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1. Introduction

During last RAN meeting, a work item for simultaneous Rx/Tx band combinations for CA, SUL, MR-DC and NR-DC had been approved [1]. As mentioned in the work item description, the general principle will be studied firstly. In this contribution, we provide our view on this general principle for further discussion in RAN4.
	1. Define clear principles for FDD-TDD or TDD-TDD band combinations for which can support or not support simultaneous Rx/Tx for FR1, FR2 and FR1+FR2.

a. The principles should be studied firstly before detailed analysis carried out for specific band combinations


2. Discussion
The general principle on determining simultaneous Rx/Tx support for FDD-TDD or TDD-TDD EN-DC and NR CA band combinations had been discussed around three years ago. Here we list some criteria which are from the approved WF in RAN4#86-bis [2].
	Simultaneous RxTx can be mandatory by following some general criteria as listed below:

- For TDD-FDD combinations, the capability shall be mandatory if low-band (below 1GHz) is aggregated with high (i.e. 2.69GHz and above) and mid-band (1GHz to 2.69GHz) TDD cells
- The capability shall be FFS if mid-band (1GHz to 2.69GHz) FDD is aggregated with high (i.e. 2.69GHz and above) TDD cells.

- For TDD-FDD combinations in high FDD bands, the capability is FFS. 

- For TDD-TDD combinations between mid-band and high band, the capability is FFS. 

- For TDD-TDD combinations in high bands, the capability is FFS. 


Since more combinations were checked and became mandatory simultaneous Rx/Tx support afterwards, we think the general criteria can be further updated based on the latest result. Here we list the mid-band (1GHz to 2.69GHz) FDD aggregated with high (i.e. 2.69GHz and above) TDD band combinations with mandatory simultaneous Rx/Tx support in TS 38.101-3 (V17.0.0) and TS 38.101-1 (V17.0.0) in Table 1 and Table 2 respectively.
Table 1: mid-band (1GHz to 2.69GHz) FDD aggregated with high (i.e. 2.69GHz and above) TDD band combinations with mandatory simultaneous Rx/Tx support in TS 38.101-3 (V17.0.0)
	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	Single UL allowed
	DL interruption allowed

(Note 14)

