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Introduction
This summary cover Tdoc submitted in this meeting under agenda 4.28 (4Rx basket WI) and 4.29 (low band 4Rx and inter-band 3Tx WI), however, there is no papers submitted to 4.28 in this meeting. The discussions below will be split into three sections with each topic.
Topic #1: 4Rx at low frequency band (<1GHz)
Topic #2: Tx requirements for 3Tx inter-band UL CA/EN-DC
Topic #3: Rx requirements for 3Tx inter-band UL CA/EN-DC

Topic #1: 4Rx at low frequency band (<1GHz)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304350
	Apple
	Observation 1: For modern handheld UE, in addition to 4G/5G radio, WiFi, Bluetooth, GNSS, and NFC have all inevitably become the required specifications.
Observation 2: In order to cover the wide frequency ranges for all the supported radio technologies and MIMO feature, the number of antenna packed in a handheld UE has grown substantially.
Observation 3: As antenna volume is in proportion with radio wavelength, packing additional LB (< 1GHz) antenna with acceptable radiative performance for 4G/5G radio has been a challenge for handheld UE with limited form factor.
Observation 4: LB 4Rx might only be feasible for very limited number of handheld UE and the observed 4Rx radiative performance might only be optimized for Band n28 in the antenna design process, but not for other sub-1GHz bands
Observation 5: Though the 4Rx requirement (ΔRIB,4R) has already been defined for LTE band 20 without the restriction of FWA form factor in notes, it does not mean 4Rx for band 20 was already deemed feasible for handheld UE since FWA device has never been specified in E-UTRA technical specifications.
Observation 6: For LB 4Rx design, adding two additional LB antenna should ensure not only the added antenna are with acceptable radiative performance for all the supported lower frequency bands, but also not to impact the original 2Rx antenna performance for the same supported lower frequency bands.
Observation 7: Under a fixed volume/space for all the required antenna elements in a handheld UE, adding additional two LB antenna may impose reshaping and rearranging the placement of the existing antenna which may also impact the antenna performance for other frequency bands (> 1.7 GHz) and non-3GPP radios.
Observation 8: Even the LB 4Rx requirements have only been specified for FWA form factor, it does not really prevent handheld UE from supporting the feature.
Observation 9: The capacity gain with 4Rx for LB is less attractive than bands between 1.7 GHz to 2.6 GHz (MB and HB) due to that the band ranges are typically narrower.
Observation 10: There is no necessity to explicitly introduce LB 4Rx feature for handheld UE.
[bookmark: _Hlk132126591]Proposal: The LB 4Rx requirements targeted for FWA form factor is maintained in RAN4 specifications.

	R4-2304721
	Samsung, Telus, Bell Mobility
	Proposal 1: Once the feasibility of low band 4Rx for handheld UE is confirmed, 4Rx is supposed to be endowed for all the requested low bands included and to be included in the WI. 
[bookmark: _Hlk132127095]Proposal 2: No action (spec update) needed in RAN4 though SRS antenna switching is also possible for FDD bands.
Proposal 3: No new signalling is expected to differentiate the requirements for different UE types.

	R4-2305084
	vivo
	Proposal 1. The antenna efficiency may not that satisfactory under typical design based on new simulation. And some doubt remains on the actual performance gain that could be achieved.
Proposal 2: Current defined Delta TRxSRS for 4Rx can be considered also applicable to low band.

	R4-2305135
	ZTE
	Observation 1. Whether or not support 4Rx in low band(<1GHz) for handheld UE depend on the implementation and design. The simulations or measurements should be based on the commercial handheld UE.
Observation 2. It could interpreted that all of the low band in the WID share the same agreements, which means the feasibility on the low bands support 4Rx in handheld UE should be treated as a package. 
Proposal 1: -2.7dB could be reused for NR low bands supporting 4Rx antennas for handheld UE(i.e. ΔRIB,4R requirement).
Proposal 2: There is no need to defineΔTRxSRS for FDD low band supporting 4Rx
Observation 3. different UE type could be distinguished by different RF requirements defined in the spec.
Proposal 3: No new specific signalling to distinguish the different UE types is needed.

	R4-2305290
	Google
	Proposal 1: Considering the implementation complexity is very high for the handheld UE equipped with LB 4Rx, it is proposed to have more relaxation to define ΔRIB,4R = -2.2 dB.
Proposal 2: Since SRS antenna switching is designed for TDD bands, it is proposed not to specify ΔTRxSRS for LB 4Rx.

	R4-2305293
	Xiaomi
	Observation 1: the current delta RIB,4R =-2.7dB defined in Ts38.101-1 could not be used in OTA test.
Proposal：∆TRxSRS defined in current spec could be reused for 4Rx lower band handheld UE.

	R4-2305429
	OPPO
	Observation 1:   RFFE complexity/ILs and imbalance between different Rx chains are the main contributor of Rx RFSENS losses when more Rx antennas are supported.
Observation 2:   Similar RFSENS gain can be achieved for FWA and for Smartphone considering the main difficulty of supporting 4Rx in low bands is the antenna design instead of RFFE, and the antenna performance doesn’t impact the RF RFSENS requirement.
Observation 3:   LTE band 20 is a below 1GHz band and its delta RIB,4R has been defined as -2.7dB for handheld UE in 36.101.
Observation 4:   The LTE delta RIB,4R (-2.7dB and -2.2dB) were defined as a compromised outcome after long and vast discussions. The bands were divided into “easy” and “difficult” bands in LTE stage based on frequency range is below or above 3GHz. Then NR followed LTE approach.
Proposal 1:         Delta RIB,4R for below 1GHz bands is specified as -2.7dB for handheld UE, considering the reasons that LTE has specified b20 as -2.7dB, also no difference between handheld UE and FWA in RFFE, and the “easy/difficult” band grouping in the past.
Observation 5:   There are different requirements defined in current spec for different UE types or form factors, but no signaling in differentiating them.
Proposal 2:         Not introduce new signaling to differentiate delta RIB,4R requirement for different UE types, considering the benefit of such signaling is unclear.
Observation 6:   The delta TRxSRS was introduced in Rel-15 for the reason of UE transmit SRS in diversity antennas will have more ILs than the main antennas due to the additional losses caused by switches, PCB trace losses, etc. These factors are almost same for different bands.
Proposal 3:         Not define additional delta TRxSRS for FDD low bands, it already be covered by current spec.

	R4-2305566
	Huawei
	Proposal 1: No need to limit the feature of SRS antenna switching to TDD bands only. 

	R4-2305744
	Sony
	Observation 1	TRP/TRS performance of 4RX/3TX is expected to be more degraded due to the below-1GHz-operation.
Proposal 1	Further investigate the ΔRIB,4R for the bands in Table 4.1-1 in the WID.

	R4-2305842
	Ericsson
	Proposal 1: Option 1, i.e. to specify ΔRIB,4R = -2.7dB for low bands (<1GHz) in NR for handheld devices. 
Proposal 2: Option 1, i.e. there is no need to specify ΔTRxSRS for low bands (<1GHz) in NR.



Open issues summary
Sub-topic 1-1 Feasibility of low band 4Rx
Issue 1-1-1: Feasibility of other low bands (<1GHz)
· Proposals
· Option 1: Once the feasibility of low band 4Rx for handheld UE is confirmed, 4Rx is supposed to be endowed for all the requested low bands included and to be included in the WI. [Samsung]
· Recommended WF
· Option 1 is agreed. 
· The agreement in last meeting as below is applied to all the bands included in the WI.
· [Last meeting agreement]: Supporting 4Rx in low bands may be feasible at least for some handheld UE and complexity might be high or gain might be low for some other UE which is UE implementation dependent.
Moderator note: Although the agreement in last meeting was based on the evaluation of n28 4Rx devices on the market, in moderator view there is no difference to other low FDD bands. Option 1 here is recommended as WF unless there is concerns and interests to provide further evaluation results about the differences between n28 and other low bands.

Discussions: 
Apple: We are not Ready based on just one feedback. What does Option 1 mean?
Sony: we are not ready. We need to study it further.
Samsung: 4Rx handheld UE for n28 is confirmed as feasible?
OPPO: it is also what we want to confirm. The feasibility has been confirmed.
Vivo: once the feasibility has been confirmed, it would be applied to the requested lower band.
Samsung: we have pre-condition. Once the feasibility is confirmed we see no difference between lower bands.
OPPO: to companies who thought it is no feasible, there are handheld UEs in the market for lower band. How can you justify it is not feasible?
ZTE: whether or not support handheld UE in lower band depends on implementation. There are some commercial UE.
Apple: regarding to feasibility, I am not sure if it is majority view. Sony, Apple, Vivo, Google have concern. I am not sure if we can say it is feasible based on very few inputs.
Huawei: Option 1 is not confirmation of feasibility. 
CMCC: for feasibility, we agree with OPPO. If there is commercial UE, it is proof that it is feasible. We support Option 1. Once one band is feasible, there is no need to further discuss feasibility for the other bands.
OPPO: feasibility issue is the fact issue. For the feasibility study, RAN4 plans to close the feasibility study in May meeting.
CHTTL: we share the similar view as Huawei. 
Apple: from conductive perspective, the key challenging is the antenna design. Antenna has band dependency. There are radiated consideration.

Agreement: 
· Once the feasibility of low band 4Rx for handheld UE is confirmed, the conclusion of feasibility can be applied to all the requested low bands and the feasibility does not preclude the introduction of the new low bands in the WID.
· RAN4 plans to close the feasibility study in May meeting.

	Company
	Comments

	Huawei, HiSilicon	
	Ok with option 1.

	Samsung
	Option1, we do not see clear difference among these FDD low bands

	ZTE
	Option 1. We also think the feasibility on the low bands support 4Rx in handheld UE should be treated as a package

	OPPO
	Option 1 and agree with the WF.

	Google
	Fine with Option 1.

	Qualcomm
	OK with WF/Option 1

	Meta
	Fine with the recommended WF/option 1

	Sony
	More study is needed for handheld UE.

	Verizon
	Support Option 1

	CMCC
	OK with option 1

	Apple
	We are not ready to accept that 4Rx is feasible for handheld UE only based on one reported implementation for one particular low band.

	vivo
	Option 1. The feasibility between low bands can be seen as similar case.

	Ericsson
	OK with Option 1, but it should be made clear that if 4Rx is agreed to be feasible for all the requested low bands <1GHz that it is not mandatory for a UE to support 4Rx for all of its supported low bands.

	Agreement in GTW: 
· Once the feasibility of low band 4Rx for handheld UE is confirmed, the conclusion of feasibility can be applied to all the requested low bands and the feasibility does not preclude the introduction of the new low bands in the WID.
· RAN4 plans to close the feasibility study in May meeting.



Sub-topic 1-2 Requirements for 4Rx at low bands
Issue 1-2-1: How to specify requirements for low band 4Rx (<1GHz)
· Proposals
· Option 1: No requirement to be defined for handheld UE and left to UE implementation to support this feature. [Apple]
· Option 2: Requirements need to be specified.
· Recommended WF
Skyworks: option 1 is the way to go because there is no signalling to preclude handheld UE to support 4Rx. There is no specific requirement needed.
CHTTL: Option 1 needs some clarifications. Does it mean the existing requirements apply to both handheld and FWA?
Huawei: Similar concern as CHTTL. The wording is not very clear.
Apple: to our understanding, the current note does not meant to preclude the application of 4Rx requirements to handheld UE. It just indicate the difficulty. There is no need to make any change in the current spec.
OPPO: based on the feedback, we cannot agree with Option1. Any feature needs requirement.
Skyworks: in our view, option 1 means that there is no need to define the additional requirements on top of the defined 4Rx requirements.
CMCC: Same understanding as Skyworks. We have different view of notes as Apple. We need remove the note.
Ericsson: we want to confirm whether the same refsen requirements can be applied to handheld UE.
Meta: we have the similar view as Ericsson. Can delat RIB and note be applied to handheld and FWA?
Vivo: we did not conclude the feasibility yet. It is not proper to make conclusion on the detailed requirements.
Skyworks: Option 1 is not related to the note1 in the table and is related to fact that we do not need the additional requirements. 
Moderator: we can just agree with Option 2.

