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1. Introduction
Tx switching has been introduced into NR since Rel-16. In existing specs, it was agreed that for the case that  receiving paths are not impacted, DL interruption would not be allowed. As the requirement on supporting mandatory simultaneous Rx/Tx for more and more combos, the requirement on “No DL interruption” may need to be re-visited.
2. Discussion
In previous release it has been discussed when there’s impact on the DL receiving bands, DL interruption may be needed and shall be allowed. With fast grow up on the number of band combos supporting simultaneous Rx/Tx capability, it is worthy to re-visit the consideration on DL interruption. The need for DL interruption happens when the switching Tx band pair has impact on the downlink receiving signal. Taking CA_n1-n77 for example, when Tx is configured from n77 UL-MIMO to n1 UL, there would be X (X=23.9dB on n77 DL due to n1 UL harmonic in this case)  dB MSD on the Rx path after Tx switching, the SNR would be degraded dB by dB relationship as illustrated then the DL interruption would be required.
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Figure 1. DL SNR degradation due to MSD mechanisms
Observation 1: DL interruption would be required when there’s MSD happen on DL receiving chain after Tx switching regardless the duplex mode of the band combos
For FDD+TDD band combos, when there’s MSD on DL receiving band, DL interruption would be required. For TDD+TDD band combos, if it is scheduled with the same UL-DL pattern, there’s no need for DL interruption. However, for a band combo that requires mandatory simultaneous Rx/Tx capability, DL interruption shall be allowed when there’s MSD happens on configured receiving bands since “same UL-DL pattern” does not hold. As for TDD+SUL, the same UL-DL pattern is not applicable when UL is switched to SUL band which means that for the TDD+SUL combo supporting mandatory simultaneous Rx/Tx, DL interruption shall also be allowed when there’s MSD happens on DL receiving channel.
Proposal 1: For TDD+SUL combos, if the combo requires mandatory simultaneous Rx/Tx capability, DL interruption is allowed during switching period of NUL switched to SUL when there’s MSD on DL path due to scheduled UL configuration.
Proposal 2: For TDD+TDD combos, if the combo requires mandatory simultaneous Rx/Tx capability, DL interruption is allowed when there’s MSD on DL path due to scheduled UL configuration.
Proposal 3: For FDD+TDD combos, DL interruption would be required when there’s MSD on DL receiving channel as the mechanism illustrated in Figure 1.
Considering the DL interruption is only needed when the UL/DL are configured on certain ARFCN and CBW configuration that has MSD and to minimize the impact on existing specs, we suggest adding an exception note to allow DL interruption on certain configuration.
Proposal 4: For the band combos that requires no DL interruption, improve note 8 with adding a sentence to allow exception for the UL/DL are configured on certain ARFCN and CBW configuration that has MSD
Table 5.2A.2.1-1: Inter-band CA operating bands involving FR1 (two bands) (Rel-16)
	NR CA Band
	NR Band
(Table 5.2-1)
	DL interruption allowed (Note 8)

	CA_n1-n771
	n1, n77
	No

	CA_n1-n781
	n1, n78
	No

	CA_n1-n791
	n1, n79
	No

	CA_n3-n411
	n3, n41
	No

	CA_n3-n771
	n3, n77
	No

	CA_n3-n781
	n3, n78
	No

	CA_n3-n791
	n3, n79
	No

	CA_n5-n781
	n5, n78
	No

	CA_n5-n791
	n5, n79
	No

	CA_n8-n411
	n8, n41
	No

	CA n8-n781
	n8, n78
	No

	CA_n8-n791
	n8, n79
	No

	CA_n28-n771
	n28, n77
	No

	CA_n28-n781
	n28, n78
	No

	CA_n39-n41
	n39, n41
	No

	CA_n39-n791
	n39, n79
	No

	CA_n40-n791,4
	n40, n79
	No

	CA_n41-n791,3
	n41, n79
	No

	NOTE 1:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.
NOTE 2:	The frequency range in band n28 is restricted for this band combination to 703-733 MHz for the UL and 758-788 MHz for the DL.
NOTE 3:	The frequency range below 2506 MHz for Band n41 is not used in this combination.
NOTE 4:	Applicable for frequency range above 4800 MHz for Band n79 in this combination.
(Omitted)
NOTE 8:	Applicable when dynamic switching between two uplink carriers is conducted. The DL interruption requirement is specified in clause 8.2.2.2.10 of 38.133 [13]. The DL interruption requirement is allowed for UL/DL configuration that has MSD on DL receiving channel.




Table 5.2C-1: Operating band combination for SUL in FR1
	NR Band combination for SUL
	NR Band
(Table 5.2-1)

	SUL_n41-n802
	n41, n80

	SUL_n41-n812
	n41, n81

	SUL_n41-n952
	n41, n95

	SUL_n77-n802
	n77, n80

	SUL_n77-n842
	n77, n84

	SUL_n78-n802
	n78, n80

	SUL_n78-n812
	n78, n81

	SUL_n78-n822
	n78, n82

	SUL_n78-n832
	n78, n83

	SUL_n78-n842
	n78, n84

	SUL_n78-n862
	n78, n86

	SUL_n79-n802
	n79, n80

	SUL_n79-n812
	n79, n81

	SUL_n79-n842
	n79, n84

	SUL_n79-n952
	n79, n95

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier is 0 us.
NOTE 2:	For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory.
NOTE 3:	For UE supporting SUL band combination, UL MIMO is not configured on SUL carrier
NOTE X:  The DL interruption requirement is allowed for UL/DL configuration that has MSD on DL receiving channel.



Table 5.2C-2: Operating SUL band combination with intra-band non-contiguous CA in FR1
	NR Band combination for SUL
	NR Band
(Table 5.2-1)

	SUL_n78(*)-n862
	n78, n86

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier is 0 us.
NOTE 2:	For UE supporting SUL band combination simultaneous Rx/Tx capability is mandatory.
NOTE 3:	For UE supporting SUL band combination, UL MIMO is not configured on SUL carrier.
NOTE 4:	The notation CA_nX(*) in this table indicates intra-band non-contiguous CA for band nX. The configurations for each band are in table 5.5C-2.
NOTE X:  The DL interruption requirement is allowed for UL/DL configuration that has MSD on DL receiving channel.



3. Conclusion
Observation 1: DL interruption would be required when there’s MSD happen on DL receiving chain after Tx switching regardless the duplex mode of the band combos
Proposal 1: For TDD+SUL combos, if the combo requires mandatory simultaneous Rx/Tx capability, DL interruption is allowed during switching period of NUL switched to SUL when there’s MSD on DL path due to scheduled UL configuration.
Proposal 2: For TDD+TDD combos, if the combo requires mandatory simultaneous Rx/Tx capability, DL interruption is allowed when there’s MSD on DL path due to scheduled UL configuration.
Proposal 3: For FDD+TDD combos, DL interruption would be required when there’s MSD on DL receiving channel as the mechanism illustrated in Figure 1.
Proposal 4: For the band combos that requires no DL interruption, improve note 8 with adding a sentence to allow exception for the UL/DL are configured on certain ARFCN and CBW configuration that has MSD in band configuration tables listed in this contribution (Table 5.2A.2.1-1, Table 5.2C-1 and Table 5.2C-2)
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