	DC_1A_n77A7
DC_1A_n77C7
	DC_1A_n77A
	DC_1_n77
	No

	DC_1A_n78A7
DC_1A_n78C7
	DC_1A_n78A
	No
	No

	DC_1A_n78(2A)7
	DC_1A_n78A
	No
	No

	DC_1A_n79A7
DC_1A_n79C7
	DC_1A_n79A
	No
	No

	DC_3A_n77A7
DC_3A_n77C7
DC_3C_n77A7
	DC_3A_n77A
DC_3C_n77A
	No
	

	DC_3A_n77(2A)7
DC_3C_n77(2A)7
	DC_3A_n77A
DC_3C_n77A
	DC_3_n77
	No

	DC_3A_n78A7
DC_3A_n78C7

DC_3C_n78A7
	DC_3A_n78A
DC_3C_n78A
	DC_3_n77
	No

	DC_3A_n77A7
DC_3A_n77C7
DC_3C_n77A7
	DC_3A_n77A
DC_3C_n77A
	DC_3_n78
	No

	DC_3A_n78(2A)7
DC_3C_n78(2A)7
	DC_3A_n78A
	DC_3_n78
	No

	DC_3A_n79A7
DC_3A_n79C7

DC_3C_n79A7
	DC_3A_n79A

DC_3C_n79A
	No
	No

	DC_7A-7A_n78A7
DC_7A-7A_n78C7
	DC_7A_n78A
	No
	

	DC_7A-7A_n78(2A)7
	DC_7A_n78A
	No
	

	DC_7A_n78A7
DC_7C_n78A7
DC_7A_n78C7
	DC_7A_n78A

DC_7C_n78A
	No
	

	DC_7A_n78(2A)7
DC_7C_n78(2A)7
	DC_7A_n78A
DC_7C_n78A
	No
	

	DC_11A_n77A7
	DC_11A_n77A
	No
	No

	DC_11A_n77(2A)7
	DC_11A_n77A
	No
	No

	DC_11A_n78A7
	DC_11A_n78A
	No
	No

	DC_11A_n79A7
	DC_11A_n79A
	No
	

	DC_21A_n77A7
DC_21A_n77C7
	DC_21A_n77A
	No
	

	DC_21A_n78A7
DC_21A_n78C7
	DC_21A_n78A
	No
	No

	DC_21A_n79A7
DC_21A_n79C7
	DC_21A_n79A
	No
	No

	NOTE 7:
Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx capability.


Table 2: mid-band (1GHz to 2.69GHz) FDD aggregated with high (i.e. 2.69GHz and above) TDD band combinations with mandatory simultaneous Rx/Tx support in TS 38.101-1 (V17.0.0)
	NR CA Band
	NR Band

(Table 5.2-1)
	DL interruption allowed (Note 8)

	CA_n3-n771
	n3, n77
	No

	CA_n3-n781
	n3, n78
	No

	CA_n3-n791
	n3, n79
	No

	NOTE 1:
Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.


Based on Table 1 and Table 2, it can be found that the simultaneous Rx/Tx is also mandatory supported when FDD band 1, band 3/n3 and band 7 aggregating with band n77, n78 and n79. To reduce the case-by-case checking workload, we would like to propose to update the general criteria for the TDD-FDD combinations.
Proposal 1: Simultaneous RxTx shall be mandatory for TDD-FDD combinations by following the updated general criteria as listed below:
- The capability shall be mandatory if low-band (below 1GHz) is aggregated with high (i.e. 2.69GHz and above) and mid-band (1GHz to 2.69GHz) TDD cells.
- The capability shall also be mandatory if mid-band (1GHz to 2.69GHz) FDD is aggregated with frequency above 3.3GHz high band TDD cells.
- The capability shall also be mandatory if FR1 FDD band is aggregated with FR2 TDD bands

Second, the note of simultaneous Rx/Tx mandatory support is also placed in the higher order combinations. We would like to propose a general rule that if all of the two bands fallback combinations are mandatory simultaneous RxTx support, the higher order combinations (including 3 bands and above) shall also be mandatory simultaneous RxTx support. This will also be helpful to reduce the workload of the case-by-case studies.
Proposal 2: For the higher order combinations (including 3 bands and above), the capability shall be mandatory if all of the two bands fallback combinations are mandatory simultaneous RxTx support.
Third, currently the support of simultaneous Rx/Tx capability is indicated by adding a note to each configuration, which is not easy to maintain. And currently there are lots of combinations satisfying the above general criteria but the corresponding note is missing. We think it will be beneficial to consider a general text in the specification, so that there is no need to discuss and update the note for the combinations that are within the general criteria. The workload can be further reduced with this approach.
Proposal 3: Consider specify the text for the general criteria in the specification so that the combinations that satisfy the general criteria will be mandatory simultaneous RxTx support.
3. Conclusion
In this contribution, we provide our view on the general principle for simultaneous Rx/Tx band combinations for CA, SUL, MR-DC and NR-DC, few proposals are provided below.
Proposal 1: Simultaneous RxTx shall be mandatory for TDD-FDD combinations by following the updated general criteria as listed below:
- The capability shall be mandatory if low-band (below 1GHz) is aggregated with high (i.e. 2.69GHz and above) and mid-band (1GHz to 2.69GHz) TDD cells.
- The capability shall also be mandatory if mid-band (1GHz to 2.69GHz) FDD is aggregated with frequency above 3.3GHz high band TDD cells.
- The capability shall also be mandatory if FR1 FDD band is aggregated with FR2 TDD bands.
Proposal 2: For the higher order combinations (including 3 bands and above), the capability shall be mandatory if all of the two bands fallback combinations are mandatory simultaneous RxTx support.
Proposal 3: Consider specify the text for the general criteria in the specification so that the combinations that satisfy the general criteria will be mandatory simultaneous RxTx support.
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