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Introduction
The WI for 3T4R with objectives below was approved in RAN#98e meeting [1]:
2. 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)
From the objective, we see that TxD is included from the very beginning of the WI. This paper provides our consideration to extend the TxD capability cover the inter-band case.
Discussion
TxD capability was introduced from Rel-16 in the section of BandNR parameters in TS 38.306 [2]. The capability is per band and applies to FR1 only. 
	txDiversity-r16
Indicates whether the UE supports transparent Tx diversity requirements as specified in the suffix G clauses of TS 38.101-1 [2] (see also clauses 4.2 and 4.3 of TS38.101-1 [2]).
	Band
	No
	N/A
	FR1 only


While for the objective in the WI, TxD is supported for one of the bands in a band combination, which if different from the original per band usage, in other words, the TxD capability introduced in Rel-16 is not applicable for the band combination case. 
According to RAN2 spec, the appropriate indication for the per band per band combination TxD case is per feature set capability.
	UE capability parameters have hierarchical structure. In the table of UE capability parameter in subsequent clauses, "Per" indicates the level the associated parameter is included. "UE" in the column indicates the associated parameter is signalled per UE, "Band" indicates it is signalled per band, "BC" indicates it is signalled per band combination, "FS" indicates it is signalled per feature set (per band per band combination), "FSPC" indicates it is signalled per feature set per component carrier (per CC per band per band combination), and "FD" in the column indicates to refer the associated field description.


Though it may be obvious that a 3T band combination, one of the band is implemented with 2Tx, but as both TxD and MIMO capability are optional, UE supporting TxD may not necessarily support UL MIMO. A clear indication of 2T capability in a band combination would be helpful even from measurement perspective. 
Therefore, a new per FS capability should be introduced for TxD under the 3T inter-band WI. Regarding the release to support the new UE capability, our preference is to introduce it from Rel-16.
Observation 1: The TxD capability introduced from Rel-16 is per band indicated, which is not applicable for the case for the 3Tx inter-band scenario.
Proposal 1: A new per FS TxD capability should be introduced for inter-band combination CA/DC with more than 2Tx.
Proposal 2: It is proposed to introduce the new per FS TxD capability from Rel-16.
A draft LS in provided in the Annex to enable such a new UE capability.
Conclusion
This contribution provides our consideration on a new per FS TxD capability to enable UE to indicate supporting per band per band combination TxD for an inter-band CA/DC combination. 
Observation 1: The TxD capability introduced from Rel-16 is per band indicated, which is not applicable for the case for the 3Tx inter-band scenario.
Proposal 1: A new per FS TxD capability should be introduced for inter-band combination CA/DC with more than 2Tx.
Proposal 2: It is proposed to introduce the new per FS TxD capability from Rel-16.
Proposal 3: An LS should be sent to RAN2 to introduce a per FS TxD capability.
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Annex (draft LS to RAN2)
Title:	draft LS on new TxD capability for an inter-band CA/DC combination
Response to:	
Release:	Rel-18
Work Item:	4Rx_low_NR_band_handheld_3Tx_NR_CA_ENDC-Core

Source:	RAN4
To:	RAN2
Cc:	

Contact Person:		
Name: 	
E-mail Address: 	

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	N/A

1. Overall Description:
TxD was introduced from Rel-16 as a per band UE capability. While in Rel-18, a new WI on 3Tx for inter-band CA/DC was approved, in which one of the objectives is to introduce requirements for the cases of:

·   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)

where TxD is supported for one of the bands in the CA/DC band combination. It was agreed in RAN4 that a new per band per band combination UE capability should be introduced for the new case to support TxD in a band combination. And it is also agreed that the new TxD capability should be enabled from Rel-16.


2. Actions:
To RAN2:
ACTION: RAN4 respectfully asks RAN2 to introduce a per FS TxD capability from Rel-16.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN4 Meeting#108-bis					09th – 13th Sept 2023									Xiamen, CN
TSG-RAN4 Meeting#109 	 					13th – 17th Nov 2023									Chicago, USA
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