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1 Introduction
In RAN #98 meeting, a new WID for low NR band enhancement WID, including 4Rx for handheld UE and 3Tx for inter-band UL CA and EN-DC, was approved in [1], in which for the 3Tx part:
Enhancements of 3Tx for band combinations with two bands
· Two bands with inter-band UL CA or EN-DC are considered with below limitations:
· [bookmark: OLE_LINK35][bookmark: OLE_LINK128]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
· [bookmark: OLE_LINK16]  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
· [bookmark: OLE_LINK82][bookmark: OLE_LINK21][bookmark: OLE_LINK95]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 
· [bookmark: OLE_LINK2]Note 1: Increase UE power high limit feature is not included
In addition, several inter-band UL CA and ENDC band combination, where except for the lower constituent band, the another constituent band is UL-MIMO band supports 2Tx.
In last meeting, some issues were extensive discussed WF was agreed in which there are still several open issues.
[bookmark: OLE_LINK25][bookmark: OLE_LINK94]In this contributions, we give some further discussions on the Tx RF requirements for 3Tx inter-band UL CA/ENDC. 
2	Discussion
[bookmark: OLE_LINK50][bookmark: OLE_LINK66][bookmark: OLE_LINK4][bookmark: OLE_LINK23]1. General requirements
[bookmark: OLE_LINK115]The agreements for concurrent 3Tx inter-band UL CA+UL MIMO are: 
	[bookmark: OLE_LINK36]Issue 3-1-1: Tx Requirement for 3Tx inter-band UL CA+UL MIMO
· Proposals
· [bookmark: OLE_LINK118]Option 1:  TxD or UL MIMO requirement (suffix D or G) should be referred for the band with 2Tx.
· Option 2: Apply same Tx requirement updates for 3Tx with PC1.5 or PC2 total power class as long as the inter-band Tx requirements are defined as referring to single band requirements of each CC.
· Option 3: MOP tables for CA/DC should be updated for the new power class when band combination specific requirements are finished.
Agreement: 
· [bookmark: OLE_LINK117]Reuse the single CC requirements for corresponding sessions.


[bookmark: OLE_LINK114]We believe the intention of the agreements are to reuse the requirements of single carrier (i.e. 1T) and UL-MIMO/TxD (i.e. 2T) for concurrent 3Tx inter-band UL CA+UL MIMO, since only 1CC is included in each band.
The requirements defined in the specification are grouped in different clause suffix of different features, where the suffixes definition in the TS38.101-1:
[image: ]
[bookmark: OLE_LINK116]So from specification perspective, the agreements will cause ambiguity since the ‘single CC requirements’ in the agreement can be easily understood as the requirements defined in the clause without suffix. In other words, it would exclude the requirements defined in clause suffix D/G in nature. Therefore, it would be needed to clarify the agreement to make it more clear. 
[bookmark: OLE_LINK37]In addition, the above agreements are only for 3Tx inter-band UL CA+UL MIMO. For 3Tx inter-band UL ENDC+UL MIMO, the above agreement could be extend to apply for ENDC. Thus we propose:
[bookmark: OLE_LINK122][bookmark: OLE_LINK46]Proposal 1. 
For 3Tx inter-band UL CA+UL MIMO:
[bookmark: OLE_LINK39]- Reuse the single CC requirements and TxD or UL MIMO requirements for corresponding sessions.
For 3Tx inter-band UL ENDC+UL MIMO:
- Reuse the single CC requirements and TxD or UL MIMO requirements in TS 36.101 and in TS 				 38.101-1 respective for corresponding sessions.
2. Spec change
[bookmark: OLE_LINK47]2.1 how to introduce it for inter-band EN-DC + UL MIMO in 38.101-3
	Issue 3-3-1: How to specify 3Tx requirements with inter-band UL CA or ENDC+UL MIMO
· Proposals
· Option 1: New sub-clause for inter-band CA + UL MIMO for 38.101-1, e.g. Clause suffix H.
· Option 2: Add some clarifications in the current inter-band UL CA requirements.
· Option 3: FFS on how to introduce 3Tx for inter-band EN-DC + UL MIMO in 38.101-3.
· WF
· [bookmark: OLE_LINK121]Introduce new sub-clause for inter-band CA + UL MIMO with clause suffix H for 38.101-1
· [bookmark: OLE_LINK126]FFS on how to introduce it for inter-band EN-DC + UL MIMO in 38.101-3.


From the above agreements, it is clear for TS38.101-1 that new sub-clause will be introduced under suffix H to incorporate the inter-band CA+UL-MIMO feature. How to implement it can be further discussed.
