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1. Introduction
3Tx was introduced in Rel-18 with limited scope especially in UE types and power configurations of each band. In Rel-19, according to WID [1] one of the enhancements for 3Tx is to remove these restrictions and make this feature be applicable to any UE types and any power combinations. This paper will discuss these aspects.
2. Discussion
2.1 UE type
In current spec, the UE type for 3Tx is restricted to FWA form factor in Rel-18. Then in Rel-19 this restriction can be removed, and changes can be found in below table 1.

Table 1 UE type restriction for 3Tx
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Unless stated otherwise, the  suffixes shown in Table 4.3-1 are used for indicating at 2nd level clause. For shared spectrum channel access, suffices A, B, and D are used for indicating at 3rd level clause.
Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	E
	V2X

	F
	Shared spectrum channel access

	G
	Tx Diversity (TxD)

	H
	Carrier Aggregation(CA) with UL MIMO

	I
	RedCap

	J
	ATG

	K
	Aerial UE (UAV)

	L
	Carrier Aggregation (CA) with Tx Diversity


A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional clause (suffixes A to L) in clauses 5, 6 and 7. Where there is a difference in requirement between the general requirements and the additional clause requirements (suffixes A to L) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional clause.
…
For a terminal that supports inter-band Carrier Aggregation (CA) with UL MIMO or Tx diversity operation, the requirements are targeted for FWA form factor in current version of specification.



Proposal 1:   	Remove the UE type limitation for 3Tx (inter-band CA with UL MIMO or Tx Diversity).
2.2 Power configuration
In release 18, the power configurations that applicable to 3Tx was restricted to cases in below table. It can be seen that both power and MIMO are restricted in each band. 

Table 2 Power configuration restriction for 3Tx
	·   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)



Correspondingly, the requirements and band combinations for 3Tx introduced to the spec were with several limitation NOTEs. These NOTEs from 38.101-1 can be seen as below figure 1 and 2 and similar NOTEs also exist in 38.101-3.

[image: ]
Figure 1 Restriction NOTEs for 3Tx with UL MIMO
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Figure 2 Restriction NOTEs for 3Tx with TxD

In Rel-19, there is chance to remove these restrictions and allow any power configurations as what other band combination power classes have done. 

Observation 1:   Current spec restrict 3Tx to some specific power and MIMO configurations, which should be removed in Rel-19 to fully enable 3Tx power capabilities.

One issue needs to be further considered is the MSD impacts with extension of the scope for these new power configurations. In theory, the MSDs were introduced only for the power and MIMO configuration in figure 1 and 2 up to now. And if extend 3Tx to other power and MIMO configurations even for the same band combination, the MSD might be different. This may need new MSD. 

Some general principles are needed actually on how the MSDs will be defined for example whether only one set MSD for a band combination or different sets are needed when UL MIMO is on the other band. This kind of general discussions have been carried out in Rel-18 which helped a lot on the new band combination introduction. 
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Observation 2:   To remove the 3Tx power/MIMO configuration restrictions, some general principles might be needed on the MSD application, e.g. whether MSDs are differentiated by power/MIMO configurations for each band combination.

Proposal 2:		Discuss and decide whether only one set of MSDs are defined for a 3Tx band combination regardless of power/MIMO configurations of each band in the band combination.

Proposal 3:   	Define 3Tx power class only by the total transmitted power, and no further restriction on the power/MIMO configurations of each band in the band combination (as 2Tx band combinations have defined).
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image2.png
=6.2L.3.1 UE maximum output power for inter-band UL CA with Tx Diversity

For inter-band UL CA with Tx Diversity in one of the two frequency bands, the maximum output power is defined as
the sum of the maxizmum output power from all UE antenna connectors and all UL CCs, as specified in Table 6.2L.3.1-
1. The period of measurement shall be at least one sub frame (1 ms). »
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" NRULCA Class 1.5 | Tolerance Class 2 Tolerance Class 3 Tolerance
Configuration - (dBm)~ (dB)- (dBm). (dB)- (dBm). (dB)~
= CA n2An77A- 29°- +2/3. 2620 +20-30 23. +20-30
= CA neAn7eA- - - 2620 2030 23: 4230
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= CA n28An7sA~ ] B 2620 42030 23- 4230
= CA nd41AnG6A~ 29°- +2/3: 2620 2030 23: 4230
= CA n41ANT1A~ 29°- +2/3. 2620 4230 23. 4230
*NOTE 1: An uplink CA configuration in which at least one of the bands has NOTE 3 in Table 6.2.1-1 is allowed to
reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of at least one of the
bands is confined within b
NOTE 2. The UE supports PC3 in FDD band and PC2 with Tx Diversity in TDD band.
Power class 3 1s the default power class unless otherwise stated. o
NOTE 5:FWA form factor is targeted unless otherwise stated. =
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Table 6.2H.3.1-1: UE Power Class for inter-band UL CA with UL MIMO in one frequency band-
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*NOTE 1: An uplink CA configuration in which at least one of the bands has NOTE 3 in Table 6.2.1-1 is allowed to

reduce the lower tolerance limit by 1.5 dB when the 1ransm|ss|0n bandwidths of at least one of the

NOTE 2: The UE Supporls PC3in FDD band and PC3 or PC2 wlih UL MIMO in TDD band v

NOTE 3: The UE supports PC3 in FDD band and PC1.5 with UL MIMO in TDD band. ~

NOTE 4: _The UE supports PC2 with UL MIMO in either one of the TDD bands and PC2 in the other TDD band.
NOTE 5. Power class 3 is default power class unless otherwise stated. ~

NOTE 6: FWA form factor is targeted unless otherwise stated. <