Agreement: 
· Requirements is needed for 4Rx handheld UE, if the feasibility is confirmed
· FFS whether the new requirements will be specified or the existing requirements will be reused.


	Company
	Comments

	Huawei, HiSilicon
	No requirement or no specific requirement for handheld UE? Some clarification is needed. 
In our view, though the requirement could be specified for FWA UE, that could also be applicable for handheld UE if the requirement can be complied with.

	Xiaomi
	Pending on the discussion of issue 1-2-2/3

	ZTE
	There is clear NOTE restrictions on the sub-1GHz 4Rx in the spec, which is FWA restriction, so in our understanding, no matter the exising LTE value or new value are agreed in the end, we think the 4Rx requirements for sub-1GHz FDD band should be defined from specification perspective. 

	OPPO
	Option 2. Requirements are needed for the 4Rx feature in low bands, and if keep no requirement then it leaves the 4Rx performance no guaranteed. We do not see the how RAN4 can introduce a feature but no requirement defined for it.

	Google
	Support Option 1.

	Qualcomm
	Support Option 2 assuming we understand it in correct way. Until now, 4RX for LB has been for FWA as per note 1 in Table 7.3.2-2 “4RX operation is targeted for FWA form factor”. If the dRIB,4R is the same for FWA and handheld for a given LB, note1 would just be removed from that band. From specification perspective, it would not be a problem to specify different dRIB,4R for FWA and handled, if needed.
Of course, RAN4 should achieve some consensus on the feasibility before specifying requirements.

	Meta
	Option 1 is not clear if UE support 4Rx at low band. So prefer option 2 to define dRIB and REFSENS at low band for both HH UE and FWA UE. The requirement set can be defined as one set or two sets for each device type. 

	Sony
	Option 2: we tend to agree with Qualcomm that the feasibility should be concluded first before we talk about how to specify the requirement. 

	Skyworks
	Option1: Since there is no specific signaling for FWA vs Smartphone nothing prevent smartphones that can accommodate 4 good LB antennas to support the requirement defined for FWA and thus no additional requirement is needed. The Note restriction to FWA does not prevent a smartphone to declare support for 4Rx as there is no UE type signalled in FR1.

	Verizon
	Option 2: At least further clarifications are needed! 

	CMCC
	Is the proposal to apply the same requirements for handheld UE and FWA?

	Apple
	Option 1: Same view as Skyworks
If there is already handheld UE demonstrated operable with LB 4Rx in the field, that means the NOTE restriction to FWA is not hindering the handheld UE implementation. The NOTE shall be maintained to denote the LB 4Rx implementation challenges for handheld UE as a general aspect.

	vivo
	Option 2 seems more aligned with what we already defined in the specification. Even if no signalling difference between FWA and handheld UE, the requirements applicability seems still defined in the spec. Option 1 is also an interesting proposal and may also a wf, but seems not quite aligned with current way.

	Ericsson
	OK with the agreement from GTW session: 
· Requirements is needed for 4Rx handheld UE, if the feasibility is confirmed
· FFS whether the new requirements will be specified or the existing requirements will be reused.
It is true that handheld devices can already support 4Rx by following the current requirements for 4Rx despite the note that 4Rx operation is targeted for FWA form factor. If the feasibility is confirmed, the question is whether different requirements are needed for handheld devices, where in our view the same ΔRIB,4R = -2.7dB could be applied for handheld devices (so NOTE 1 can be removed from Table 7.3.2-2).

	Agreement in GTW: 
· Requirements is needed for 4Rx handheld UE, if the feasibility is confirmed
· FFS whether the new requirements will be specified or the existing requirements will be reused.



Issue 1-2-2:  ΔRIB,4R
· Proposals
· Option 1: ΔRIB,4R = -2.7dB [ZTE, OPPO, Ericsson]
· LTE delta RIB,4R (-2.7dB and -2.2dB) were defined based on differentiation of “easy” bands (below 3GHz) and “difficult” bands (above 3GHz).
· LTE B20 is a low band and has specified with -2.7dB for all UE types.
· Antenna is main difficulty to support 4Rx but it doesn’t impact the ΔRIB,4R (conduct requirement). The RFFE complexity/ILs and imbalance between different Rx chains are the main contributor of Rx RFSENS losses when more Rx antennas are supported, however, they are similar for FWA and handheld UE.
· Option 2: -2.2dB [Google]
· Implementation complexity is very high for the handheld UE equipped with LB 4Rx
· Option 3: Further investigate is needed [Sony]
· Recommended WF
· Is middle value between -2.7dB and -2.2dB agreeable, e.g. -2.5dB as compromise?
	Company
	Comments

	ZTE
	Option 1.

	OPPO
	WF is ok, though prefer Option 1 from the reasons listed in the sub-bullets.

	Google
	Depending on Issue 1-2-1 discussion. 
If Option 2 in Issue 1-2-1 is the consensus, we prefer Option 2 for Issue 1-2-2. But we also can compromise to Moderator proposed WF if it is the majority view.

	Qualcomm
	In our view, this should be relatively easy to agree eventually. We should not account any OTA characteristics as REFSENS for FR1 is a conductive requirement.
One alternative is to collect company proposals in WF and agree value(s) in next meeting based on further analysis.

	Meta
	Option 2. : ΔRIB,4R = -2.2dB is reasonable at low band due to antenna correlation and UE implementation complexity.

	Sony
	Option 3: Even though the main hurdle will be the antenna specification (TRS/TRP performance) the impact on the RF front-end, e.g., increased coupling loss, is not clear at the moment.

	Skyworks
	In our view a UE would only go for the burden of having 4Rx LB antenna to be able to demonstrate good performance thus we do not see why the existing -2.7dB would not be a good target. Compromise may also be OK.

	Verizon
	It is good idea to collect more company proposals in WF, and the final value should be no worse than the existing -2.7dB.

	CMCC
	Can be further discussed. Prefer -2.7dB

	Apple
	ΔRIB,4R is part of conductive REFSENS requirement. It is not clear why antenna correlation would affect ΔRIB,4R. 

	vivo
	Generally the starting point of option 1 seems not so much impacted by antenna performance since it is a conductive value. However, there may also be design constrains and some further compromise between option 1 and 2 may also reasonable.

	Ericsson
	Option 1, as REFSENS is a conducted requirement.

	Moderator summary:
· Option 1 (ZTE, OPPO, Skyworks, Verizon, CMCC, Apple, Ericsson)
· Option 2 (Google, Meta)
· Option 3 (Qualcomm, Sony)
· Comprise between Option 1 and 2 (OPPO, Google, Skyworks, vivo)
From feedback it seems majority prefers keep -2.7dB, or compromised value between Option 1 and 2.
Therefore, it is suggested to further discuss in next meeting and focus on down selection from -2.7dB and compromised value like -2.5dB.



Issue 1-2-3:  delta TRxSRS 
· Proposals
· Option 1: No spec update needed in RAN4, i.e. current spec also applies to FDD low bands. [Samsung, vivo, ZTE, Xiaomi, OPPO, Huawei, Ericsson]
· Option 2: delta TRxSRS is not applicable to FDD bands. [Google]
· Recommended WF
· Option 1.
	Company
	Comments

	Huawei, HiSilicon
	Option 1

	Samsung
	Option1

	Xiaomi
	Option 1

	OPPO
	Option 1

	Google
	We are fine with Option 1

	Qualcomm
	Option 1

	Meta
	Option 1

	CMCC
	Option 1

	Apple
	Option 1

	vivo
	Option 1

	Ericsson
	Option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 1-3 Signaling for 4Rx at low bands
Issue 1-3-1:  Signalling to differentiate requirements for handheld UE and FWA
· Proposals
· Option 1: No new signalling is expected to differentiate the requirements for different UE types. [Samsung, ZTE, OPPO]
· Recommended WF
· Option 1
	Company
	Comments

	Huawei
	Fine with the recommended WF. Option 1.

	Samsung
	Option1

	Xiaomi
	Option 1

	ZTE
	Option1

	OPPO
	Option 1

	Google
	Option 1

	Meta
	Option 1

	Verizon 
	Agree with Samsung and others!

	CMCC
	Option1. 

	Apple
	Option 1

	Vivo
	Option 1

	Ericsson
	Option 1

	Moderator summary: Option 1 is agreed.



Sub-topic 1-4 Performance evaluations inputs
Issue 1-4-1: Performance gain of low band 4Rx (<1GHz)
· Proposals
· The antenna efficiency may not that satisfactory under typical design based on new simulation. And some doubt remains on the actual performance gain that could be achieved. [vivo]
	Company
	Comments

	OPPO
	There already have agreement and confirms the fact that 4Rx low bands is applicable to some UE but may not be applicable to other UE which is UE implementation dependent. Therefore, in our view it is normal to see some UE may not have good performance/gain as others.

	Google
	We can support this proposal. It is also challenging for the handheld UE to achieve acceptable antenna efficiency for LB 4Rx.

	Qualcomm
	We encourage more OEM’s to provide performance evaluation inputs. We should not neglect the fact that 4RX LB is demonstrated in smartphone at least for one band. Furthermore, in our view the feasibility of 4RX LB does not require that all LB’s supported by a smartphone have 4RX support.

	Meta
	This is optional feature, Hence some UE can support the 4Rx and the other UE cannot achieve the requirements for 4Rx UE at low band. 

	Sony
	The proposal sounds more like an observation. However, we share that observation.

	Skyworks
	In our view a UE would only go for the burden of having 4Rx LB antenna to be able to demonstrate good performance. If not it should not target 4Rx

	Verizon
	Agree with Qualcomm and Skyworks! 

	Apple
	The proposal is a valid concern.

	vivo
	This is indeed more like an observation. It is not to say LB 4Rx is not possible, and the antenna efficiency is only one type of performance metric, but just some doubt on the achievable performance.

	Moderator summary: 
More companies share the understanding that 4RX LB an optional feature and it is demonstrated in smartphone at least for one band, meanwhile some other UE may have difficulty to achieve targeted antenna performance.



Summary for 1st round 
Moderator note: Summary of the discussion for each issue can be found in the comment table respectively.
Discussion on 2nd round
Moderator note: Discussion based on following WF.
	New Tdoc number
	Title
	Source
	Comments

	
	WF on low band 4Rx
	vivo
	




Topic #2: Tx requirements for 3Tx inter-band UL CA/EN-DC
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304720
	Samsung, Telus, Bell Mobility
	[bookmark: _Hlk132132508]Proposal 1: In terms of 3Tx for inter-band UL CA/ENDC with 2-band, the existing ΔTIB,c/ ΔRIB,c requirements could be applied, there is no need to specifically define new ΔTIB,c/ ΔRIB,c for 3Tx.
Proposal 5: A new clause suffix H for EN-DC with UL MIMO could be considered for 38.101-3.
Proposal 7: For PC1.5 inter-band CA/EN-DC SAR compliance, it is suggested to 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.

