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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK31]As stated in the specifications (TS 38.133), when dynamic switching between two uplink carriers is conducted, UE is allowed to cause DL interruption of a number of OFDM symbols in NR downlink carrier(s) as indicated by uplinkTxSwitching-DL-Interruption. The DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL switching period located in NR carrier. No DL interruption is allowed in the NR downlink carrier(s) which is not indicated by uplinkTxSwitching-DL-Interruption.
In the current version of specifications (TS 38.101-1), for UL switching specifications, the bands where the DL interruption is applicable are clearly indicated for the 2-band and 3-band inter-band CA combinations. However, for the 4-band CA combinations, there is no indication on whether the DL interruption should be applicable or not for the UL Tx switching feature.
In this contribution, we propose the inclusion of the DL interruption applicability to the 4-band CA combinations in the specifications.
2	Discussions 
2.1	DL Interruptions for UL Tx switching across 3 or 4 bands
The DL interruption requirements for UL Tx switching across 3 bands or 4 bands are specified in clause 8.2.2.2.10D of TS 38.133. Those requirements are applicable for an NR inter-band CA configuration and SUL band configuration with inter-band CA when the capability “BandCombination-UplinkTxSwitch-r18” is present and are only applicable for uplink switching mechanisms specified in clause 6.1.6 of TS 38.214. In the NR inter-band CA configuration and SUL band configuration with inter-band CA, the number of NR uplink bands with different carrier frequencies is three or four. NR UL carrier(s) in each of the three or four uplink bands are capable of one or two transmit antenna connector(s), according to the UE capability
The DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL Tx switching period located in uplink NR band(s) as indicated in RRC signalling. The DL interruption lengths of X for single TAG and two TAGs are defined in Table 8.2.2.2.10D-1 and Table 8.2.2.2.10D-2 as shown below:
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	NR Slot length (ms)
	Uplink Tx switching periodNote1

	
	
	35us
	140us
	210us

	0
	1
	2
	3
	4

	1
	0.5
	3
	6
	7

	2
	0.25
	4
	10
	14

	Note 1: Uplink Tx switching period depends on UE capability [TBD].
Note 2: RTD=3us is assumed to derive the DL interruption length.



							         Table 2.1.1: DL interruption length for single-TAG
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	NR Slot length (ms)
	Uplink Tx switching periodNote1

	
	
	35us
	140us
	210us

	0
	1
	2
	3
	4

	1
	0.5
	3
	6
	[8

	2
	0.25
	4
	10
	14

	Note 1: Uplink Tx switching period depends on UE capability [TBD].
Note 2: RTD=9us is assumed to derive the DL interruption length.



							Table 2.1.1: DL interruption length for dual-TAG
DL interruption requirements for Rel-18 Tx switching across 3 or 4 bands applicable to all scenarios including:
· Inter-band UL-CA without SUL band
· Inter-band UL CA for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}:
No DL interruption is allowed for some inter-band UL CA configurations and SUL band configurations with inter-band CA as specified in TS 38.101-1: The following duplex mode combinations (carrier 1 + carrier 2) do not require DL reception interruption [1]:
· SUL+TDD
· TDD+TDD CA with the same UL-DL pattern
· TDD+TDD EN-DC with the same UL-DL pattern
In the current version of the specifications (TS 38.101-1), for the 2-band CA combinations, there is a column in Table 5.2A.2.1-1 that indicates the applicability of DL interruption: For example, DL interruption is allowed for the CA_n1-n7 CA combinations while no DL interruption is allowed for the CA_n1-n77 combination.
Similarly, Table 5.2A.2.2-1 contains a column that indicates the applicability of DL interruption for the 3-band CA combinations: As an example, DL interruption is allowed for any pair configured for UL Tx switching within the CA_n1-n3-n5 CA combination, while for CA_n1-n3-n78, there is no DL interruption for CA_n1-n78 and CA_n3-n78.
Observation 1: In the current Release 18 specifications, DL interruption applicability for UL Tx switching across 2 bands and 3 bands is clearly defined for every band NR CA band combination.
However, in Table 5.2A.2.3-1 where the band configurations for 4-band CA combinations are defined, there is no DL applicability defined for all the combinations. There is no indication on whether DL interruption should or shouldn’t be allowed for none of the UL Tx band combo that could be configured for UL TX switching.
 Observation 2: There is no DL interruption applicability for UL Tx switching across 4 bands in the current specifications.  
In Table 5.2A.2.3-1, there are band combinations within which DL interruption should not be allowed for a band pair configured for UL Tx switching. The table below lists a couple of examples of 4-band CA combos where the DL combination should not be allowed for band certain pairs of band NR bands configured for UL Tx switching. For example, since DL interruption is not allowed for CA_n1-n78 and CA_n3-n78 for the 3-band CA combo CA_n1-n3-n78 (see Table 5.2A.2.2-1), DL interruptions should also mot be allowed for those combos within the 4-band CA_n1-n3-n28-n78 combinations.
	NR CA band combination
	NR Bands
	DL interruption allowed

	CA_n1-n3-n28-n78
	n1, n3, n28, n78
	No for CA_n1-n78, CA_n3-n78

	CA_n3-n41-n77-n79
	N3, n41, n77, n79
	No for CA_n3-n41


Table 2.1.3: Examples of 4-band CA combinations with DL interruption not allowed
Based on the observations above, we propose adding DL interruption applicability to the Table 5.2A.2.3-1 for the 4-band CA combinations.
Proposal: We propose adding DL interruption applicability to the Table 5.2A.2.3-1 for the 4-band CA combinations.
3	Conclusions
Observation 1: In the current Release 18 specifications, DL interruption applicability for UL Tx switching across 2 bands and 3 bands is clearly defined for every band NR CA band combination.
Observation 2: There is no DL interruption applicability for UL Tx switching across 4 bands in the current specifications.
Proposal: We propose adding DL interruption applicability to the Table 5.2A.2.3-1 for the 4-band CA combinations.
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