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1 Background
In this contribution we propose to reconsider the proposed per-band-per-BC capabilities in [1] and [2] for indicating TxD for 3Tx and 4Tx, respectively. TxD can be indicated by existing BandNR capability for 3Tx. The existing capability can also be used for the 4Tx case it appears; [RAN4 should further clarify] the intention of the TxD indication and the need for a specific TxD indication for 4Tx [should be further clarified].
2 The 3Tx case
For the 3Tx case, the RAN4 request is [1]
1. Overall Description:

TxD for 2Tx was introduced from Rel-16 as a per band UE capability. 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 
 
 would be required to indicate support of TxD in the band configured with 2Tx. It was also agreed that the new TxD capability should be enabled from Rel-18.

Comments on the RAN4 request:

TxD is indicated by txDiversity-r16 in the BandNR per-band capability; it indicates that the UE meets the per-band power class ue-PowerClass in BandNR by using transmit diversity, 2Tx thus far. For UEs capable of simultaneous transmission with 3Tx for a band combination the UE can still meet the per-band power class by using 2Tx when configured with any (of the above) BC. Moreover, for the individual bands of a BC, the power class is still determined by the per-band capability, not the per-BC capability. Hence there is no need to introduce a new per band per BC UE capability for TxD support, the per-band capability can be indicated by existing BandNR for the band combinations above.
For the examples given:
·   CA power class or EN-DC power class is PC2

BC: powerClass = ‘pc2’ (does not change the per-band power classes)

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

FDD: ue-Powerclass absent (’pc3’), TDD: ue-Powerclass = ‘pc2’, txDiversity-r16 present (2Tx used for meeting PC2 for non-MIMO and needed for UL-MIMO operation)

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

FDD: ue-Powerclass absent (’pc3’), TDD: ue-Powerclass absent (‘pc3’), txDiversity-r16 absent (2Tx only needed for UL-MIMO operation)

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

FDD: ue-Powerclass absent (’pc3’), TDD: ue-Powerclass = ‘pc2’, txDiversity-r16 absent (2Tx needed for UL-MIMO operation, the per-band power class assumed to be met without 2Tx for non-MIMO operation)
·   CA power class or EN-DC power class is PC1.5

BC: powerClass-v1610 = ‘pc1p5’ (does not change the per-band power classes)

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

FDD: ue-Powerclass absent (’pc3’), TDD: ue-Powerclass-v1610 = ‘pc1p5’, txDiversity-r16 can be present (2Tx needed for meeting PC2 for non-MIMO, the NW assumes that 2Tx is always needed for meeting power class PC1.5 no matter if txDiversity-r16 is present)

For UL-MIMO the UE shall meet the per-band power class capability ue-PowerClass (see note). This is not changed by the configuration of a 3Tx band configuration, an additional Tx is available for the FDD band in the examples above.

Proposed answer: there is no need to introduce a new per band per BC UE capability for TxD support, the per-band capability can be indicated by existing BandNR for 3Tx band combinations. [Inform RAN2 accordingly.]
Note: the ue-PowerClassPerBandPerBC-r17 capability was introduced to allow a 2Tx capable UEs indicate a different (lower) per-band power class only when configured with an NR inter-band UL CA configuration; the capability was intended for UEs that need 2Tx for meeting the per-band power class for one of the UL bands of the said CA configuration. This capability is not relevant for 3Tx configurations.
3 The 4Tx case
For the 4Tx case, the RAN4 request is [2]
1. Overall Description:

In RAN4#108bis, it is agreed to clarify that the legacy per-band TxDiversity capability introduced from Rel-16 is for 2Tx only, and a new per band per band combination UE capability should be introduced to support TxDiversity for 4Tx in the band configured.

In addition, it is also agreed this new capability should be enabled from Rel-18.
Please note that a separate LS is sent to RAN2 in RAN4#108bis for the introduction of per band per BC TxDiversity for the band configured with 2Tx in a band combination from Rel-18
Comments on the RAN4 request:

RAN4 agreed requirements for 4Tx in the draft CR R4-2317616 with the following reasons for change: 

1. Remove the limitation to UL MIMO and TxD with 2Tx.

2. Introduce new specific RF requirements for 4Tx.

3. Other changes where the requirements are not applicable for 4Tx.
Hence the intention is also to remove the limitation of a TxD indication to 2Tx for compliance with the RAN4 minimum requirements.

The number of UE Tx ports/connectors in a band is not indicated by the UE, but it is at least equal to the number of layers supported when UL-MIMO is supported for the band. The number of Tx connectors can be larger than the number of layers supported (for non-MIMO only a single layer).

According to the above RAN4 requirements, the per-band power class shall be met no matter the number of layers supported for UL-MIMO (two or four) and when the UE is scheduled for single-antenna port (fallback) transmission.

TxD is not needed for indicating the UL-MIMO power capability but is likely to be indicated for compliance with the power class for single-antenna port fallback for some UL-MIMO modes. The TxD is intended for indicating that that more than one Tx chains are needed for compliance with the power class supported in a band for single-antenna port (non-MIMO) transmission. The existing BandNR capability suffices for this purpose.
In conformance test of RAN4 requirements the number of Tx connectors can be declared if needed for testing purposes.

Proposed answer: ask RAN4 for further clarification of intention of the TxD indication and the need for a specific TxD indication for 4Tx.

Note: single-antenna port means scheduling with DCI 0_0 or DCI 0_1 and single-antenna port configuration (the latter DCI 0_1 requires RRC reconfiguration to a single antenna port). 
4 Proposal
In response to the RAN4 LS to RAN2 in [1] and [2] asking for per-band-per-BC capabilities for indicating TxD for UEs with 3Tx and 4Tx, we propose to inform RAN4 that for the 3Tx case

Proposed answer: there is no need to introduce a new per band per BC UE capability for TxD support, the per-band capability can be indicated by existing BandNR for 3Tx band combinations. Inform RAN4 accordingly.
whereas TxD for the 4Tx case can also be indicated by the existing BandNR it appears but
Proposed answer: ask RAN4 for further clarification of intention of the TxD indication and the need for a specific TxD indication for 4Tx.
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