	R4-2304351
	Apple
	Proposal 1: Add the new clauses in Table 2-1 to TS 38.101-1 to enable the simultaneous 3Tx feature for inter-band UL CA.
Proposal 2: Endorse the text proposal above 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.
Observation 1:  A UE supporting simultaneous 3Tx transmission may not always support UL Tx switching.
Observation 2:  It seems necessary to introduce a new UE capability for the support of simultaneous 3Tx to differentiate the capability of UL Tx switching for the same inter-band UL configuration.
Proposal 3: Introduce a new UE capability for supporting simultaneous 3Tx transmission in inter-band UL CA/DC.

	R4-2304612
	LG Electronics
	[bookmark: _Hlk132133304]Proposal 1: Study whether the existing UE capabilities can be applied or new UE capabilities are needed for inter-band CA/EN-DC PC1.5 with 3TX.
Proposal 2: Define configured transmitted power by considering up to PC1.5. for inter-band CA/EN-DC PC1.5 with 3Tx.

	R4-2305085
	vivo
	[bookmark: _Hlk132132458]Proposal 1: Existing ΔTIB,c for CA/DC can be reused for 3Tx requirements for Tx.
Proposal 2: Further discuss what kind of scenario could be considered without 2Tx PC1.5 Inter-band UL CA
Proposal 3: Considering to also introduce dedicated clause for inter-band EN-DC + UL MIMO.
Proposal 4: Agree the following option regarding the Inter-band UL CA or EN-DC +TxD:
· In terms of inter-band UL CA or EN-DC with TxD (3Tx in total), it is suggested to 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).
Proposal 5: Tend to not introducing a new UE capability for 3Tx transmission in 2 bands.
Proposal 6: Not to restrict 3-Tx capable UE not supporting Tx switching feature.
Proposal 7: The 3Tx requirements are restricted to FWA in this release as in the WID.

	R4-2305133
	ZTE
	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.

	R4-2305134
	ZTE
	2.1 ΔTIB,c /ΔRIB,c 
Proposal 1: The existing ΔTIB,c /ΔRIB,c requirements could be applied for concurrent 3Tx for PC2 inter-band CA/ENDC combinations.

	R4-2305291
	Xiaomi
	Proposal 1: for Ts 38.101-1, introduce new sub-clause for 3Tx with clause suffix H.
[bookmark: _Hlk132134738]Proposal 2: for Ts 38.101-3, reuse the void clause suffix D to enable simultaneous 3Tx for inter-band UL CA.
Proposal 3: reuse the existing Delta Tib/Rib requirements for simultaneous 3Tx. 

	R4-2305430
	OPPO
	[bookmark: _Hlk132134928]Observation 1:   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.
Observation 2:   Current MIMO and CA capability signaling 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, meanwhile report the ULTxSwitchingBandPair-r16 of this band pair, then it means this UE cannot do 3Tx concurrent transmission.
Proposal 1:         No new signaling is needed to indicate that UE supports 3Tx concurrent transmission in inter-band UL CA.

Observation 3:   Tx switching is an optional feature which can be supported by any UE, and if 3Tx concurrent capable UE would like to do Tx switching it has to report one of the non-zero switching periods.

[bookmark: _Hlk132135073]Proposal 2:         UL Tx switching feature can be supported by 3Tx UE.

Proposal 3:         3Tx band combinations can be defined in MOP tables of clause with suffix H (inter-band CA+MIMO).

Proposal 4:         Clause suffix H is used in 38.101-3 for 3Tx with inter-band ENDC+MIMO.

	R4-2305431
	OPPO
	2.1 delta Rib/Tib
Proposal 1:         Same ΔTIB,c /ΔRIB,c requirements are applied for the band combination with 2Tx or 3Tx.

	R4-2305565
	Huawei
	Proposal 3: Existing delta Tib and Rib values are also applicable for the two-band combination with 3Tx.
Proposal 4: No need to consider new UE capabilities for UE supporting 3Tx for two-band combinations.



Open issues summary
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. [Samsung, vivo, Xiaomi, ZTE, OPPO, Huawei]
· Recommended WF
· Option 1
	Company
	Comments

	Huawei, HiSilicon
	Support the recommended WF. Option 1.

	Samsung
	Option1

	Xiaomi
	Option 1

	ZTE
	Option 1

	OPPO
	Option 1

	Meta
	Option 1

	LGE
	Option 1

	Skyworks
	Option 1

	CMCC
	Support option 1

	Apple
	Option 1

	AT&T
	Option 1

	vivo
	Option 1

	Moderator summary: Option 1 is agreed.



Issue 2-1-2: General principle of introducing Tx Requirement for 3Tx CA/DC
· Proposals:
· Option 1: [ZTE]
· 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. [OPPO]
· Recommended WF
· Option 1 and 2 are aligned, can use Option 1 wording in WF.
Moderator note: It was agreed in last meeting that “Reuse the single CC requirements for corresponding sessions” which might be misunderstood as only basic single CC requirement is applied. Thus, clarification is here.
	Company
	Comments

	Huawei, HiSilicon
	In general ok with the WF. 

	Samsung
	Fine with the recommend WF

	Xiaomi
	Ok with the recommended WF

	ZTE
	Ok with the recommended WF

	OPPO
	Ok with WF.

	Meta
	Fine with the recommend WF

	LGE
	OK with WF

	Skyworks
	We are fine with the way forward

	CMCC
	OK with recommended WF

	Apple
	Ok with the WF

	AT&T
	OK with moderator WF.

	vivo
	OK with the recommended WF

	Moderator summary: Recommended WF is agreed.



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 [vivo]
· New suffix H [Samsung, OPPO]
· Reuse the void clause suffix D [Xiaomi]
· 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. [ZTE]
· Recommended WF
· Introduce new sub-clause for inter-band CA + UL MIMO with clause suffix H for 38.101-3.
Moderator note: Generally, there is no much difference in the clause suffix as long as it is clear in the spec. To move forward maybe suffix H can be applied to align with 101-1.
	Company
	Comments

	Huawei, HiSilicon
	We are fine with the recommended WF.

	Samsung
	No strong view, Option1 is fine, can also live with Option2

	Xiaomi
	From our side, reusing the void clause suffix D is feasible. But we are also ok with recommended WF.

	ZTE
	Option 2. It should be noted that although UL-MIMO suffix D is introduced in 101-3 spec, no concrete requirements are defined. Our understanding is the ENDC+UL-MIMO can be still seen as ENDC, similar with ‘DC with and without SUL...’
[image: ]

	Rohde & Schwarz
	We are fine with the proposed WF. However it needs to be clearly stated that the defined band combinations are for 3Tx. The combination of EN-DC with UL MIMO or UL CA + UL MIMO could also be interpreted as using MIMO in both bands and thus 4Tx.

	OPPO
	Ok with WF, and there is typo should be inter-band ENDC +UL MIMO.

	Meta
	Fine to use new suffix H for 3Tx inter-band EN-DC + UL-MIMO. And The inter-band EN-DC will be captured in TS38.101-3. 

	Skyworks
	In our view a new clause is needed only if there is a specific inter-band requirement that is not already covered by the single band clauses or the general inter-band CA clauses. Cross referencing should be minimized and only the exceptions covered in a new clause. For example sub-clause occupied BW is no different for 3Tx.

	Apple
	Ok with the recommended WF

	AT&T
	OK with moderator WF.

	vivo
	No strong view. Can accept recommended WF as one of the proponent of option 1.

	Moderator summary: Majority support the recommended WF, therefore, it is suggested to agree on that, i.e. “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. [Apple]
	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


· Recommended WF
· Option 1 with 6.2/3/4/5H.2 is applied
Moderator note: Option 1 includes two choices, one is H.2, the other is H.3, the main purpose is whether to leave room for non-contiguous + UL MIMO.
	Company
	Comments

	Huawei, HiSilicon
	H.2 is ok for the moment. In case non-contiguous + UL MIMO introduced later, simply increase the number would be ok.

	Samsung
	Either one is fine for us

	Xiaomi
	Either one is ok

	Rohde & Schwarz
	Similar comment as for issue 2-2-1, it needs to be clear that the requirements are for 3Tx and not confused with 4Tx.

	OPPO
	Ok with WF.

	Meta
	Fine with the recommend WF

	Skyworks
	Same as for Issue 2-2-1

	Qualcomm
	Prefer .3 for inter-band to remain consistent with other subsections. .2 can be defined as ‘reserved’ in the interim, since the demand for intra-NC for this type of feature is not known at this time.

	Apple
	Ok with the recommended WF
To Rohde & Schwarz’s comment, you can refer to the draft TP which we provide in R4-2304351 where 3Tx is clearly stated. 

	AT&T
	OK with moderator WF.

	vivo
	Either is ok.

	Moderator summary: Most companies are ok with the WF or either “H.2” or “H.3”, and one company think “H.2” can be reserved for the NC CA. Therefore, it is suggested to use “H.3” as the agreement, meanwhile make it clear in the spec that this is for the UE with 3Tx.



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) (vivo)
· For inter-band CA+TxD to apply Option 1. [Samsung]
· 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. [ZTE]
· Option 3: 3Tx band combinations can be defined in MOP tables of clause with suffix H (inter-band CA+MIMO) [OPPO]
· Recommended WF
· Option 3 for inter-band CA+MIMO?
· Option 1 for inter-band CA+TxD?
Moderator note: It was agreed new clause suffix H will be introduced for inter-band CA+UL MIMO, there will be MOP tables with band combinations there, probably this will be enough to indicate which band combinations support 3Tx at least for inter-band CA+UL MIMO case? For the inter-band CA+TxD can capture in current inter-band tables.
	Company
	Comments

	Huawei, HiSilicon
	Prefer option 3.

	Samsung
	Fine with recommend WF.
1) Option 1 is proposed by us in last meeting, only applicable for inter-band UL CA/ENDC+TxD. It should be noted in current WID NOT all scenarios supports inter-band ULCA/ENDC+TxD, so this feature naturally cannot be endowed for all band combinations even though TxD could be applicable for all bands and even though 3Tx MSD could reuse the values of 2Tx.
· 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)

2)For inter-band ULCA/ENDC+UL MIMO, suffix H MOP table is a good place as already illustrated by Apple’s recommended wording of the CR.


	Xiaomi
	Prefer option 3.

	ZTE
	It seems different options discuss different things, option 1 is for power class, option 2 is for configurations and option 3 is for MOP.
Our proposal in Option 2 should be considered since option 2 is not for RF requiremetns, but for the configurations defined in section 5. At this stage, we don’t think there is a need to define a new sub-clause 5.5H for the configuration. 

	OPPO
	Option 3 probably can also be applicable to inter-band CA/ENDC+TxD with some clarification notes in the inter-band CA/ENDC + UL MIMO table similar as Option 1 in the handling of TxD.
Therefore, we are ok with either Option 3 for both inter-band CA/ENDC +TxD and UL MIMO, or go with the WF to put inter-band CA/ENDC + TxD in the current inter-band CA/ENDC table.
For Option 2, probably there is no need to add anything in the configuration tables, since there is no difference in the CA/ENDC configurations for 2Tx or 3Tx in inter-band UL CA/ENDC.

	Skyworks
	In our view it is better that the 3Tx combinations are identified in the general CA tables as except for PC3+PC1.5 any PC3+PC2 w/wo increased power should apply whether they are 2Tx or 3Tx. So tend to agree with Option 2

	Qualcomm
	Option 3 

	Verizon
	Unless, the Option 3 could identify PC3+PC3(2Tx), PC3+PC2(2Tx) and PC3+PC1.5(2Tx) clearly along with UL MIMO and TxD, otherwise we agree with Samsung.

