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1 Introduction

In RAN#98e meeting, a new R18 WID on Low NR band 4Rx for handheld UE and 3Tx for inter-band UL CA and EN-DC was approved [1]. Where one of objective is to introduce 3Tx requirements for band combinations with two bands. In the last RAN4 work group meeting, there are some initial discussions for this objective and a WF [1] was approved. In this contribution, we continue to provide our views on the remaining issues.
2 Discussion
Impact on Specification structure

From the discussion in the last meeting, a common understanding is that, although it can be expected the Tx requirements are basically per-band based for 3Tx with 2 bands which is the same as tradition 2 bands inter-band CA case, it doesn’t mean current Tx requirements for 2 bands inter-band CA could directly cover this 3Tx with 2 bands case. Hence, it is proposed additional explicitly Tx requirements specifically for 3Tx should be introduced from the perspective of integrity and readability of the spec. In the last meeting, contribution [2] [3] proposed to introduce new sub-clause for 3Tx, specifically contribution [3] proposed to introduce new sub-clause for 3Tx with clause suffix H for 38.101-1 as shown in below. From our perspective, it is reasonable for Ts 38.101-1.
Table 1, the proposed new clauses to enable simultaneous 3Tx for inter-band UL CA in contribution [3]
	6.2H.2
	Transmitter power for inter-band UL CA with UL MIMO 

	
	6.2H.2.1 Maximum output power; 6.2H.2.2 MPR

6.2H.2.3 A-MPR; 6.2H.2.4 Configured transmitted power

	6.3H.2
	Output power dynamics for inter-band UL CA with UL MIMO 

	
	6.3H.2.1 Minimum output power; 6.3H.2.2 Transmit OFF power

6.3H.2.3 Transmit ON/OFF time mask; 6.3H.2.4 power control

	6.4H.2
	Transmit signal quality for inter-band UL CA with UL MIMO 

	
	6.4H.2.1 Frequency error; 6.4H.2.2 Transmit modulation quality

6.4H.2.3 Time alignment error; 6.4H.2.4 Coherent UL MIMO requirement

	6.5H.2
	Output RF spectrum emissions for inter-band UL CA with UL MIMO 

	
	6.5H.2.1 Occupied bandwidth; 6.5H.2.2 Out of band emission

6.5H.2.3 Spurious emission; 6.5H.2.4 Transmit intermodulation


Regarding how to specify 3Tx requirements with inter-band ENDC+UL MIMO in Ts 38.101-3, as there is no clause suffix ENDC+UL MIMO, it is proposed to introduce a new suffix or reuse the unused suffix D like the following table 2 and table 3. From our perspective, as there is no contents under suffix D in current spec, and it can be expected UL MIMO could not be used in Ts 38.101-3 in the future, reusing the void clause suffix D to enable simultaneous 3Tx for inter-band UL CA is preferred.
Table 2, proposed to reuse suffix D to enable simultaneous 3Tx for inter-band UL CA
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA) between FR1 and FR2

	B
	Dual-Connectivity (DC) with and without SUL including UL sharing from UE perspective, inter-band NR DC between FR1 and FR2

	D
	Dual-Connectivity (DC) with UL MIMO

	E
	V2X

	F
	Shared spectrum channel access


Table 3, the proposed new clauses to enable simultaneous 3Tx for DC with UL MIMO
	6.2D
	Transmitter power for DC with UL MIMO

	
	6.2D.1 Maximum output power; 6.2D.2 MPR

6.2D.3 A-MPR; 6.2D.4 Configured transmitted power

	6.3D
	Output power dynamics for DC with UL MIMO 

	
	6.3D.1 Minimum output power; 6.3D.2 Transmit OFF power

6.3D.3 Transmit ON/OFF time mask; 6.3D.4 power control

	6.4D
	Transmit signal quality for DC with UL MIMO 

	
	6.4D.1 Frequency error; 6.4D.2 Transmit modulation quality

6.4D.3 Time alignment error; 6.4D.4 Coherent UL MIMO requirement

	6.5D
	Output RF spectrum emissions for DC with UL MIMO 

	
	6.5D.1 Occupied bandwidth; 6.5D.2 Out of band emission

6.5D.3 Spurious emission; 6.5D.4 Transmit intermodulation


Proposal 1: for Ts 38.101-1, introduce new sub-clause for 3Tx with clause suffix H.
Proposal 2: for Ts 38.101-3, reuse the void clause suffix D to enable simultaneous 3Tx for inter-band UL CA.
Delta Tib/Rib. And the new clauses shown in table 3 is proposed to be added into 38.101-3.
In the last meeting, there are some discussions on 3Tx RF architecture and the impact on delta Tib/Rib requirement. For all we know, for 2Tx, both individual antenna architecture and common antenna architecture are considered, but considering the additional IL due to diplexer or triplexer is needed for common antenna architecture, delta Tib/Rib is introduced. For 3Tx, we think the common antenna architecture from two different bands still needs to be considered, it is therefore delta Tib/Rib requirement should be also needed.
Proposal 3: reuse the existing Delta Tib/Rib requirements for simultaneous 3Tx. 
3 Conclusion

In this paper, we give some initial considerations for the introduction of 3Tx with 2 band for inter-band CA and EN-DC. Based on the considerations, we give the following proposal and observations.
Proposal 1: for Ts 38.101-1, introduce new sub-clause for 3Tx with clause suffix H.
Proposal 2: for Ts 38.101-3, reuse the void clause suffix D to enable simultaneous 3Tx for inter-band UL CA.
Proposal 3: reuse the existing Delta Tib/Rib requirements for simultaneous 3Tx. 
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