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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Introduction
A new SI [1] on 700/800/900MHz band combination was approved in RAN#96 meeting. RAN4 is tasked to initiate the study work from this meeting. This contribution will provide our view on RAN4 requirements for 700/800/900MHz band combinations.
2. Discussion
2.1 L-L-L band combination
Based on co-existence study for CA_n8A-n20A-n28A, the following observations are derived:
· No harmonics fall into all bands
· No IMD of UL CA_n8-n28 fall into band n20 reception. 
· IMDs of UL CA_n8-n20 fall into band n28 reception. 
· IMDs of UL CA_n20-n28 fall into band n8 reception. 
If RAN4 agree on the RF architecture specified for FWA UE to be used for smart phone form factor, the RF requirements of Delta T and Delta R can be reused for CA_n8A-n20A-n28A and the MSD for n8 for DC_8-20_n28 due to IMD issue can be considered as a starting point. The MSD for n28 due to IMD issue should be further studied. Some relaxation on MSD for two UL transmission, i.e. additional MSD due to cross band isolation can be expected for smart phone by considering worse filter performance. Based on TR 37.717-21-11, the requirements of Delta T and Delta R targeted for FWA UE are listed below. 
Table 1: ΔTIB,c for FWA UE
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	[bookmark: _Hlk67421571]DC_8-20_n28
	8
	0.6

	
	20
	0.5

	
	n28
	0.5



Table 2: ΔRIB for FWA UE
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_8-20_n28
	8
	0.2

	
	20
	0

	
	n28
	0.1



Additionally, it is noted that the frequency of band n28 is restricted to 703-733MHz for the uplink and to 758-788MHz for the downlink for DC_8-20_n28. The same spectrum restriction on band n28 should be introduced as well for CA_n8A-n20A-n28A.
Proposal 1: If RAN4 agree on the RF architecture specified for FWA UE to be used for smart phone form factor, the RF requirements of Delta T and Delta R can be reused for CA_n8A-n20A-n28A and the MSD for n8 for DC_8-20_n28 due to IMD issue can be considered as a starting point. The MSD for n28 due to IMD issue should be further studied. Some relaxation on MSD for two UL transmission, i.e. additional MSD due to cross band isolation can be expected for smart phone.
[bookmark: OLE_LINK1]Proposal 2: For CA_n8A-n20A-n28A, the frequency of band n28 should be restricted to 703-733MHz for the uplink and to 758-788MHz for the downlink.
2.2 L-L band combination
For CA_n5A-n8A, the spectrum restriction can be considered to avoid spectrum overlap of n8 transmission and n5 reception. For 1UL transmission, no harmonic issue is observed. For 2UL transmission, it is observed that IMD3 fall into band n5 reception even with spectrum restriction. The MSD due to IMD and cross band isolation should be evaluated and some relaxation is expected for smart phone.
For CA_n5A-n28A, one UL configuration was specified in TR 38.717-02-01. It is observed no harmonic issue and the CIM5 of n5 Tx falls into band n28 reception. The Delta T and Delta R for CA_n5A-n28A with one UL configuration captured in TR 38.717-02-01 can be reused for CA_n5A-n28A with two UL transmission since no additional insertion loss is introduced. But the MSD due to cross band isolation should be further evaluated and some relaxation is expected for small phone.
Table 3: ΔTIB,c for 1 UL configuration
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0.5

	
	n28
	0.5



Table 4: ΔRIB,c for 1 UL configuration
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0



Proposal 3: For CA_n5A-n8A with two UL transmission, it is observed that IMD3 fall into band n5 reception even with spectrum restriction. The MSD due to IMD and cross band isolation should be evaluated and some relaxation is expected for small phone.
Proposal 4: For CA_n5A-n28A with two UL transmission, the Delta T and Delta R for CA_n5A-n28A with one UL configuration captured in TR 38.717-02-01 can be reused since no additional insertion loss is introduced. The MSD due to cross band isolation should be further evaluated and some relaxation is expected for smart phone.
3. Conclusion
This contribution mainly presents the analysis on RF requirements for 700/800/900 band combinations. The following observations are provided: 
Proposal 1: If RAN4 agree on the RF architecture specified for FWA UE to be used for smart phone form factor, the RF requirements of Delta T and Delta R can be reused for CA_n8A-n20A-n28A and the MSD for n8 for DC_8-20_n28 due to IMD issue can be considered as a starting point. The MSD for n28 due to IMD issue should be further studied. Some relaxation on MSD for two UL transmission, i.e. additional MSD due to cross band isolation can be expected for smart phone.
Proposal 2: For CA_n8A-n20A-n28A, the frequency of band n28 should be restricted to 703-733MHz for the uplink and to 758-788MHz for the downlink.
Proposal 3: For CA_n5A-n8A with two UL transmission, it is observed that IMD3 fall into band n5 reception even with spectrum restriction. The MSD due to IMD and cross band isolation should be evaluated and some relaxation is expected for small phone.
Proposal 4: For CA_n5A-n28A with two UL transmission, the Delta T and Delta R for CA_n5A-n28A with one UL configuration captured in TR 38.717-02-01 can be reused since no additional insertion loss is introduced. The MSD due to cross band isolation should be further evaluated and some relaxation is expected for smart phone.
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