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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.4	RAN4
2.4.1	Agreements
RAN4 #106 (Feb. 2023, Athens, Greece)
· 4Rx at low frequency band (<1GHz)
· [bookmark: _Hlk129106972][bookmark: OLE_LINK57]WF on 4Rx in low bands was approved in R4-2303522 [1].
· Issue 2-1-1: Feasibility of supporting 4Rx in low bands (<1GHz)
Agreement: (agreed in Main session)
· 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.
· 3Tx for band combinations with two bands
· WF on 3Tx for band combinations with two bands was approved in R4-2303523 [2].
· Issue 3-1-1: Tx Requirement for 3Tx inter-band UL CA+UL MIMO
· Agreement: Reuse the single CC requirements for corresponding sessions.
· Issue 3-2-4: MSD re-evaluation of example band combinations
· WF: 
· Evaluate whether existing MSD for 2Tx is also applicable for 3Tx for the same band combination
· If it is, no need to perform case by case study for such evaluation.
· If not, consider potential simplified MSD evaluation approach
· [bookmark: _Hlk127813063]Issue 3-3-1: How to specify 3Tx requirements with inter-band UL CA or ENDC+UL MIMO
· WF
· Introduce new sub-clause for inter-band CA + UL MIMO with clause suffix H for 38.101-1
· FFS on how to introduce it for inter-band EN-DC + UL MIMO in 38.101-3.
· Issue 3-3-3: Is it ok to remove PC4 from inter-band UL CA MOP table
· WF: It is out of scope of this WI; the proposal is encouraged to be provided in the maintenance.
· Issue 3-6-1: Handheld UE with 3Tx
· WF: It can be further discussed in next RAN plenary since this is WID revision.
· [bookmark: _Hlk128583683]Issue 3-6-2: Whether 2Tx with PC1.5 inter-band UL CA needs to be covered in this WI
· WF
· Current WID doesn’t include 2Tx with PC1.5 inter-band UL CA
· Whether it can be included in this WI depends on RAN plenary discussion.
· Issue 3-6-3: RAN guidance for general requirements
· WF: No discussion is needed in RAN4.

RAN4 #106bis-e (Apr. 2023, online)
· 4Rx at low frequency band (<1GHz)
· WF on 4Rx in low bands was approved in R4-2306553 [20].
· Issue 1-1-1: Feasibility of other low bands (<1GHz)
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.
· Issue 1-2-1: How to specify requirements for low band 4Rx (<1GHz)
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.
· Issue 1-2-2: ΔRIB,4R
WF: 
· Further discuss in next meeting.
· Issue 1-2-3: deltaTRxSRS
Agreement: 
· Option 1: No spec update needed in RAN4, i.e. current spec also applies to FDD low bands.
· Issue 1-3-1: Signalling to differentiate requirements for handheld UE and FWA Power class fallback
Agreement: 
· No new signalling is expected to differentiate the requirements for different UE types.
· Issue 1-4-1: Performance gain of low band 4Rx (<1GHz)
WF:
· Interested companies are encouraged to provide further performance evaluation inputs.
· 3Tx for band combinations with two bands
· WF on 3Tx for band combinations with two bands was approved in R4-2306554 [21].
· Issue 3-1-1: Tx Requirement for 3Tx inter-band UL CA+UL MIMO
· Agreement: Reuse the single CC requirements for corresponding sessions.
· Issue 2-1-1: ΔTIB,c/ΔRIB,c for CA/DC for 3Tx
Proposals
· Option 1:  Existing ΔTIB,c/ΔRIB,c requirements could be applied, there is no need to specifically define new ΔTIB,c/ΔRIB,c for 3Tx.
WF
· Option 1 is agreed
· Issue 2-1-2: General principle of introducing Tx Requirement for 3Tx CA/DC
Proposals:
· Option 1: 
· For 3Tx inter-band UL CA+UL MIMO, reuse the single CC requirements and TxD or UL MIMO requirements for corresponding sessions.
· For 3Tx inter-band UL ENDC+UL MIMO, reuse the single CC requirements and TxD or UL MIMO requirements in TS 36.101 and in TS 38.101-1 respective for corresponding sessions.
