency range
· n5 Rx filter attenuation level at n8 Tx frequency range
· n8 Tx filter attenuation at n5 Rx frequency range
· n8 Rx filter attenuation level at n5 Tx frequency range
· antenna ISO
· RF front end loss
· Agreements
· Companies are encouraged to provide the RF parameters when the feasibility study is conducted.
· The parameters are not limited to above.

Issue 2-6: IMD for 2UL CA_n5-n8
· Proposals
· Option 1: No need to define the IMD MSD requirement for UL CA_n5-n8 considering the frequency ranges restriction of n5 and n8.
· Agreements
· No need to define the IMD MSD requirement for UL CA_n5-n8 considering the frequency ranges restriction of n5 and n8.
· MSD due to n5 DL and n8 UL overlapping is further studied in both 1UL and 2UL cases.
· This does not prevent from agreeing on any solutions given in Issue 2-5.


	Issue 2-4: Whether the filter can be dedicated, based on the restricted frequency range.
· Agreements
Both single band filter and dedicated filter can be used in the study.
	

	Issue 2-5: Possible solutions for CA_n5-n8
· Proposals
· Option 1: n8 Tx restricted RBs
· Option 2: n8 TX power reduction
· [bookmark: _Hlk118557116]Option 3: non-simultaneous Rx/Tx between n5 DL and n8 UL
· Option 4: restrict to n5 UL only for 1UL/2DL NR CA_n5-n8
· Agreements
· All of the solutions can be candidates at current stage. The detail solution for the corresponding RF architecture can be analyzed and discussed in future meetings.
· [bookmark: _Hlk118556686]The above solutions are for full filters of n5/n8.
	



[bookmark: _Hlk118554548]For CA_n5-n8, both two antenna and three antenna architectures can be studied in the SI. For antenna aspect, it was clearly stated in the SI that feasibility of low band wideband antenna needs to be studied. However, there were few contributions on the feasibility or performance of low band wideband antenna in the past two meetings. Currently, a single main antenna can support Tx/Rx for low band, even up to middle band. With designed antenna switch and tuning, UE can resonate at 700, 800, 900MHz with TDMed manner. However, at a given time, antenna can not cover two low bands simultaneously. For low band CA_n5-n8, if two antenna architecture is considered, which means a single main antenna needs to support n5 and n8 simultaneously with proper antenna tuning. The performance of one main antenna covering n5 and n8 at the same time is expected to be compromised compared with one antenna covering one low band. It is suggested to align the performance of low band antenna covering both n5 and n8 considering handheld UE form factor for the feasibility study.
[bookmark: _Hlk118557504]Proposal 1: It is suggested to align the performance of low band antenna covering both n5 and n8 considering handheld UE form factor for the feasibility study.
It was clarified in RAN4#104-e that frequency restrictions are set for CA_n5-n8 by operators. However, we tend to consider more general and further proof way to implement CA_n5-n8. For filter aspect, it was agreed that both single band filter and dedicated filter can be considered for CA_n5-n8. From our perspective, the current filter (single band filter) can be assumed as baseline, which is aligned with the objectives in the SI. If the dedicated filter is used for operators for specific frequency restrictions, there may be different frequency restrictions from different operators, and more different dedicated filter will be introduced for CA_n5-n8. In this way, it brought more difficulty in implementing the same CA band combination. It is not further-proof considering dedicated filter. In general, we tend to use more general design to comply the CA design, with specific requirements considering different frequency restriction requests.
Proposal 2. The current filter (single band filter) is used as baseline for CA_n5-n8.
In the last meeting, several RF parameters are agreed for CA_n5-n8 requirements analysis. From our perspective, the typical values for the RF parameters for CA_n5-n8 are given in Table 2. It is suggested to consider Table 2 for CA_n5-n8 requirements analysis.
[bookmark: _Hlk118557391]Proposal 3: It is suggested to consider Table 2 for CA_n5-n8 requirements analysis.
[bookmark: _Hlk118556343]Table 2. RF parameters for CA_n5-n8 requirements analysis
	[bookmark: _Hlk118556080]RF parameters for requirements analysis
	Value (dB)

		n5 Tx filter attenuation at n8 Rx frequency range
	50

		n5 Rx filter attenuation level at n8 Tx frequency range
	40

		n8 Tx filter attenuation at n5 Rx frequency range
	50

		n8 Rx filter attenuation level at n5 Tx frequency range
	40

		antenna ISO
	10

		RF front end loss
	4


[bookmark: _Hlk118557164]For CA_n5-n8 with full filters of n5/n8, possible solutions for overlapping of n5 DL and n8 UL were discussed, as shown in issue 2-5 in Table 1. From all the possible solutions, we prefer Option 1. For Option 2 (n8 Tx power reduction), the advantage of uplink coverage for low band will be reduced, which is not aligned with the initial intention of this SI. Option 3 (non-simultaneous Rx/Tx between n5 DL and n8 UL) is quite straight forward to avoid the overlapping between n5 DL and n8 UL, however it may not enable 2UL/2DL CA_n5-n8, which is requested in the SI. For Option 4 (restrict to n5 UL only for 1UL/2DL NR CA_n5-n8), it is not aligned with 2UL/2DL CA_n5-n8 requested in the SI. Although, all of these options can be considered in this SI, it is suggested to pick Option 1 as baseline for CA_n5-n8.
[bookmark: _Hlk118557553]Proposal 4: It is suggested to consider Option 1 (n8 Tx restricted RBs) as baseline for CA_n5-n8 with full range filter.
 Conclusion
This contribution further discusses remaining issues for feasibility aspects and RF requirements for handheld UE supporting CA_n5-n8. The following observations and proposals are made:
Proposal 1: It is suggested to align the performance of low band antenna covering both n5 and n8 considering handheld UE form factor for the feasibility study.
Proposal 2. The current filter (single band filter) is used as baseline for CA_n5-n8.
Proposal 3: It is suggested to consider Table 2 for CA_n5-n8 requirements analysis.
Table 2. RF parameters for CA_n5-n8 requirements analysis
	RF parameters for requirements analysis
	Value (dB)

		n5 Tx filter attenuation at n8 Rx frequency range
	50

		n5 Rx filter attenuation level at n8 Tx frequency range
	40

		n8 Tx filter attenuation at n5 Rx frequency range
	50

		n8 Rx filter attenuation level at n5 Tx frequency range
	40

		antenna ISO
	10

		RF front end loss
	4


Proposal 4: It is suggested to consider Option 1 (n8 Tx restricted RBs) as baseline for CA_n5-n8 with full range filter.
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