 

 

 

3GPP RAN WG4 Meeting #106bis-e		R4-2306554
Online, April 17th – 26th, 2023

Agenda item:			4.29.4
Source:	OPPO
[bookmark: _Hlk132982325][bookmark: _GoBack]Title:	WF on Tx requirements for 3Tx UE
Document for:	Approval
Introduction
This is the WF for Tx requirements for 3Tx inter-band UL CA/EN-DC based on the summary in R4-2306192.
WF for each topic
Sub-topic 2-1 Tx requirements
Issue 2-1-1: ΔTIB,c/ΔRIB,c for CA/DC for 3Tx
· Proposals
· Option 1:  Existing ΔTIB,c/ΔRIB,c requirements could be applied, there is no need to specifically define new ΔTIB,c/ΔRIB,c for 3Tx.
· WF
· Option 1 is agreed

Issue 2-1-2: General principle of introducing Tx Requirement for 3Tx CA/DC
· Proposals:
· Option 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.
· Option 2: The agreement “single CC requirements will be reused for 3Tx inter-band UL CA” actually means the current basic single CC requirements and TxD/UL MIMO requirements when necessary.
· WF
· Option 1 and 2 are aligned, use Option 1 wording as the formal WF.

Sub-topic 2-2 Spec change
[bookmark: _Hlk132132848][bookmark: _Hlk127813063]Issue 2-2-1: Which clause to capture 3Tx in 38.101-3
· Proposals
· Option 1: A new clause suffix for EN-DC with UL MIMO for 38.101-3
· New suffix H
· Reuse the void clause suffix D
· Option 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.
· WF
· 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.

Issue 2-2-2: Clause names for 3Tx CA in 38.101-1
· Proposals
· Option 1: Add the new clauses in below Table to TS 38.101-1 to enable the simultaneous 3Tx feature for inter-band UL CA
	6.2H.2 or 6.2H.3
	Transmitter power for inter-band UL CA with UL MIMO 

	
	6.2H.2.1 Maximum output power; 6.2H.2.2 MPR
6.2H.2.3 A-MPR; 6.2H.2.4 Configured transmitted power

	6.3H.2 or 6.3H.3
	Output power dynamics for inter-band UL CA with UL MIMO 

	
	6.3H.2.1 Minimum output power; 6.3H.2.2 Transmit OFF power
6.3H.2.3 Transmit ON/OFF time mask; 6.3H.2.4 power control

	6.4H.2 or 6.4H.3
	Transmit signal quality for inter-band UL CA with UL MIMO 

	
	6.4H.2.1 Frequency error; 6.4H.2.2 Transmit modulation quality
6.4H.2.3 Time alignment error; 6.4H.2.4 Coherent UL MIMO requirement

	6.5H.2 or 6.5H.3
	Output RF spectrum emissions for inter-band UL CA with UL MIMO 

	
	6.5H.2.1 Occupied bandwidth; 6.5H.2.2 Out of band emission
6.5H.2.3 Spurious emission; 6.5H.2.4 Transmit intermodulation


· WF
· Apply clause name 6.2/3/4/5H.3 for simultaneous 3Tx with inter-band UL CA.

Issue 2-2-3: Specify band combinations with 3Tx 
· Proposals
· Option 1: Explicitly enable 3Tx operation for certain band combination for certain power class via adding new note to Table 6.2A.1.3-1 of 38.101-1 and Table 6.2B.1.3-1 for 38.101-3, as well as adding specific description for each relevant Tx/Rx requirement (into suffix A of 38.101-1 and suffix B of 38.101-3)
· For inter-band CA+TxD to apply Option 1.
· Option 2: 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.
· Option 3: 3Tx band combinations can be defined in MOP tables of clause with suffix H (inter-band CA+MIMO)
· WF
· Go with Option 3 for inter-band UL CA+UL MIMO and further study the case of inter-band UL CA+TxD and also the higher order band combination issue in the supporting of UL CA+MIMO.

Issue 2-2-4: Pcmax changes 
· Proposals
· Option 1: Define configured transmitted power by considering up to PC1.5 (as below figure) for inter-band CA/EN-DC PC1.5 with 3Tx.
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· WF
· Further study the delta Ppowerclass,CA changes for the SAR solutions.

