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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. The details are shown as below. This contribution aims to provide some initial considerations for this objective.
	1. Enhancements of 3Tx for band combinations with two bands
· Two bands with inter-band UL CA or EN-DC are considered with below limitations:

· In each band only 1CC included. The Tx capability considered is 1Tx in one band, and 2Tx in the other band
· The following power capabilities will be considered
·   CA power class or EN-DC power class is PC2

· PC3 FDD band 1Tx + PC2 TDD band 2Tx (UL MIMO and TxD)

· PC3 FDD band 1Tx + PC3 TDD band 2Tx (UL MIMO)

· PC3 TDD band 1Tx + PC2 TDD band 2Tx (UL MIMO)

·   CA power class or EN-DC power class is PC1.5

· PC3 FDD band 1Tx + PC1.5 TDD band 2Tx (UL MIMO and TxD)

· Targeting UE type:

· Specify UE RF requirements for FWA. 

· Study the applicable requirements for handheld UE but no normative work in Rel-18

· Specify requirements for 3Tx, e.g. clarify the applicable requirements for the band which support UL MIMO in inter-band UL CA or inter-band EN-DC 
· Note 1: Increase UE power high limit feature is not included

· Frequency band combinations considered in this WI is in table 4.1-2 with the contact information inside..


2 Discussion
3Tx has been discussed in RAN4 under Rel-18 coverage enhancement WI before the WID is approved. Some companies think current spec doesn’t preclude UE with 3Tx under two bands condition, as they think current inter-band UL CA requirements are applicable to UE with 1Tx+2Tx inter-band UL CA. while some other companies think 3Tx hasn’t been discussed and not supported by the spec. In other words, there is no clear understanding in RAN4. 
In our view, although it can be expected the Tx requirements are basically per-band based for 3Tx with 2 bands which is the same as inter-band CA case, it doesn’t mean current Tx requirements for inter-band CA could cover this 3Tx case. The reason is that we have separate sections (with independent suffix ) for UL MIMO, TxD and single Tx, but current requirement definition for inter-band CA just reference to the section that indicating single Tx requirement for each band. In spite of most of requirement between UL MIMO/TxD and single Tx is virtually no different, the clarification is needed from the perspective of integrity and readability of the spec. Moreover when PC2 or PC1.5 in one band with UL MIMO or TxD, there indeed have different MPR requirement compared with single Tx based on current spec of 38.101 as we have different MPR table defined in the section 6.2D.2  and 6.2G.2 compared with 6.2.2 for PC2 and PC1.5 case. Therefore current requirement as shown in the following table for inter-band CA could not directly applied to 3Tx with 2 bands case.
	6.2A.2.3
UE maximum output power reduction for Inter-band CA
	For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the requirements in subclause 6.2.2 apply.

	6.2A.3.1.3 UE additional maximum output power reduction for Inter-band CA
	Unless otherwise stated, for inter-band carrier aggregation with one uplink carrier assigned to one NR band, the requirements in subclause 6.2.3 apply.

	6.2A.4.1.3 Configured transmitted power for Inter-band CA
	For uplink inter-band carrier aggregation, MPRc and A-MPRc apply per serving cell c and are specified in clause 6.2.2 and clause 6.2.3, respectively. P-MPR c accounts for power management for serving cell c. 


Observation 1: although it can be expected the Tx requirements are basically per-band based for 3Tx with 2 bands which is the same as inter-band CA case, it doesn’t mean current Tx requirements for inter-band CA could directly cover this 3Tx with 2 bands case.
Observation 2: separate sections (with independent suffix ) for UL MIMO, TxD and single Tx are defined in current spec, but the requirement definition for inter-band CA just reference to the section that indicating single Tx requirement for each band.

Observation 3: when PC2 or PC1.5 in one band with UL MIMO or TxD, there have different MPR requirement compared with single Tx based on current spec.
From UE implementation point of view, we think it is not controversial that the Tx RF architecture assumption for handheld UE is 2 concurrent Tx chains at least until Release R17. Although for some kind of band combinations, typically UE has 3 independent PAs (one low PA and two mid/high PAs) implemented in the RFFE, only two power supplies are enough due to only two PA are active simultaneously for some UE implementation. If 3Tx is supported, it will require some enhancement such as adding an additional power supply. From this point of view, 3Tx should be a new feature.
Observation 4: From UE implementation point of view, 3Tx should be a new feature.
Proposal: introduce a new clause suffix in TS38.101-1/3 to define RF requirement for 3Tx with 2 bands.
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.
Observation 1: although it can be expected the Tx requirements are basically per-band based for 3Tx with 2 bands which is the same as inter-band CA case, it doesn’t mean current Tx requirements for inter-band CA could directly cover this 3Tx with 2 bands case.
Observation 2: separate sections (with independent suffix ) for UL MIMO, TxD and single Tx are defined in current spec, but the requirement definition for inter-band CA just reference to the section that indicating single Tx requirement for each band.

Observation 3: when PC2 or PC1.5 in one band with UL MIMO or TxD, there have different MPR requirement compared with single Tx based on current spec.
Observation 4: From UE implementation point of view, 3Tx should be a new feature.
Proposal: introduce a new clause suffix in TS38.101-1/3 to define RF requirement for 3Tx with 2 bands.
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