· Option 2: The agreement “single CC requirements will be reused for 3Tx inter-band UL CA” actually means the current basic single CC requirements and TxD/UL MIMO requirements when necessary.
WF
· Option 1 and 2 are aligned, use Option 1 wording as the formal WF.
· [bookmark: _Hlk132132848]Issue 2-2-1: Which clause to capture 3Tx in 38.101-3
WF
· Introduce new sub-clause for inter-band ENDC + UL MIMO with clause suffix H for 38.101-3, and make it clear in the spec that this is for 3Tx UE.
· Issue 2-2-2: Clause names for 3Tx CA in 38.101-1
WF
· Apply clause name 6.2/3/4/5H.3 for simultaneous 3Tx with inter-band UL CA.
· Issue 2-2-3: Specify band combinations with 3Tx 
Proposals
· Option 3: 3Tx band combinations can be defined in MOP tables of clause with suffix H (inter-band CA+MIMO)
WF
· Go with Option 3 for inter-band UL CA+UL MIMO and further study the case of inter-band UL CA+TxD and also the higher order band combination issue in the supporting of UL CA+MIMO.
· Issue 2-2-4: Pcmax changes 
WF
· Further study the delta Ppowerclass,CA changes for the SAR solutions.
· Issue 2-2-5: Text proposal for 3Tx in 38.101-1
WF
· No consensus can be reached, but the contents can be referred in the future big CR drafting.
· Issue 2-3-1: Whether new UE capability is needed to indicate 3Tx in 2 bands
WF
· Agree that no new capabilities introduced to indicate UE supporting 3Tx in 2bands.
· Issue 2-3-2: Whether 3Tx UE can support Tx switching feature
WF
· Stop the discussion of this topic. And if there is interest to clarify the relation between these two features, some WID revision might be needed.
· [bookmark: _Hlk132138175]Issue 2-3-3: Whether new capability is needed to indicate 3Tx UE supporting Tx switching feature
WF
· Stop the discussion of this topic. And if there is interest to clarify the relation between these two features, some WID revision might be needed.
· Issue 2-4-1: Handheld UE with 3Tx
Proposals 
· Option 1: 3Tx requirements are restricted to FWA in this release as in the WID
WF
· Option 1 is agreed.
· Issue 2-5-1: PC1.5 inter-band CA/EN-DC SAR compliance
WF
· No consensus is reached for now and more study in next meeting.
· WF on Rx requirements for 3Tx UE was approved in R4-2306555 [22].
· 2.1	MSD due to UL harmonic
GTW Agreement: 
· No harmonic MSD needs be analysed for band combination with high TDD band supporting 2Tx in this 3Tx WI.
· 2.2	MSD due to Rx harmonic mixing
Way forward: 
· Companies are encouraged to further study on
· Rx harmonic mixing MSD difference between 1Tx and 2Tx in an aggressor UL band with the same power class
· Whether same Rx harmonic mixing MSD requirements can be applied for 1Tx and 2Tx in TDD aggressor UL band for 2UL-band combination with 2Tx and 3Tx.   
· 2.3	MSD due to cross-band interference
Way forward: 
· Companies are encouraged to further study on 
· Cross-band isolation MSD difference between 1Tx and 2Tx in an aggressor UL band with the same power class
· Whether same cross-band isolation MSD requirements can be applied for 1Tx and 2Tx in TDD aggressor band UL for 2UL-band combination with 2Tx and 3Tx.
· 2.4	PC2 MSD due to 2UL IMD
Way forward: 
· 	Companies are encouraged to study on 
· IMD MSD difference between 2 bands UL configurations of 1Tx-1Tx and 1Tx-2Tx with the same power class
· The RF parameters assumptions between the 1Tx and 2Tx in TDD aggressor UL band shall be well documented in the analysis so that companies can understand where the MSD difference would come from. For example, whether the PA(s) is a PC3 PA or PC2 PA, whether the 2Tx PAs have different PCB coupling factors, filter rejections, insertion losses, etc., and also how the resulted IMDs from each PA are combined, in-phase or power sum?
· 2.5	PC1.5 MSD due to 2UL IMD
Way forward: 
· Companies are encouraged to study on 
· Band combination specific MSD for the BC
· Whether a new 2UL IMD MSD framework is needed for the intended PC1.5 band combination or the current PC2 IMD MSD test configuration can be reused.     