	Apple
	We can start with Option 3 for inter-band UL CA + MIMO. For inter-band UL CA + TxD, we can leave more time for companies to consider how and where to capture the requirements.

	AT&T
	We are OK to use Option 3 as a baseline for inter-band UL CA+MIMO and agree with Samsung. Moving forward, how will we handle cases where higher-order DL combinations in PC3 band are supported with the same UL CA+MIMO? Where will this information be documented? Presently, we handle this in the table notes to indicate which DL combinations are supported.

	vivo
	Can use recommended as baseline. If majorly support option 3, we can also accept.

	Moderator summary: Most companies ok with Option 3 for inter-band UL CA+UL MIMO, and one company suggest further study the case of inter-band UL CA+TxD in next meeting. And one company raised the question of “how will we handle cases where higher-order DL combinations in PC3 band are supported with the same UL CA+MIMO? Where will this information be documented? Presently, we handle this in the table notes to indicate which DL combinations are supported”.
It is suggested to 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. [LGE]
[image: ]
	Company
	Comments

	Huawei, HiSilicon
	The mechanism for applicable of uplink dutycycle for inter-band CA is different from that for single carrier, whether the way of delta Ppowerclass=6 dB can be copied as single carrier needs further consideration. 

	Samsung
	General fine with the proposal, but seems the examples given are for ΔPpowerclass which is based on duty cycle or P-max, while the title is for configured transmit power raising to 29dBm?

	 Xiaomi
	We agree with Huawei, it should be further discussed whether the current average percentage of uplink symbols defined for PC2 could be reused for PC1.5.

	ZTE
	Similar view with Huawei and Xiaomi. PC1.5 inter-band CA+UL-MIMO duty cycle scheme should be further discussed.

	OPPO
	In our understanding this is for the duty cycle based achievable MOP fallback issue. And in general the 6dB/3dB fallback can be applied no matter how detailed the duty cycle scheme will be. This can be discussed further together with Issue 2-5 SAR.

	Meta
	This is related with SAR regulation. The option 1 is considered as the start point of the delta P powerclass for 3Tx PC1.5 UE.

	LGE
	We think there is some impact on MOP/PCMAX related to the average percentage of uplink symbols, because the existing requirements were specified with only PC2. So, we’re fine with further discussion how to address the impact by PC1.5. 

	Skyworks
	We agree the Pcmax equations enable the TDD band of an inter-band combination to fully use PC1.5 based on 2Tx. For duty cycle aspects it may need further discussion especially if the second band may be 1Tx PC2 (FDD or TDD) or 2Tx PC2 FDD introduced.

	Qualcomm
	Would proponent clarify why PC1.5 would not need an intermediate 3 dB option also for delta(P_powerclass)?

	Apple
	ΔPPowerClass,CA = 3 dB and ΔPPowerClass,EN-DC = 3 dB have already been specified for PC2 inter-band UL CA and PC2 inter-band EN-DC respectively when the requirements of default power class are applied.
For PC1.5, considering that there is only one combination proposed in this WID which however may require substantial works on developing the general requirements and potential new MSD framework, we suggest to postpone the PC1.5 inter-band UL CA/DC feature into Rel-19.

	Moderator summary: Companies recognize that the delta Ppowerclass,CA may need updates for the PC1.5 inter-band UL CA case, but how to change it have different views and some companies request more study in next meeting.
It is suggested to 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 [Apple]
· Recommended WF
· Option 1
	Company
	Comments

	Huawei, HiSilicon
	We prefer to see the requirements as a package in a draft CR rather than some of them endorsed here and there in a discussion paper. In addition, 3T is not just for inter-band CA with UL MIMO, how to consider the applicable requirements for Tx in a constituent band?

	ZTE
	Similar view with Huawei. Moreover, how to include the configurations in clause 5.5 should also be discussed. 

	OPPO
	This can be considered as reference when drafting the CR.

	Meta
	Big CR approach is fine to complete the WI. Each Draft CR can be endorsed in each RAN4 WG and the endorsed CRs are captured in the draft big CR in each RAN4 WG. Finally, the draft big CR will be agreed to complete the WI in November RAN4 meeting. 

	Qualcomm
	Support – minor edit may be required pending subsection number. We see the benefit of having come kind of running pseudo CR or draftCR as pieces come together. It is easier to build on.

	Apple
	Option 1 is our proposal. Comments and suggestion on this part of draft TP are welcome. On the hand, if companies can agree on the Option 1 proposal in Issue 2-2-2: Clause names for 3Tx CA in 38.101-1, maybe companies can consider to divide the works for clauses 6.2H.2, 6.3H.2, 6.4H.2, and 6.5H.2 to share the loading on TP drafting.

	Moderator summary: There is some concerns on approving TPs in separate papers and suggest to approve them in a big feature CR, however, other companies think separate TPs can be approved to share work load. 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 [Apple]
· 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 [vivo, OPPO, Huawei]
· 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.
· Recommended WF
· There is no need to introduce new UE capability to indicate UE supporting 3Tx in 2bands, however, for the case of how 3Tx UE to support Tx switching capability can be further discussed in Issue 2-3-2 and Issue 2-3-3.
Moderator note: Option 1 seems more related to indicate whether 3Tx UE can also support Tx switching feature which is discussed in Issue 2-3-2 and Issue 2-3-3
	Company
	Comments

	Huawei, HiSilicon
	Option 2. Existing capabilities reporting would be enough to distinguish the implementation of simultaneous 3T or Tx switching for a two-band combination. 

	Samsung
	Fine with recommended WF

	Xiaomi
	Ok with recommended WF

	OPPO
	Ok with WF.

	Meta
	Fine with WF

	Qualcomm
	Option 1 (for now)
It would be useful to clarify the meaning of UL Tx switching in 3Tx context. 38.306 states for the IE ULTxSwitchingBandPair-r16 that ‘UE shall indicate support for 2-layer UL MIMO capabilities at least on one of the indicated two bands for UL…’
If both bands can support 2-layer UL, UL Tx switching capability in the 3Tx context could mean:
Scheduling config 1: 2 layers in band A +1layers in band B
Scheduling config 2: 1 layer in band A + 2 layers in band B 

	CMCC
	OK with recommended WF.


	Apple
	Ok with the recommended WF

	vivo
	OK with the recommended WF. However, the example provided in option 2 may not be the solution and clarification .

	Moderator summary: Most companies ok with the recommended WF, i.e. no new capabilities introduced to indicate UE supporting 3Tx in 2bands. And one company raised question on the meaning of Tx switching with 3Tx.
It is suggested to 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 [OPPO, vivo]
· Option 2: A UE supporting simultaneous 3Tx transmission may not always support UL Tx switching. [Apple]
· Recommended WF
· Option 1
Moderator note: Option 2 is not contradicting with Option 1.

GTW discussion:
Apple: this is related to introduce the new capability for simultaneous 3Tx. If UE does not indicate anything, network does not know whether UE supports UL tx switching.
Huawei: if UE indicates Tx switching capability, network configures UE as switching. If not, network treats as 
CMCC: Tx switching feature is defined based on 2Tx assumption. If UE has 3Tx, UE does not need to indicate any switching period. We do not know how to combine them.

	Company
	Comments

	Huawei, HiSilicon
	For a specific band combination, UE either support 3Tx or 2Tx with Tx switching. While for Tx switching, UE can indicate corresponding switching capability. If no per BC switching capability reported, 3T can be supported instead.

	Samsung
	Fine with recommended WF

	Xiaomi
	Both options are ok

	ZTE
	It seems ‘Tx switching’ related are not in the scope of the WID, doesn’t it? 

	OPPO
	OK with WF.
ZTE comment is valid, there is no specific objective for Tx switching feature here.

	Meta
	We also think both options are fine.

	Qualcomm
	Option 2: 3Tx and Tx switching represent distinct capabilities.
Moreover, reproduced from our comment to 2-3-1:
It would be useful to clarify the meaning of UL Tx switching in 3Tx context. 38.306 states for the IE ULTxSwitchingBandPair-r16 that ‘UE shall indicate support for 2-layer UL MIMO capabilities at least on one of the indicated two bands for UL…’
If both bands can support 2-layer UL, UL Tx switching capability in the 3Tx context could mean:
Scheduling config 1: 2 layers in band A +1layers in band B
Scheduling config 2: 1 layer in band A + 2 layers in band B

	CMCC
	In our view, UL Tx switching feature is specified for UE with 2Tx and requires switching period. For 3Tx UE, switching period is not needed. So UL Tx switching for 3Tx UE is based on network scheduling, no switching period will be reported by 3Tx UE.

	Apple
	Our view is that for the same combination with 1Tx in one band, and 2Tx in the other band, if UL Tx switching IE is indicated, that means UE only supports UL Tx switching for the combination. For 3Tx, if new capability would not be introduced, that would mean by default 3Tx is supported for the combination. One potential concern is that if a UE is capable of supporting both 3Tx and UL switching, while connecting to a legacy network which only supports UL Tx switching, if UE did not signal any capability, we are not sure how network would schedule the UL configuration to the UE. Would the 2Tx band fall back to 1Tx in order to support UL CA/DC? If this concern can be clarified, we are fine for not introducing a new UE capability for 3Tx.  

	vivo
	Option 1 as proponent. The flexibility may be needed.

	Moderator summary: This issue was discussed online, but no consensus on the relation between 3Tx and Tx switching feature, this is also the case in the feedbacks above. Considering Tx switching is not part of this WI and per RAN4 chair guidance during online, it is suggested to 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 [Apple]
· 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.

	Company
	Comments

	Huawei, HiSilicon
	We don’t understand in which scenario UE can support both Tx switching and simultaneous 3Tx. No new UE capability is needed for UE supporting 3T, and Tx switching is a separate UE capability. 

	Samsung
	Share similar view that Tx switching is a separate UE capability, and NW may also do not care about the UE implementation, via 2Tx or 3Tx.

	ZTE
	Same as above.

	OPPO
	Tx switching is not in the scope of this WI, i.e. there is no specific objective to discuss/specify UE with both 3Tx and Tx switching feature. And this means in our view, Tx switching feature can be indicated via corresponding capability regardless it is 2Tx or 3Tx.

	Qualcomm
	Option 1, but FFS option 1 has an exhaustive list of scenarios.

	CMCC
	As we commented in issue 2-3-2, UL Tx switching feature is for UE with 2Tx and requires switching period, while 3Tx UE does not. So there is no need to d iscuss the support of UL Tx switching feature for 3Tx UE.

	Apple
	Same comment as in Issue 2-3-3

	Moderator summary: Similar as Issue 2-3-2. It is suggested to 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 [vivo]
· Recommended WF
· Option 1

	Company
	Comments

	Huawei, HiSilicon
	Ok with option 1, it’s clear described in the WID, and no normative work for handheld UE in Rel-18.

	Samsung
	Option1, align with the WID

	Xiaomi
	Ok with option 1

	ZTE
	Ok with option 1.

	OPPO
	Ok with Option 1.

	Meta
	Fine with Option 1

	Sony
	Option 1

	Qualcomm
	We understand the intent. Since FR1 does not distinguish UE types at a network signaling level, how would such an exclusion be implemented in the standard?

	Apple
	Ok with Option 1

	AT&T
	OK with Option 1.

	vivo
	Option 1 as proponent.

	Moderator summary: 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. [Samsung]
· Option 2: For PC1.5 band combination, SAR compliance with the possible new signalling for the duty cycle mechanism need to be further studied. [ZTE]
· Option 3: Study whether the existing UE capabilities (PC2-related maxUplinkDutyCycle) can be applied or new UE capabilities are needed. [LGE]

	Company
	Comments

	Huawei, HiSilicon
	Support option 1. 