For TS38.101-3, there are 5 suffixes are defined in TS38.101-3:
[image: ]
[bookmark: OLE_LINK120]However, there are no RF requirements are defined under the clause suffixes D and F. Therefore, the RF requirements are divided into three big features: NR CA (FR1+FR2), DC, V2X. For suffix B, it includes:
- intra-band contiguous/non-contiguous ENDC/NEDC
- inter-band ENDC/NEDC within FR1/including FR2/both FR1 and FR2/with and without SUL
[bookmark: OLE_LINK119][bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK123]For concurrent 3Tx inter-band ENDC, although the constitute NR bands supports UL-MIMO, essentially it still belong to ENDC, and can be included under the “inter-band EN-DC within FR1” subclause by adding texts for the updates, since most of the requirements for concurrent 3Tx inter-band ENDC are referred back to TS36.101-1 for LTE and TS38.101-1 for NR with and without UL-MIMO, and for other requirements, such as Pcmax, some updates with text can be done directly. Therefore, we think there is no need to introduce new suffix for inter-band ENDC + UL MIMO.
[bookmark: OLE_LINK129]Proposal 2. There is no need to introduce new suffix for inter-band ENDC + UL MIMO. It could be included under the “inter-band EN-DC within FR1” subclause by adding texts for the updates.
[bookmark: OLE_LINK48]2.2 configuration table
[bookmark: OLE_LINK127][bookmark: OLE_LINK131][bookmark: OLE_LINK130][bookmark: OLE_LINK132]The configurations table aims to include the configuration band combination information for NR CA(also include BCS information) and ENDC. The PC3 and PC2 band combinations configurations were already included in the common tables under clause 5.5A.3.1 in TS38.101-1. Therefore, we think the concurrent 3Tx inter-band NR CA/ENDC combination can be included in the existing configuration tables with specific note to identify the band combination with 1Tx in one band, and 2Tx in the other band. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK40]Proposal 3. Concurrent 3Tx inter-band NR CA/ENDC combination can be included in the existing configuration tables with specific note to identify the band combination with 1Tx in one band, and 2Tx in the other band.
[bookmark: OLE_LINK49]2.3 SAR compliance for PC1.5
[bookmark: OLE_LINK5]There is a PC1.5 band combination listed in the WID, i.e.
· CA power class or EN-DC power class is PC1.5
· PC3 FDD band 1Tx + PC1.5 TDD band 2Tx (UL MIMO and TxD)
As of now, there is no PC1.5 inter-band UL CA/ENDC band combination basket WID in Rel-18, the maximum output power for UL CA/ENDC is up to PC2 in current specs. So for the new introduced PC1.5 UL CA/ENDC, the SAR issue should be discussed.
[bookmark: OLE_LINK10][bookmark: OLE_LINK6][bookmark: OLE_LINK9]In general, there are two methods for SAR compliance, i.e. P-MPR and duty cycle mechanism. For P-MPR, it is always applied. For duty cycle, due to there is no signalling related to PC1.5 band combination, by using the similar approaches of PC1.5 single carrier, new signalling for PC1.5 band combination would be needed which need to be further studied.
[bookmark: OLE_LINK51]Proposal 4. For PC1.5 band combination, SAR compliance with the possible new signalling for the duty cycle mechanism need to be further studied.
3 Conclusion
In this contribution, we give some further discussions on the Tx RF requirements for 3Tx inter-band UL CA/ENDC band combination, where one of the constituent band supports UL MIMO. The conclusions are:
1. General requirements
Proposal 1. 
For 3Tx inter-band UL CA+UL MIMO:
- Reuse the single CC requirements and TxD or UL MIMO requirements for corresponding sessions.
For 3Tx inter-band UL ENDC+UL MIMO:
- Reuse the single CC requirements and TxD or UL MIMO requirements in TS 36.101 and in TS 				 38.101-1 respective for corresponding sessions.
2.1 how to introduce it for inter-band EN-DC + UL MIMO in 38.101-3
Proposal 2. There is no need to introduce new suffix for inter-band ENDC + UL MIMO. It could be included under the “inter-band EN-DC within FR1” subclause by adding texts for the updates.
2.2 configuration table
Proposal 3. Concurrent 3Tx inter-band NR CA/ENDC combination can be included in the existing configuration tables with specific note to identify the band combination with 1Tx in one band, and 2Tx in the other band.
2.3 SAR compliance for PC1.5
Proposal 4. For PC1.5 band combination, SAR compliance with the possible new signalling for the duty cycle mechanism need to be further studied.
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Table 4.3-1: Definition of suffixes
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