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1 Introduction
In RAN4#106-bis-e meeting, how to include the Tx requirements for 3Tx PC2/1.5 inter-band NR CA/ENDC in the spec were approved, which are summarized below:
1.General principle of introducing Tx Requirement for 3Tx CA/DC
· 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. Introduce new sub-clause for inter-band ENDC + UL MIMO with clause suffix H for 38.101-3, and make it clear in the spec that this is for 3Tx UE.
3. Apply clause name 6.2/3/4/5H.3 for simultaneous 3Tx with inter-band UL CA Tx requirements.
4. 3Tx band combinations can be defined in MOP tables of clause with suffix H (inter-band CA+MIMO)
5. Existing ΔTIB,c/ΔRIB,c requirements could be applied, there is no need to specifically define new ΔTIB,c/ΔRIB,c for 3Tx.
6. no new capabilities introduced to indicate UE supporting 3Tx in 2bands.
7. 3Tx requirements are restricted to FWA in this release as in the WID
[bookmark: OLE_LINK32][bookmark: OLE_LINK25]In RAN4# 107 meeting, further discussions on some open issues such as SAR/Pcmax were carried out, and some agreements were captured in the WF [2].Meanwhile, there are still some open issues such as inter-band NR CA+TxD, SAR/Pcmax, etc.
In RAN4 #108 meeting, the open issues left after #107 meeting were discussed, and several agreements were achieved and included in the WF[3]. Nevertheless, there are still some remaining issues, such as NOTE in the configuration table, new per FS TxD capability.
[bookmark: OLE_LINK1]In addition, there were no discussions on the release independent issue for the 3Tx band combination in the past meetings. In our understanding, similar to intra-band CA+UL MIMO and other new Rel-18 features, the inter-band CA+ UL MIMO/TxD feature shall be included in TS38.307, so which release version for TS38.307 for inter-band CA+ UL MIMO/TxD should be discussed.
[bookmark: OLE_LINK94]In this contributions, we give some further discussions on the above issues. 
2	Discussion
[bookmark: OLE_LINK50][bookmark: OLE_LINK48][bookmark: OLE_LINK4][bookmark: OLE_LINK23][bookmark: OLE_LINK66]2.1 new per FS TxD capability
In last meeting, a new issue about the per FS TxD capability was raised in [6] but without consensus in the end. 
	[bookmark: _Hlk143632860]Issue 4-4-1: Introduce new per FS TxD capability
· Proposals (R4-2312249)
· [bookmark: OLE_LINK13][bookmark: _Hlk143025360]Proposal 1: A new per FS TxD capability should be introduced for inter-band combination CA/DC with more than 2Tx.
· 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 2: It is proposed to introduce the new per FS TxD capability from Rel-16.
· Proposal 3: A LS should be sent to RAN2 to introduce a per FS TxD capability.
· WF: FFS whether new per FS TxD capability is needed for a band under a band combination that support TxD.


[bookmark: OLE_LINK9]The main reason for introducing a per FS TxD capability is that the existing txDiversity-r16 capability is designed as per band which would not be applied if different capabilities for the same constituent band in different band combinations, instead per FS TxD capability would be needed.
[bookmark: OLE_LINK10][bookmark: OLE_LINK31][bookmark: OLE_LINK11]In our understanding, if there is no new per FS TxD capability introduced, it means the per band capability for the same constituent band in different band combinations are the same. In the other words, the per band capability txDiversity-r16 shall be applied/inherited for a certain constituent band in any band combination. For example, UE reports txDiversity-r16 for band nX, then TxD is supported for band nX in the band combinations of CA_nX-nY, CA_nX-nZ, CA_nX-n...
[bookmark: OLE_LINK15]However, when looking at the requested 2Tx and 3Tx band combination, we think the capability for the same constituent band in different band combination can be different, depends on the requested band combination, that’s no all the band combination supports concurrent 3Tx transmission with inter-band UL CA+TxD. It should be noted that UL MIMO and TxD are different features which means capabilities for UL MIMO and TxD would be different. Therefore, we think a new per FS TxD capability should be introduced for 3Tx band combination with inter-band UL CA+TxD.
[bookmark: OLE_LINK20][bookmark: OLE_LINK30][bookmark: OLE_LINK19][bookmark: OLE_LINK16]Proposal 1. A new per FS TxD capability should be introduced for 3Tx band combination with inter-band UL CA+TxD.