	Samsung
	Support Option1 for inter-band NR-CA, while for EN-DC, there is no example band combination for PC1.5 included in current WID, do we need to include an example band combination for EN-DC to make the whole discussion more completed? Or just define requirement for SAR compliance without example band combination?

	Xiaomi
	Option 1 is ok

	T-Mobile USA
	We think that Option 1 would be confusing. For single band PC1.5, there has been a requirement since Rel-16 that if maxUplinkDutyCycle-interBandCA-PC2 is not present, the default duty cycle is 50% for PC2, or 25% for PC1.5. We also recently sent an LS to RAN2 [R4-2220807] explaining this. If we now say that for UL inter-band CA, the default duty cycle for PC1.5 is 100% when maxUplinkDutyCycle-interBandCA-PC2 is not present, we think it would be confusing. We think that it would be better if a UE that could support 100% duty cycle for PC1.5 inter-band UL CA declares maxUplinkDutyCycle-PC1dot5-MPE-FR1 = 100%. Sorry, we stand corrected. The default behavior when maxUplinkDutyCycle-interBandCA-PC2 is different than the default behavior for single band when the IEs are not present. We are OK with Option 1.

	OPPO
	As commented by T-Mobile USA that in last meeting there is one LS to RAN2 to change the default behaviour of PC1.5 maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 as 25% applied instead of PMPR for single CC case. 
However, for the inter-band UL CA/ENDC PC1.5 case, we are ok with Option 1 to follow the PC2 inter-band UL CA/ENDC case.

	Meta
	We are fine with option 1 as starting point for SAR regulation.

	LGE
	Support Option 3.
We need to consider impact on both inter-band CA and inter-ENDC with 3Tx as mentioned in WID.  The related uplink duty cycles are specified differently depending on CA/EN-DC. 
For option 1, 0.5*maxUplinkDutyCycle-interBandCA-PC2 may not be an optimal solution. Because maxUplinkDutyCycle-interBandCA-PC2 has range of 50,60,70,80,90 and 100. It cannot cover all possible issues of PC1.5.

	Skyworks
	We are not sure option 1 is future proof as PC1.5 is also possible with PC2 1Tx + PC2 2Tx and in the future one of the two could be FDD. That being said I see value on being able to reuse the same signaling than the lower power class with a different meaning

	CMCC
	If only FWA is within Rel-18 scope, do we need to consider SAR?

	Apple
	It might be better to leave companies more time to think through this issue for PC1.5 inter-band combinations.

	vivo
	Propose to postpone this issue and let company to have more thinkings.

	Moderator summary: No consensus can be reached for now and some companies request more study in next meeting. Issue can be captured in the WF for discussion.



Summary for 1st round 
Moderator note: Summary of the discussion for each issue can be found in the comment table respectively.
Discussion on 2nd round
Moderator note: Discussion based on following WF.
	New Tdoc number
	Title
	Source
	Comments

	
	WF on Tx requirements for 3Tx UE
	OPPO
	




Topic #3: Rx requirements for 3Tx inter-band UL CA/EN-DC
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304720
	Samsung, Telus, Bell Mobility
	Observation 1: In basket WI FDD_PC2_HPUE, for n3-n78, the harmonic requirement for UE not indicating TxD for n3 has already been introduced into Rel-18 spec, while the harmonic requirement for UE indicating TxD for n3 is still under discussion and observed from the data captured in TP R4-2303457 [3] that the value could be 8+ dB higher.
Proposal 2: The requirement development procedure should be aligned between FDD_PC2_HPUE WI and 3Tx WI, i.e. if it is determined in FDD_PC2_HPUE WI there would be two sets of requirements (aggressor band w/wo TxD) for harmonic, then identical principle should apply to 3Tx that for harmonic/harmonic mixing/cross band isolation, the group should also evaluate the MSD for the aggressor band equipped with 2Tx (via TxD or UL MIMO); or vice versa.
Observation 2: In RAN#99 it was agreed neither new PC1.5 inter-band 2Tx WI nor upscoping existing WI to include PC1.5 2Tx is allowed, so for PC1.5 3TX, at least there is no existing PC1.5 2Tx MSD to be referred to.
Proposal 3: For IMD, evaluate and determine the applicable MSD framework for 3Tx operation for different scenarios, select example band combinations and define new MSD value if needed.
Observation 3: For PC2 CA_n26-n78, CA_n8-n78, DC_40-n78, currently there is no corresponding PC2 2Tx MSD to be referred to.
Observation 4: PC1.5 for inter-band UL CA/EN-DC could only be enabled via 3Tx operation in Rel-18.
Observation 5: For PC2, it is also likely that certain band combination with certain power class is only enabled via 3Tx, but not 2Tx.
Proposal 4：Identical MSD value(s) apply for inter-band UL CA/EN-DC+UL MIMO and inter-band UL CA/EN-DC+ TxD, for a band combination with certain power class.
Observation 6: In case the MSD of 3Tx cannot reuse the exiting MSD of 2Tx, which is equivalent to there would be band combination specific requirement for 3Tx, then 3Tx operation can only be enabled by case-by-case manner.
Proposal 6: Discuss and determine whether 3Tx operation (inter-band ULCA/EN-DC+TxD) could be enabled for all PC2 and PC1.5 band combinations in future meetings once the group reach consensus on MSD framework for 3Tx. 
-In case the MSD for 3Tx can reuse the existing MSD values of 2Tx, the 3Tx operation (inter-band ULCA/EN-DC+TxD) could be enabled for all PC2 and PC1.5 band combinations as a general feature.
-In case the MSD for 3Tx cannot reuse the existing MSD values of 2Tx, the 3Tx operation (inter-band ULCA/EN-DC+TxD) should be enabled by case-by-case manner.

	R4-2304352
	Apple
	Observation 1: For TDD-TDD configuration with simultaneous 3Tx, since both bands are transmitting, there would not be any DL reception and no MSD requirement would need to be considered.
Observation 2: For FDD-TDD configuration with simultaneous 3Tx, only FDD band DL may potentially be impacted by either Rx harmonic mixing or 2UL IMD.
Observation 3: In DL CA combination with Rx harmonic mixing issue, the UL aggressor in TDD band can be either 1Tx or 2Tx of the same power class except for PC1.5, RAN4 has never differentiated the MSD requirement based on either 1Tx or 2Tx implementation.
Observation 4: For 2UL IMD impact to FDD band DL, though the total TDD band UL power coupled to FDD band PA input may have subtle difference between 1Tx and 2Tx implementations in TDD band UL, it would not be practical to assume a different coupling factor between 1Tx and 2Tx that can be agreeable by all companies.
Observation 5:  MSD requirements are meant to verify the PA linearity, filter isolation, as well as receiver linearity performance.
Observation 6: Though ideally it may be desired to set the outpower at PCMAX for the worst-case MSD, there would be no loss of test coverage if reusing the PC2 2UL IMD MSD test configuration (Option 2) for PC1.5 UL CA/DC with (PC3 FDD + PC1.5 TDD) UL configuration.
Observation 7: PC1.5 for inter-band UL CA/DC is a new feature where certain general requirements may need to be developed.
Proposal 1: For FDD-TDD configuration with Rx harmonic mixing issue, the existing MSD requirements under the same TDD band power class can be reused for the same combination with 3Tx, and no new requirement would need to be specified.
Proposal 2: PC2 2UL IMD MSD requirements defined for 2Tx can be reused for 3Tx for the same band combination.
Proposal 3:  For the same UL inter-band combination, the 2Tx requirements should be introduced earlier than or at least in parallel with the 3Tx of the same power class.
Proposal 4: For PC1.5 UL CA/DC with (PC3 FDD + PC1.5 TDD) UL configuration, reuse the PC2 2UL IMD MSD test configuration (Option 2 in Table 2.2-1) and requirements.
Proposal 5: New 2UL IMD MSD framework is to be discussed only when PC1.5 UL CA/DC with (PC2 FDD + PC2 FDD or TDD) and (PC2 FDD + PC1.5 TDD) would be introduced later.
Proposal 6: If RAN4 would not be able to reach consensus on the 2UL IMD MSD framework for the intended PC1.5 UL configuration, postpone the PC1.5 feature for inter-band UL CA/DC into Rel-19 to simplify the scope and reduce the workload of the WID.

	R4-2305086
	vivo
	Proposal 1: Existing ΔRIB,c for CA/DC can be reused for 3Tx requirements for Rx.
Proposal 2: If the difference between the MSD of 2Tx and 3Tx is less than [X]dB for some examples, re-using current requirements could be extended generally. The value [X] can be further discussed.
Proposal 3: Discuss whether the configured power in receiver requirements need to consider 2Tx case or not.

	R4-2305134
	ZTE
	2.2 MSD
Proposal 2: It is proposed to select two example band combinations to re-evaluate the MSD value to see the delta MSD compared to the existing MSD of PC2 band combination.
Proposal 3: Same uplink/downlink configurations of the existing PC2 band combination are for concurrent 3Tx PC2 band combination.

	R4-2305292
	Xiaomi
	PC2 inter-band CA or EN-DC
Proposal 1: if PC2 is already introduced for the corresponding inter-band CA and EN-DC band combination with 2Tx, the same MSD requirements could be reused for 3Tx. If PC2 is not introduced, the MSD requirements should be re-evaluated. 
Based on the proposal, the summary on how to define MSD requirements for the example PC2 band combinations in the WID is shown in table 2.
PC1.5 inter-band CA or EN-DC
Observation 1: if the worst case is considered, the UL configuration 23 dBm+27.8dBm should be set when evaluating the MSD requirement for PC1.5.
However, regarding the proposal on reusing the PC2 2UL IMD MSD requirement and test configuration in the [2] for PC3+PC1.5 case, we think it is also reasonable if the following power configuration is not changed when testing.
Both of the transmitters shall be set min(+23 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4

	R4-2305431
	OPPO
	2.2 MSD for harmonics
Proposal 2:         No harmonic MSD needs to be analyzed in this WI considering the additional Tx chain comparing to legacy UE is in high band rather than low band.
2.3 MSD for harmonic mixing
Observation 1:   The harmonic mixing MSD for PC2 2Tx is 3dB higher than that of PC3 1Tx considering the interference is doubled.
Observation 2:   The harmonic mixing MSD difference between PC2 1Tx and PC3 1Tx is around 3dB considering the power is 3dB higher.
Proposal 3:         Reuse the harmonic mixing MSD of 2Tx to 3Tx as long as the power class in high Tx band is same.
Proposal 4:         For 3Tx inter-band UL CA with PC1.5 in high Tx band, the harmonic mixing MSD is defined as 3dB higher than that of PC2 in high Tx band.
2.4 MSD for cross band isolation
[bookmark: _Hlk132184998]Observation 3:   MSD for cross band isolation only needs to consider the high band Tx leakage interfere low band scenario in this WI.
Observation 4:   The cross-band leakage for PC2 with 2Tx is a SUM of two PC3 Tx signals which leads to the cross-band leakage MSD is 3dB higher than 1Tx PC3 case.
Proposal 5:         The cross-band leakage MSD for 3Tx band combination with PC2 2Tx in high band is 3dB higher than the same band combination with PC3 1Tx in high band case.
Proposal 6:         The cross-band leakage MSD for 3Tx band combination with PC1.5 in high band is 3dB higher than the same band combination with PC2 1Tx in high band case.
2.5 MSD for IMD with total power class 2
Observation 5:   The IMD produced at the 1Tx low band PA in band combinations with 3Tx or 2Tx are same.
Observation 6:   The IMD produced by two high band Pas in 3Tx band combination are expected to be smaller than one high band PA in 2Tx band combination.
Observation 7:   The total IMD produced by 3Tx band combination are expected to be equal to or smaller than 2Tx band combination.

