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1	Introduction 

For FR2 inter-band CA, due to the anticipated severe MSD under simultaneous Rx/Tx operation caused by substantially low front-end cross-band isolation, it has been proposed that the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers [1-2]. The consent was reached in RAN4 #101-e meeting with two draft CRs endorsed for CA_n260-n261 [3-4] which however were not implemented in the latest FR2 technical specifications [5]. In last RAN4 meeting, the draft CRs for CA_n260-n261 were resubmitted [6-7] in conjunction with a separate draft CR to apply the same non-simultaneous Rx/Tx footnote for CA_n257-n259 and CA_n258-n260 [8]. Though the resubmitted draft CRs for CA_n260-n261 were endorsed, the draft CR for CA_n257-n259 and CA_n258-n260 was postponed for the reason that one company would like to see the technical analysis and justification on why simultaneous Rx/Tx cannot be supported.              

In our view, the RF characteristics among CA_n260-n261, CA_n257-n259 and CA_n258-n260 are quite similar where the minimum frequency separation between the two bands are 8.65GHz, 10GHz, and 9.5GHz respectively which should not result in much difference in cross-band isolation. The draft CR for CA_n257-n259 and CA_n258-n260 should have been endorsed to maintain the consistency in requirements. Nevertheless, in this contribution, we provide the MSD analysis for inter-band CA between 28GHz and 39GHz band groups to support the proposal that the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers for all three specified inter-band CA combinations.
                   
2 Discussion

The MSD analysis for inter-band CA between 28GHz and 39GHz band groups was based on the RF parameters as summarized in table 2-1, which were characterized either by measurements or simulations.

	Parameter
	Value
	Unit
	Comment

	Rx NF
	12
	dB
	w/o blocker

	PA output noise floor
	-125
	dBm/Hz
	at Rx band

	28GHz <-> 39GHz ANT isolation
	5
	dB
	Lumped

	Normalized PA output power
	13
	dBm
	at PCMAX

	LO phase noise at Tx blocker offset
	-142
	dBc/Hz
	 



Table 2-1 RF parameters for 28GHz+39GHz inter-band CA MSD analysis 

Table 2-2 presents the link analysis for MSD calculation.

	PA output noise in Rx band
	-130
	dBm/Hz

	Tx blocker level at Rx LNA input
	8
	dBm

	Rx LO reciprocal mixing noise
	-134
	dBm/Hz

	Total Tx induced noise
	-128.5
	dBm/Hz

	Thermal noise (kT)
	-174
	dBm/Hz

	Rx noise floor
	-162
	dBm/Hz

	MSD
	34.5
	dB

	Note: Blocker induced NF degradation was not accounted.



Table 2-2 Link analysis for MSD calculation

Notice that with 8dBm Tx blocker at the receiver LNA input, the receiver noise figure (NF) can be substantially degraded. However, even without taking into account the Tx blocker induced NF degradation, the Tx output noise floor in Rx band and Rx LO reciprocal mixing noise alone could already contribute up to 34.5dB MSD.

Observation 1: For 28GHz+39GHz inter-band CA, the Tx output noise floor in Rx band and Rx LO reciprocal mixing alone could already contribute up to 34.5dB MSD. 

As the Tx output noise floor and Rx LO reciprocal mixing noise would only decrease dB by dB with Tx output power, it would require more than 30dB aggressor output power reduction to avoid MSD. However, based on the FR2 field data as we presented in [9] where it was observed that more than 80% of UE output power was within top 10dB range from PCMAX for 28GHz band and more than 90% of UE output power was within top 10dB range from PCMAX for 39GHz band. As a result, the chance for FR2 inter-band CA to stay away from MSD impact under simultaneous Rx/Tx operation in typical field operating condition would be rather slim.

Observation 2: The chance for FR2 inter-band CA to stay away from MSD impact under simultaneous Rx/Tx operation in typical field operating condition is rather slim. 

Based on the above analysis and observations, we think the proposal to clarify that the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers for all three specified inter-band CA combinations is well justified.

Proposal: To endorse draft CR R4-2201343 postponed from last RAN4 meeting for the clarification that the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers for CA_n257-n259 and CA_n258-n260 as shown below.
      
Table 5.2A.2-1: Inter-band CA operating bands in FR2
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n257-n2591
	n257, n259

	CA_n258-n2601
	n258, n260

	CA_n260-n2611
	n260, n261

	NOTE 1:	The minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers in the current version of this specification.



3	Conclusion

In this contribution, we provide the MSD analysis for inter-band CA between 28GHz and 39GHz band groups to support the proposal that the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers for all three specified inter-band CA combinations.

Observation 1: For 28GHz+39GHz inter-band CA, the Tx output noise floor in Rx band and Rx LO reciprocal mixing alone could already contribute 33.5dB MSD.

Observation 2: The chance for FR2 inter-band CA to stay away from MSD impact under simultaneous Rx/Tx operation in typical field operating condition is rather slim.
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Table 5.2A.2-1: Inter-band CA operating bands in FR2
	NR CA Band
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	n257, n259
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	NOTE 1:	The minimum requirements apply only when there is non-simultaneous Rx/Tx operation between inter-band NR carriers in the current version of this specification.
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