2.2 Release independent (new issue)
For intra-band CA+UL MIMO feature, it was introduced in Rel-17, and it is release independent from Rel-15 since the related signallings such as UL MIMO was supported in RAN2 from Rel-15. Meanwhile, the UE RF requirements table were added in Rel-17 TS38.307, see the table 5.2.1-1 from Rel-17 TS38.307 below:
[image: ]
[bookmark: OLE_LINK8][bookmark: OLE_LINK6][bookmark: OLE_LINK12]Similar with intra-band CA+UL MIMO and other new features in Rel-18, although TS38.307 is not listed in the impacted specification section in the latest WID, the release independent issue cannot be ignored, otherwise it would cause misunderstanding when the new feature is deployed in the product. So it should discuss the release independent issues for the concurrent 3Tx band configuration to enable concurrent 3Tx band configuration can be deployed in early specification if possible. In this way, the related information shall be introduced in TS38.307 specification, including the new introduced to the RF requirements of inter-band CA+UL MIMO/TxD. Moreover, it is also feasible to update the WID information to include TS38.307 in December RAN meeting if RAN4 can achieve the agreements before that.
Observation 1. The release independent issue for the new feature of 3Tx band combination cannot be ignored.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK21][bookmark: OLE_LINK22]For 3Tx band combination with inter-band UL CA+UL MIMO, due to the related signallings such as per FS UL MIMO were already defined in RAN2 R15 spec, so from the RAN2 signalling perspective, the release independent can be from R15 if ULFPTX is not supported in UL MIMO, and if ULFPTX is supported, then it would at least from R16. However, for inter-band UL CA+TxD, the release independent is FFS which relies on whether and when the new per FS TxD capability is introduced.
[bookmark: OLE_LINK5][bookmark: OLE_LINK28]Proposal 2. From the RAN2 signalling perspective, the feature of inter-band UL CA with UL MIMO can be release independent from Rel-15 if ULFPTX is not supported in UL MIMO, and but if ULFPTX is supported in UL MIMO, it should at least from Rel-16.
[bookmark: OLE_LINK24]Proposal 3. The release independent for the feature of inter-band UL CA with UL MIMO is FFS, which relies on whether and when the new per FS TxD capability is introduced.
In terms of the principle descriptions in TS38.307 as below:
When a new feature is introduced only the latest release of release independent spec needs to be updated. The latest release of release independent spec refers to the release which the new feature is introduced in. If an RF feature introduced in the same release as the release which the feature is independent from, (i.e. M=N), the common UE RF requirements table in annex B.4 is specified from release N+1, otherwise the common UE RF requirements table is specified from release N.
[bookmark: OLE_LINK26]Due to 3Tx is Rel-18 feature, so it should be included in the Rel-18 TS38.307 spec. A companion draft CR to introduce  inter-band UL CA with UL MIMO/TxD feature can be found in [5].
[bookmark: OLE_LINK7]Proposal 4. To endorsed the draft CR for TS38.307[5].
3 Conclusion
In this contribution, we give some further discussions on the remaining issues for 3Tx inter-band UL CA/ENDC band combination, where one of the constituent band supports UL MIMO. The conclusions are:
Proposal 1. A new per FS TxD capability should be introduced for 3Tx band combination with inter-band UL CA+TxD.
Observation 1. The release independent issue for the new feature of 3Tx band combination cannot be ignored.
Proposal 2. From the RAN2 signalling perspective, the feature of inter-band UL CA with UL MIMO can be release independent from Rel-15 if ULFPTX is not supported in UL MIMO, and but if ULFPTX is supported in UL MIMO, it should at least from Rel-16.
Proposal 3. The release independent for the feature of inter-band UL CA with UL MIMO is FFS, which relies on whether and when the new per FS TxD capability in introduced.
Proposal 4. To endorsed the draft CR for TS38.307[5].
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Table 5.2.1-1: NR intra-band CA within FR1

Feature DLIUL CABW Class Duplex- Release requirements to be
mode | independent fulfilled
from (see 38.307 of the
REL in which the
CA configuration
was introduced)
Tniza-band configuous | DL | B, C.D,E, G, H,T. J,K,L, | FDD,10D Rel15 Table B.4.2-1
CA configurations M, N, O
within FR1
UC ABC FDD.T0D Rel15
- uC © FDD,TDD RelT5. Table 8422