Proposal 7:         Reuse the current PC2 IMD MSD of 2Tx band combinations for 3Tx with total power class PC2 cases including (1Tx PC3 + 2Tx PC2), (1Tx PC3 + 2Tx PC3) and (1Tx PC2 + 2Tx PC2).
2.6 MSD for IMD with total power class 1.5
Observation 8:   The MSD scenarios for n41+n71 with 3Tx PC1.5 total power class includes H4 harmonic and IMD4, and only IMD4 need to be further evaluated considering the H4 doesn’t be impacted.
[bookmark: _Hlk132186107]Proposal 8:         For PC3 n71+ PC1.5 n41 with total power PC1.5, keep the harmonic MSD unchanged in the spec, and re-evaluate the IMD4 MSD.

	R4-2305565
	Huawei
	Observation 1: For certain band combinations, due to additional paths for non-linearity products, some MSD mechanisms should be re-evaluated. 
Observation 2: As the linearity assumptions vary band by band, the MSD values, if needed, should be studied case by case for 3Tx vs 2Tx band combinations. 
Proposal 1: MSD analysis should be performed case by case for the proposed band combinations with 3Tx in two operating bands.
Proposal 2: If new MSD values are to be defined for 3Tx band combinations, separate tables should be considered in the specification.



Open issues summary
Sub-topic 3-1 Harmonics
Issue 3-1-1: 3Tx MSD for Harmonic
· Proposals
· Option 1: No harmonic MSD needs to be analysed in this WI considering the additional Tx chain comparing to legacy UE is in high band rather than low band. [OPPO]
· Option 2: The requirement development procedure should be aligned between FDD_PC2_HPUE WI and 3Tx WI, i.e. if it is determined in FDD_PC2_HPUE WI there would be two sets of requirements (aggressor band w/wo TxD) for harmonic, then identical principle should apply to 3Tx that for harmonic/harmonic mixing/cross band isolation, the group should also evaluate the MSD for the aggressor band equipped with 2Tx (via TxD or UL MIMO); or vice versa. [Samsung]
· Recommended WF
· Is Option1 agreeable?
Moderator note: FDD HPUE basket WI has been referred, and the main purpose is to highlight the harmonic differences between 1*26dBm PA and 23+23 PA for PC2.
However, in this 3Tx WI there is no new harmonic scenario introduced by an additional high band Tx chain, i.e. the harmonic is unchanged in this WI.

GTW Discussions: 
Huawei: this issue is specific to harmonic issue. For the BC in the current WID, the high band is for 2Tx transmission for which we do not need consider harmonic issue. The other band combinations may have the issue. 
ZTE: we have similar view as Huawei. We are not sure if the new BC will be requested in the WID. There are still new band combinations requested. For the existing BCs in WID, all the BCs including TDD uplink MIMO, for this case there is no need to define the harmonic MSD. In future if the high power is included, the harmonic MSD needs be evaluated.
Samsung: Share the similar view. We should have the general principle that the aggressor band equipped with 2Tx. In the TR, there are two tables specified. One table is for aggressor band, and the other table is for aggressor band with 2Tx. There would be two sets of requirements. The difference would be 8dB. We should use the same methodology. 
Apple: in our view, if introducing band n78 for uplink, there is no difference. We can reuse the DL only requirements for 3Tx.
Skyworks: we agree with Apple. We see no reason to have difference.
OPPO: share the similar view on 1Tx and 2Tx especially for TDD. Samsung issues are related to FDD. Regarding comment from Huawei, ZTE and Samsung, no matter what band combination will be introduced, we should follow the scope that uplink MIMO on TDD band. We need align the harmonic mixing and cross band isolation.
Samsung: In the future there is following basket WI, the scope should be aligned with the scope in this WI.

Agreement: No harmonic MSD needs be analysed for band combination with high TDD band supporting 2Tx in this 3Tx WI.

	Company
	Comments

	Huawei, HiSilicon
	If 2T is for higher TDD band for the proposed band combinations in the WID, harmonic case is the same as 1T if there is harmonic exception in the spec, but the conclusion should be generic for all possible 3T band combinations, not just for those in the current WID. 

	Samsung
	Share similar view with Huawei, the agreement should be generic to accomandate the case lower band equipped with 2Tx(such as n1, n3 etc), considering in future a following basket WI for 3Tx or include 3Tx is expected.
In short, we think harmonic/harmonic mixing/cross band isolation could adopt the same methodology in terms of MSD with 2Tx in aggressor band, i.e., re-evaluate or reuse the MSD with 1Tx in aggressor band.

	Xiaomi
	Option 1 is ok for us if PC2 is already introduced for the corresponding inter-band CA and EN-DC band combination with 2Tx

	ZTE
	The option 1 is ok for the band combination without PC2 FDD band if we consider the harmonic always happen for n*FDD UL = TDD DL band

	OPPO
	Ok with Option 1 as the 2Tx is always on the high band in this WI.
And also ok with same approach to be adopted as harmonic mixing and cross band leakage for future release if there is 2Tx in the low band.

	Skyworks
	We are fine with option 1 but mainly because we do not see that there should be any significant inter-band MSD difference whether a UE uses 1Tx or 2Tx, as such only the MSD related to a PC1.5 3Tx are missing. For the in-band RSD for 1Tx and 2Tx FDD this is a different story as the two PA are directly transmitting into the two LNA of the two Rx while the 1Tx PC2 benefits from a lower interference level in one of the Rx thus lower MSD thanks to MRC combiner. In an inter-band case this may not be the case as the defined MSD often assume the same interference in both victim band Rx and thus no MRC gain. Now, whether this interference come from 1Tx or 2Tx will make little difference in the interference level and may not be worth reconsidering.

	Qualcomm
	Option 1
(only applies for the present scope of this WI)

	Verizon
	Option 1

	Apple
	UL harmonic requirements are no different between DL only combination and UL combination for the same power class and same aggressor UL band. When 3Tx would include the combination with 2Tx in FDD band in future, the requirements from DL only combination with 2Tx in FDD band UL can still be reused.

	AT&T
	Option 1.

	GTW Agreement: No harmonic MSD needs be analysed for band combination with high TDD band supporting 2Tx in this 3Tx WI.



Sub-topic 3-2 Harmonic mixing
Issue 3-2-1: 3Tx MSD for Harmonic mixing
· Proposals
· Option 1: The requirement development procedure should be aligned between FDD_PC2_HPUE WI and 3Tx WI, i.e. if it is determined in FDD_PC2_HPUE WI there would be two sets of requirements (aggressor band w/wo TxD) for harmonic, then identical principle should apply to 3Tx that for harmonic/harmonic mixing/cross band isolation, the group should also evaluate the MSD for the aggressor band equipped with 2Tx (via TxD or UL MIMO); or vice versa. [Samsung]
· Option 2: For FDD-TDD configuration with Rx harmonic mixing issue, the existing MSD requirements under the same TDD band power class can be reused for the same combination with 3Tx, and no new requirement would need to be specified. [Apple, OPPO]
· In R4-2304352: RAN4 has never differentiated the MSD requirement based on either 1Tx or 2Tx implementation
· Analysis in R4-2305431: 
· The harmonic mixing MSD for high band PC2 2Tx is 3dB higher than that of high band PC3 1Tx considering the interference is doubled.
· The harmonic mixing MSD difference between high band PC2 1Tx and high band PC3 1Tx is around 3dB considering the power is 3dB higher and the comparison of MSD already defined in current spec.
· Option 3: For 3Tx inter-band UL CA with PC1.5 in high Tx band, the harmonic mixing MSD is defined as 3dB higher than that of PC2 in high Tx band. [OPPO]
· Recommended WF
· Is Option 2 agreeable? i.e. (For FDD-TDD configuration with Rx harmonic mixing issue, reuse the existing MSD requirements under the same TDD band power class for the same combination with 3Tx, and no new requirement would need to be specified)
Moderator note: In current spec, there is only one harmonic mixing requirements defined for PC2 or PC1.5, and no differentiation of TxD.
	Company
	Comments

	Huawei, HiSilicon
	Neither option 2 nor option 3 is acceptable for us. The harmonic mixing should be studied case by case for the proposed band combinations in the WID.

	Samsung
	Option 1
Cannot accept option2 nor option 3, since even for 2Tx operation for PC2/ PC1.5 , 3/6dB cannot be added directly on top of the MSD value of PC3, re-evaluation is required which is the working procedure of band combination. There is coupling between the two Chains of aggressor band.

	Xiaomi
	For PC2 inter-band CA or EN-DC
The existing MSD for harmonic mixing could be reused if PC2 is already introduced for the corresponding inter-band CA and EN-DC band combination with 2Tx
For PC1.5 inter-band CA or EN-DC
The MSD should be studied case by case.

	ZTE
	Currently Option 1.

	OPPO
	Ok with Option 2, and in our view existing PC2 harmonic mixing MSD can be considered as baseline especially for the 2Tx band is high TDD band because current harmonic mixing requirements don’t differentiate TxD, and separate MSD for TxD was only discussed in the FDD PC2 cases. 
If companies think case to case analysis is needed, a following question is do we need to update all the existing PC2 band combination requirements?
Therefore, we suggest to use existing PC2 harmonic mixing MSD as baseline for TDD bands with 2Tx case, and if specific issue is identified for a band combination then case by case analysis will be applied. 
For the PC2 FDD band with 2Tx case which is not covered in this WI can be further discussed in future release.

	Skyworks 
	option two with same argument than previous UL harmonic case

	Qualcomm
	Agree that the case to be considered always has TxD, 
Thanks for analysis in 5431. For harmonic mixing, we need to further consider if there can be coherent combining of the signal power from the 2Tx band in either DL band. If so we may need to establish a general principle we can use to streamline this work item. 

	Apple
	Option 2
We are also fine if companies prefer to spending more time on evaluations.
For Rx harmonic mixing, as we commented above and in our contribution R4-2304352, the requirements are no different between DL only combination and UL combination for the same aggressor and power class. RAN4 had never differentiated requirements between 1Tx and 2Tx in the UL aggressor band for Rx harmonic mixing. If companies think the requirements would be different, then we need to revisit to all the DL combinations with harmonic mixing as many of the aggressor UL bands support either 1Tx or 2Tx. The issue is not specific for 3Tx.

	AT&T
	We are OK with Option 2.

	Moderator summary:
· Option 1 (Samsung, ZTE)
· Option 2 (Apple, OPPO, AT&T, Skyworks, Xiaomi)
· Not ok Option 2 (Huawei, Samsung)
· Further study (Qualcomm)
It is suggested to encourage companies to have further study on whether the existing 2Tx harmonic mixing MSD can be reused for 3Tx FDD-TDD band combinations with same TDD band power class in next meeting.