Issue 2-2-5: Text proposal for 3Tx in 38.101-1
· Proposals
· Option 1: Endorse the text proposal in R4-2304351 for the new clause “6.2H.2 Transmitter power for inter-band UL CA with UL MIMO” to support the simultaneous 3Tx feature for inter-band UL CA
· WF
· No consensus can be reached, but the contents can be referred in the future big CR drafting.

Sub-topic 2-3 UE capability
Issue 2-3-1: Whether new UE capability is needed to indicate 3Tx in 2 bands
· Proposals
· Option 1: Yes
· some UE may support only UL Tx switching between the two bands, or only simultaneous 3Tx transmission without UL switching, or both UL Tx switching and simultaneous 3Tx transmission. In our view, a UE supporting simultaneous 3Tx transmission may not always support UL Tx switching.
· it seems necessary to introduce a new UE capability for the support of simultaneous 3Tx (such as IE UL3TxBandPair-r18) to differentiate the capability of UL Tx switching (IE ULTxSwitchingBandPair-r16) for the same inter-band UL configuration.
· Option 2: No
· Current MIMO and CA capability signalling can indicate whether UE support 3Tx concurrent transmission in inter-band UL CA or only supports 3Tx with Tx switching. 
For example, if UE reports 1Layer in one band and 2Layer in the other band, and not indicate ULTxSwitchingBandPair-r16 means this UE can do 3Tx concurrent transmission, otherwise, if indicate ULTxSwitchingBandPair-r16 of this band pair, then it means this UE cannot do 3Tx concurrent transmission.
· WF
· Agree that no new capabilities introduced to indicate UE supporting 3Tx in 2bands.

Issue 2-3-2: Whether 3Tx UE can support Tx switching feature
· Proposals
· Option 1: UL Tx switching feature can be supported by 3Tx UE
· Option 2: A UE supporting simultaneous 3Tx transmission may not always support UL Tx switching.
· WF
· Stop the discussion of this topic. And if there is interest to clarify the relation between these two features, some WID revision might be needed.

[bookmark: _Hlk132138175]Issue 2-3-3: Whether new capability is needed to indicate 3Tx UE supporting Tx switching feature
· Proposals
· Option 1: Yes
· some UE may support only UL Tx switching between the two bands, or only simultaneous 3Tx transmission without UL switching, or both UL Tx switching and simultaneous 3Tx transmission. In our view, a UE supporting simultaneous 3Tx transmission may not always support UL Tx switching.
· it seems necessary to introduce a new UE capability for the support of simultaneous 3Tx (such as IE UL3TxBandPair-r18) to differentiate the capability of UL Tx switching (IE ULTxSwitchingBandPair-r16) for the same inter-band UL configuration.
· WF
· Stop the discussion of this topic. And if there is interest to clarify the relation between these two features, some WID revision might be needed.

Sub-topic 2-4 Handheld UE
Issue 2-4-1: Handheld UE with 3Tx
· Proposals 
· Option 1: 3Tx requirements are restricted to FWA in this release as in the WID
· WF
· Option 1 is agreed.

Sub-topic 2-5 SAR
Issue 2-5-1: PC1.5 inter-band CA/EN-DC SAR compliance
· Proposals
· Option 1: Use 0.5*maxUplinkDutyCycle-interBandCA-PC2 if indicated as the threshold for PC1.5 UL duty cycle, below which PC1.5 requirements apply. If absent, UE shall work on power class PC1.5 regardless of UL duty cycle and may use P-MPRc as defined in 6.2.4 in TS 38.101-1 or other means if necessary.
· Option 2: For PC1.5 band combination, SAR compliance with the possible new signalling for the duty cycle mechanism need to be further studied.
· Option 3: Study whether the existing UE capabilities (PC2-related maxUplinkDutyCycle) can be applied or new UE capabilities are needed.
· WF
· No consensus is reached for now and more study in next meeting.
image1.png
For inter-band CA/EN-DC PC1.5 with 3Tx. the configured transmitted power needs to be defined by considering up to
PCLS5. For example, +

- APpascisssEn-oc = 6 dB for a power class 1.5 capable UE «
- APpascisssEn-oc = 3 dB for a power class 2 capable UE +

- 0dB otherwise «