Sub-topic 3-3 Cross band leakage
Issue 3-3-1: 3Tx MSD for cross band isolation
· Proposals
· Option 1: The requirement development procedure should be aligned between FDD_PC2_HPUE WI and 3Tx WI, i.e. if it is determined in FDD_PC2_HPUE WI there would be two sets of requirements (aggressor band w/wo TxD) for harmonic, then identical principle should apply to 3Tx that for harmonic/harmonic mixing/cross band isolation, the group should also evaluate the MSD for the aggressor band equipped with 2Tx (via TxD or UL MIMO); or vice versa. [Samsung]
· Option 2: The cross-band leakage MSD for 3Tx band combination with PC2 2Tx in high band is 3dB higher than the same band combination with PC3 1Tx in high band case. [OPPO]
· Analysis in R4-2305431: 
· MSD for cross band isolation only needs to consider the high band Tx leakage interfere low band scenario in this WI considering 2Tx is only on the high band in FDD+TDD cases.
· The cross-band leakage for PC2 with 2Tx is SUM of two PC3 Tx signals which leads to the cross-band leakage MSD is 3dB higher than 1Tx PC3 case.
· Option 3: The cross-band leakage MSD for 3Tx band combination with PC1.5 in high band is 3dB higher than the same band combination with PC2 1Tx in high band case. [OPPO]
· Recommended WF
· Can we follow the same logic in Issue 3-2-1 (For FDD-TDD configuration with cross-band leakage issue, reuse the existing MSD requirements under the same TDD band power class for the same combination with 3Tx, and no new requirement would need to be specified)?
Moderator note: In current spec, there is no differentiation of TxD in cross band isolation in aggressor band with PC3 or PC2 or PC1.5.
	Company
	Comments

	Huawei, HiSilicon
	Neither option 2 nor option 3 is acceptable for us for the moment. The crossband isolation MSD should be studied case by case for the proposed band combinations in the WID.  Specifically, for cross band isolation, we are open to see whether a generic degradation is possible for all combinations after further study. 

	Samsung
	Option 1
Cannot accept option2 nor option 3, since even for 2Tx operation for PC2/ PC1.5 , 3/6dB cannot be added directly on top of the MSD value of PC3, re-evaluation is required which is the working procedure of band combination. There is coupling between the two Chains of aggressor band.

	Xiaomi
	For PC2 inter-band CA or EN-DC
The existing MSD for cross band isolation could be reused if PC2 is already introduced for the corresponding inter-band CA and EN-DC band combination with 2Tx
For PC1.5 inter-band CA or EN-DC
The MSD for cross band isolation should be studied case by case.

	ZTE
	Currently Option 1.

	OPPO
	Same comment as issue 3-2-1.
Ok with recommended WF, and in our view existing PC2 cross band leakage MSD can be considered as baseline especially for the 2Tx band is high TDD band because current cross band leakage requirements don’t differentiate TxD, and separate MSD for TxD was only discussed in the FDD PC2 cases. 
If companies think case to case analysis is needed, a follow up question is do we need to update all the existing PC2 band combination requirements?
Therefore, we suggest to use existing PC2 cross band leakage MSD as baseline for TDD bands with 2Tx case, and if specific issue is identified for a band combination then case by case analysis will be applied. 
For the PC2 FDD band with 2Tx case which is not covered in this WI can be further discussed in future release.

	Skyworks
	In our view if cross band MSD is already defined for PC2 1Tx then it can apply for PC2 2Tx. Framework used for PC2 can be extended to PC1.5 which already exists for 1UL PC1.5

	Qualcomm
	Option 1. 
Needs further discussion. For the long-term consistency of the standard, the 3 Tx cases must be consistent with other cases where one of the aggressors is 2 Tx. We also recognize pragmatic aspects. So RAN4 need to establish a principle about potential for in phase combining of the aggressors.

	Apple
	Same comments above for Rx harmonic mixing. The cross-band isolation should have been done in DL only combination where the aggressor UL can be either 1Tx or 2Tx and RAN4 had never differentiated requirements between 1Tx and 2Tx. If companies think the requirements would be different, then we need to revisit to all the DL combinations with cross-band isolation as many of the aggressor UL bands support either 1Tx or 2Tx. The issue is not specific for 3Tx.  

	AT&T
	OK with moderator WF.

	Moderator summary: Views are divergent, some companies think current requirements don’t distinguish 1Tx or 2Tx and same approach apply to 3Tx, while some companies think more studies are needed. 
Therefore, it is suggested to further study this topic and strive to apply same principle as harmonic mixing handling.



Sub-topic 3-4 IMD
Issue 3-4-1: 3Tx MSD for PC2 IMD
· Proposals
· Option 1: For IMD, evaluate and determine the applicable MSD framework for 3Tx operation for different scenarios, select example band combinations and define new MSD value if needed [Samsung]
· Option 2: PC2 2UL IMD MSD requirements defined for 2Tx can be reused for 3Tx for the same band combination. [Apple]
· [bookmark: _Hlk132190822]Option 3: Reuse the current PC2 IMD MSD of 2Tx band combinations for 3Tx with total power class PC2 cases including (1Tx PC3 + 2Tx PC2), (1Tx PC3 + 2Tx PC3) and (1Tx PC2 + 2Tx PC2). [OPPO]
· Analysis in R4-2305431: 
· The IMD produced at the 1Tx low band PA in band combinations with 3Tx or 2Tx are same.
· The IMD produced by two high band Pas in 3Tx band combination is smaller than one high band PA in 2Tx band combination, i.e. IMD(P20in, P23dBm – ILPCB)+3dB is smaller than IMD(P23in, P23dBm – ILPCB) where P20in and P23in are PA inputs of targeting 20dBm and 23dBm output power respectively, P23dBm is PA output power. 
· The total IMD produced by 3Tx band combination are expected to be equal to or smaller than 2Tx band combination. Therefore, current 2Tx MSD requirements can accommodate UE implementation with 3Tx.
· Option 4: It is proposed to select two example band combinations to re-evaluate the MSD value to see the delta MSD compared to the existing MSD of PC2 band combination. [ZTE]
· Option 5: if PC2 is already introduced for the corresponding inter-band CA and EN-DC band combination with 2Tx, the same MSD requirements could be reused for 3Tx. If PC2 is not introduced, the MSD requirements should be re-evaluated. [Xiaomi]
· Recommended WF
· Reuse current PC2 IMD MSD requirements and configurations of 2Tx for 3Tx with total power class PC2.
· The 3Tx with total power class PC2 here at least include the PA configuration cases of (1Tx PC3 + 2Tx PC2), (1Tx PC3 + 2Tx PC3) and (1Tx PC2 + 2Tx PC2).
Moderator note: Option 2, 3 and 5 are aligned in reusing the 2Tx IMD requirements for 3Tx with PC2 in total. And the additional information in Option3 is to list the 3Tx PC2 power combinations, i.e. no matter what kind of PA configurations as long as the Tx power is 23+23, then this approach can be applied.
	Company
	Comments

	Huawei
	Disagree with the recommended WF. The IMD for 3Tx should be studied case by case for the proposed band combinations in the WID as the IMD generative paths and the nonlinearity assumptions for components alongside the path could be different band by band.

	Samsung
	Prefer case by case study, since 3Tx operation have additional interference paths comparing to 2Tx operation. 

	Option 1
	For PC2 inter-band CA or EN-DC
The existing MSD for IMD could be reused if PC2 is already introduced for the corresponding inter-band CA and EN-DC band combination with 2Tx
For PC1.5 inter-band CA or EN-DC
The MSD for IMD should be studied case by case.

	ZTE
	Either Option 1 or option 4

	OPPO
	Ok with WF. In our analysis the total IMD produced by 3Tx band combination are expected to be equal to or smaller than 2Tx band combination. Therefore, current 2Tx MSD requirements can accommodate UE implementation with 3Tx. And if companies think more study is needed, we are also fine for that to see more inputs on the MSD comparison in next meeting.

	Skyworks
	Option 2: in our view 3Tx band combination can also be applicable for 2Tx (1Tx per band) when one band is PC2. In that case same MSD tets point applies and MSD may only be marginally different. Thus only PC1.5 may be a new/different MSD.

	Qualcomm
	More discussion needed.
Thanks for analysis in 5431. There are two assumptions there that may need further consideration towards establishing a common principle for MSD analysis: 
1. Can there be coherent combining of the signal power from the 2Tx band at the PA with 1Tx? 
2. Relation between OIP3 of Pas used for 1Tx or 2Tx for a given power class. For example: Would each PA in the 2Tx band have the same OIP3 as a single PA of the same cumulative power, or would it have an OIP3 that is 3 dB lower? There can be more power in non linear products in the 2Tx case if the Pas are sized down appropriately.

	Apple
	We are okay with the recommended WF.

	AT&T
	OK with moderator WF.

	Moderator summary: Views are divergent, some companies think current requirements can be applied to 3Tx, while some companies think more studies are needed. 
Therefore, it is suggested to further study whether current 2Tx PC2 IMD MSD requirements and configurations can be applied for 3Tx in next meeting.



Issue 3-4-2: 3Tx MSD for PC1.5 CA
· Proposals
· Option 1: For PC3 n71+ PC1.5 n41 with total power PC1.5, keep the harmonic MSD unchanged in the spec, and re-evaluate the IMD4 MSD. [OPPO]
· Recommended WF
· Is Option 1 agreeable?
Moderator note: There is no harmonic difference comparing to 2Tx UE with PC3@n71.
	Company
	Comments

	Huawei, HiSilicon
	At least IMD should be studied.

	Samsung
	Fine with recommended WF

	Xiaomi
	Ok to reuse harmonic MSD, but IMD4 should be further studied.

	ZTE
	Similar view with other company, IMD should be studied.

	OPPO
	Ok with Option 1, i.e. for PC3 n71+ PC1.5 n41 with total power PC1.5, keep the harmonic MSD unchanged in the spec, and re-evaluate the IMD4 MSD.

	Qualcomm
	More discussion needed on how to consider when the 2Tx band uses rank1 and TxDiv

	Apple
	Harmonic MSD can be reused. IMD4 depends on Issue 3-4-3.

	Moderator summary: Companies’ views are aligned that harmonic MSD can be reused and IMD4 need more study.
Therefore, it is suggested to reuse harmonic MSD, and have more study on the IMD4 for PC3 n71+ PC1.5 n41 with total power PC1.5.



Issue 3-4-3: 3Tx IMD test configuration for PC1.5 CA/DC
· Proposals
· Option 1: Reuse the PC2 2UL IMD MSD test configuration and requirements, i.e. 23dBm@PC3 FDD + 23dBm@PC1.5 TDD. [Apple]
· Reasons in R4-2304352:
· MSD requirements are meant to verify the PA linearity, filter isolation, as well as receiver linearity performance.
· Though ideally it may be desired to set the outpower at PCMAX for the worst-case MSD, there would be no loss of test coverage if reusing the PC2 2UL IMD MSD test configuration (Option 2) for PC1.5 UL CA/DC with (PC3 FDD + PC1.5 TDD) UL configuration.
· Option 2: [Xiaomi]
· if the worst case is considered, the UL configuration 23 dBm+27.8dBm should be set when evaluating the MSD requirement for PC1.5. 
· However, regarding the proposal on reusing the PC2 2UL IMD MSD requirement and test configuration for PC3+PC1.5 case, we think it is also reasonable if the following power configuration is not changed when testing.
“Both of the transmitters shall be set min(+23 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4”
· Recommended WF
· Is Option 1 acceptable?
Moderator note: Option 1 and Option 2 are not contradicting with each other.
	Company
	Comments

	Huawei, HiSilicon
	Disagree with option 1. The component nonlinearity assumptions are different for PC3 and PC2 as well as the IMD path for 2T and 3T. Further study of IMD MSD is necessary. 

	Samsung
	Prefer FFS

	Xiaomi
	Needs FFS

	ZTE
	At least we think reuse the PC2 2UL IMD MSD test configuration is fine, we have similar propose in issue 3-5-1.

	OPPO
	Option 1 can be considered as an option for further study.

	Skyworks
	We see value in reusing existing requirements as much as possible so support studying option 1

	Qualcomm
	Option 1 would be ok if RAN4 agree that it is expected that PA linearity performance does not change with the lower Tx power level. In the Pc1.5 case, the PA operating point can be 6 dB lower than the nominal power-class power.


	Apple
	Option 1 is our preference.

	AT&T
	We are OK to use Option 1 as a starting point.

	Moderator summary: No consensus can be reached on Option 1, more study is needed.



Sub-topic 3-5 General issue
Issue 3-5-1: 3Tx MSD definition approach
· Proposals
· Option 1: Adopt common approach for different band combinations 
· Option 1a: Discuss and determine whether 3Tx operation could be enabled for all PC2 and PC1.5 band combinations in future meetings once the group reach consensus on MSD framework for 3Tx. [Samsung]
· In case the MSD for 3Tx can reuse the existing MSD values of 2Tx, the 3Tx operation (inter-band ULCA/EN-DC+TxD) could be enabled for all PC2 and PC1.5 band combinations as a general feature.
· In case the MSD for 3Tx cannot reuse the existing MSD values of 2Tx, the 3Tx operation (inter-band ULCA/EN-DC+TxD) should be enabled by case-by-case manner.
· Option 1b: If the difference between the MSD of 2Tx and 3Tx is less than [X]dB for some examples, re-using current requirements could be extended generally. The value [X] can be further discussed. [vivo]
· Option 2: MSD analysis should be performed case by case for the proposed band combinations with 3Tx in two operating bands. [Huawei]
· As the linearity assumptions vary band by band, the MSD values, if needed, should be studied case by case for 3Tx vs 2Tx band combinations. 
· If new MSD values are to be defined for 3Tx band combinations, separate tables should be considered in the specification.
· Option 3: Same uplink/downlink configurations of the existing PC2 band combination are for concurrent 3Tx PC2 band combination. [ZTE]
· Recommended WF
· Is Option 1a and Option 3 acceptable?

	Company
	Comments

	Huawei, HiSilicon
	Option 2. Unless enough justification to show that 2T MSD could be reused for 3T scenario after further study, the new MSD requirements should be specified for 3T separately. 

	Samsung
	Fine with Option 2 and 3
We identify some mistakes in Option 1a as proponent, actually inter-band ULCA/EN-DC +TxD cannot be endowed for all band combinations even 2Tx can reuse the MSD values of 3Tx, since only below scenarios are considered in the WID for inter-band ULCA/EN-DC +TxD.
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	Xiaomi
	Ok with option 1a and option 3

	ZTE
	Option 3 and option 2. Open to option 1b.

	OPPO
	Ok with Option 1a and Option 3. More inputs are encouraged especially the case by case analysis.

	Skyworks
	The preferred approach is to reuse as much as possible the existing 2Tx requirements for 3Tx for the same power class.

	Qualcomm
	Prefer to first establish some principle on how to treat 2Tx aggressor.


	Apple
	Same view as Skyworks

	Moderator summary: More study is needed to decide whether case by case or general approach like reusing current requirements can be applied. And one company suggest to establish some principle on how to treat 2Tx aggressors.
It is suggested to have more study on the 2Tx aggressor establishment and decide whether case by case analysis or general approach like reusing current requirements for some MSD types in next meeting. And Same uplink/downlink configurations of the existing PC2 band combination is starting point for concurrent 3Tx PC2 band combination.



Issue 3-5-2: Handling of band combinations whose 2Tx MSD is missing in current spec
· Proposals
· Option 1: For the same UL inter-band combination, the 2Tx requirements should be introduced earlier than or at least in parallel with the 3Tx of the same power class. [Apple]
· Recommended WF
· Is Option 1 acceptable? 
· If agreed, is the legacy 2Tx MSD be introduced in this WI or in rel-18 HPUE basket WI?

	Company
	Comments

	Huawei, HiSilicon
	According to the RAN decision, 2T PC1.5 inter-band is not considered in Rel-18. In that sense, the requirement should be deferred to future release.

	ZTE
	Does it mean 2Tx band combination is the fallback mode for the 3Tx band combination?

	OPPO
	We are open to introduce the 2Tx MSD which is missing for the same band combination of 3Tx, but this should be separated from 3Tx WI.

	Skyworks
	In our view except for PC3+PC1.5, any PC3+PC2 band combination should be valid for both 2Tx (1Tx PC2) or 3Tx (2Tx PC2). If requirement does not exist yet, both cases are valid and same MSD is specified for 2Tx and 3Tx (PC2 or PC2 w increased power). For PC3+PC1.5 there should be the prerequisite that PC3+PC2 (1Tx or 2Tx) PC2 is already specified

	Apple
	Option 1 is our proposal which is motivated by the specific PC2 combinations proposed for 3Tx such as CA_n26A-n78A, CA_n8A-n78A, and DC_40A_n78A where their 2Tx counterparts have only been specified with PC3. We think it is quite logical to first introduce PC2 2Tx before PC2 3Tx for the same combination. Otherwise, if UE would like to support PC2 for the combination, they have to jump to 3Tx directly. For these combinations, we do not see any hurdle to support PC2 with 2Tx.

	vivo
	2Tx PC1.5 may need to be postponed.

	Moderator summary: Two companies think 2Tx PC1.5 band combination should be postponed according to RAN decision, while two companies think the 2Tx PC1.5 should be specified together with 3Tx. No consensus can be reached for this issue.



Issue 3-5-3: MSD for 3Tx with UL MIMO and with TxD
· Proposals
· Option 1: Identical MSD value(s) apply for inter-band UL CA/EN-DC+UL MIMO and inter-band UL CA/EN-DC+ TxD, for a band combination with certain power class. [Samsung]

	Company
	Comments

	Huawei, HiSilicon
	We are ok with option 1. 

	Xiaomi
	Ok with option 1

	ZTE
	Option 1 looks fine.

	OPPO
	Option 1. There is no differentiation of UL MIMO and TxD in the MSD.

	Qualcomm
	Prefer to first establish some principle on how to treat 2Tx aggressor.

	Apple
	Ok with Option 1

	AT&T
	OK with Option 1.

	vivo
	OK with Option 1.

	Moderator summary: Option 1 is agreed.



Issue 3-5-4: Configured power in receiver requirements for 2Tx case
· Proposals
· Option 1: Discuss whether the configured power (as below figure) in receiver requirements need to consider 2Tx case or not. [vivo]
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	Company
	Comments

	Huawei, HiSilicon
	We think that test configuration with 1T would be enough for the general Rx requirements. Specific Rx requirements caused by 2T or 3T are reflected in the spec separately. 

	Xiaomi
	We support some clarifications could be reflected in the spec.

	OPPO
	Some clarification or updates are needed for 2Tx case.

	Qualcomm
	The point identified seems valid. Perhaps it needs to point to a 6.2H.4.x.

	Apple
	This is not specific to 3Tx combinations. In DL only combinations, we already have either 1Tx or 2Tx in the single carrier UL. 

	vivo
	Some clarification such as proposed by Qualcomm may be needed.

	Moderator summary: Most companies confirm the potential problem in this Pcmax reference, and companies can provide contributions in the maintenance for further discussion in next meeting since this is not specific issue related to 3Tx.



Summary for 1st round 
Moderator note: Summary of the discussion for each issue can be found in the comment table respectively.
Discussion on 2nd round
Moderator note: Discussion based on following WF.
	New Tdoc number
	Title
	Source
	Comments

	
	WF on Rx requirements for 3Tx UE
	Apple
	


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on low band 4Rx
	vivo
	

	
	WF on Tx requirements for 3Tx UE
	OPPO
	

	
	WF on Rx requirements for 3Tx UE
	Apple
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304350
	
	Views on low band 4Rx for handheld UE
	Apple
	Noted
	

	R4-2304721
	
	Views on low band 4Rx for handheld UE
	Samsung, Telus, Bell Mobility
	Noted
	

	R4-2305084
	
	Further discussion on enhancements for 4Rx at low frequency band
	vivo
	Noted
	

	R4-2305135
	
	Further discussion on 4Rx low band (<1GHz) for handheld UE
	ZTE
	Noted
	

	R4-2305290
	
	Discussion on enhancement for 4Rx at low frequency band
	Google
	Noted
	

	R4-2305293
	
	Discussion on Enhancements for 4Rx at low frequency band
	Xiaomi
	Noted
	

	R4-2305429
	
	R18 low band 4Rx
	OPPO
	Noted
	

	R4-2305566
	
	On 4Rx requirements for low operating bands
	Huawei
	Noted
	

	R4-2305744
	
	Views on 4Rx handheld UE for low NR bands
	Sony
	Noted
	

	R4-2305842
	
	Discussion on UE RF requirements for 4Rx at low frequency band (<1GHz)
	Ericsson
	Noted
	

	R4-2304720
	
	Views on 3Tx for band combinations with 2 band
	Samsung, Telus, Bell Mobility
	Noted
	

	R4-2304351
	
	On simultaneous 3Tx for inter-band UL CA/DC
	Apple
	Noted
	

	R4-2304612
	
	UE Tx requirement for inter-band CA PC1.5 and EN-DC PC1.5 with 3Tx
	LG Electronics
	Noted
	

	R4-2305085
	
	Tx Requirements of 3Tx for band combinations with two bands
	vivo
	Noted
	

	R4-2305133
	
	Tx requirements for 3Tx for band combinations within two bands
	ZTE
	Noted
	

	R4-2305134
	
	Rx requirements for 3Tx for band combinations within two bands
	ZTE
	Noted
	

	R4-2305291
	
	discussion on Tx requirement for 3Tx for inter-band UL CA and EN-DC
	Xiaomi
	Noted
	

	R4-2305430
	
	R18 Tx requirement for 3Tx inter-band combinations
	OPPO
	Noted
	

	R4-2305431
	
	R18 Rx requirement for 3Tx inter-band combinations
	OPPO
	Noted
	

	R4-2305565
	
	On UE RF requirements for FWA UE supporting 3T for two bands
	Huawei
	Noted
	

	R4-2304720
	
	Views on 3Tx for band combinations with 2 band
	Samsung, Telus, Bell Mobility
	Noted
	

	R4-2304352
	
	Rx requirements for inter-band UL CA/DC with 3Tx
	Apple
	Noted
	

	R4-2305086
	
	Rx Requirements of 3Tx for band combinations with two bands
	vivo
	Noted
	

	R4-2305134
	
	Rx requirements for 3Tx for band combinations within two bands
	ZTE
	Noted
	

	R4-2305292
	
	discussion on Rx requirement for 3Tx for inter-band UL CA and EN-DC
	Xiaomi
	Noted
	

	R4-2305431
	
	R18 Rx requirement for 3Tx inter-band combinations
	OPPO
	Noted
	

	R4-2305565
	
	On UE RF requirements for FWA UE supporting 3T for two bands
	Huawei
	Noted
	




2nd round 
	
	Title
	Source
	Recommendation  
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Table 4.3-1: Definition of suffixes

Clause suffix Variant
None Single Carrier
A Carrier Aggregation (CA)
between FR1 and FR2
B Dual-Connectivity (DC) with
‘and without SUL including
UL sharing from UE

perspective, inter-band NR
DC between FR1 and FR2

UL MIMO

V2X
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‘Shared spectrum channel
access
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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 «
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@ The following power capabilities will be considered.
| | CA power class or EN-DC power class is PC2.
. 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.
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For many Rx requirements, there are following note as test condition for Tx in case of Rx test: «

NOTE 1: The transmitter shall be set to 4 dB below P

7.3.2-3 witl defined in clause 6. [

This note only considers the 1Tx case by referencing the 1Tx sections, and do not consider the case that 2Tx UL-MIMO
TxD. It is proposed to also consider here whether it is needed to do some clarification or not.

X at the minimum UL configuration specified in Table