[bookmark: _Hlk136363800]RAN4 #107 (May 2023, Incheon, KR)
· 4Rx at low frequency band (<1GHz)
· WF on 4Rx in low bands was approved in R4-2310409 [50].
· Issue 1-1-1: Is it feasible to support low band 4Rx in handheld UE (<1GHz)
Agreement online: 
· The feasibility to support low band 4Rx in handheld UE is confirmed at least for some UE.
· 3Tx for band combinations with two bands
· Issue 2-1-1: PC1.5 inter-band CA SAR compliance
Agreement online: 
· Option 1 is agreed, i.e. 0.5* maxUplinkDutyCycle-interBandCA-PC2-r17 is applied as the max Uplink duty cycle that PC1.5 inter-band UL CA capability.
· If the averaged percentage of uplink symbols is below 0.5* maxUplinkDutyCycle-interBandCA-PC2-r17 the requirements for PC1.5 applies; 
· If the averaged percentage of uplink symbols is larger than 0.5* maxUplinkDutyCycle-interBandCA-PC2 but less than maxUplinkDutyCycle-interBandCA-PC2, the requirements for PC2 applies; 
· otherwise the requirements of default power class apply. 
· If maxUplinkDutyCycle-interBandCA-PC2 is 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.
· [bookmark: _Hlk135153866]Issue 2-1-3: PC1.5 inter-band EN-DC SAR compliance
Proposals
· Option 1: no need to discuss SAR requirements at the time being consider the WID does not include any PC1.5 inter-band EN-DC band combinations (Huawei, Samsung)
Agreement online: 
· Agree on Option 1.
· Issue 2-2-2: band combinations for 3Tx inter-band NR CA/ENDC
Agreement online: 
· Use notes in configuration tables to identify which UL and DL configurations that 3Tx UE supports considering MOP tables are only for UL configurations without the DL combination information.
· Issue 2-2-3: Pcmax changes 
Option 3:
· [bookmark: _Hlk135154798]6dB applies for a power class 1.5 capable UE when the requirements of default power class are applied;
· 3dB applies for a power class 1.5 capable UE when the requirements of power class 2 are applied;
· Otherwise 0dB applies.
· The condition of which power class applies should be described in sub-clause 6.2A.1.3 of 38.101-1, which could be checked based on the CR provided in future meetings.
Agreement online: agree on option 3.
· Issue 3-1-1: 3Tx MSD for Harmonic mixing
· Option 1: same MSD requirements can be applied for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class.
Agreement online:
· Agree on option 1 as baseline
· Issue 3-2-1: 3Tx MSD for cross band isolation
Agreement online:
· The same MSD requirements can be applied for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class.
· It is allowed for companies to check the requirements for particular cases
· Issue 3-3-1: 3Tx MSD for PC2 IMD
Agreement online: 
· The requirements specified based on 1Tx-1Tx UL configuration are applicable for 1Tx-2Tx UL configuration.
· It is allowed for companies to check the requirements for particular cases
· Issue 3-3-2: 3Tx test configuration for PC2 CA/DC
Agreement online: 
· Same uplink/downlink configurations of the existing PC2 band combination are for concurrent 3Tx PC2 band combination.
· It applies for all MSD types.
· Issue 3-4-2: 3Tx MSD for PC1.5 CA
Agreement online: 
· The existing PC1.5 test configurations for single uplink are applicable for PC1.5 band combinations in terms of harmonic mixing and cross-band isolation.
· Issue 3-5-1: Handling of band combinations whose 2Tx MSD is missing in current spec
WF: For the band combinations whose 2Tx PC2 MSD is not specified in the spec yet, 3Tx PC2 MSD need to be evaluated.

2.4.2	Remaining Open issues
RAN4 #107 (May 2023, Incheon, KR)
· 4Rx at low frequency band (<1GHz)
· Issue 1-2-2:  ΔRIB,4R
WF: Value between [-2.7dB, -2.2dB] will be decided in next meeting.
· Issue 1-2-1: How to specify requirements for handheld UE low band 4Rx (<1GHz)
WF: FFS whether below changes are agreeable in next meeting
[image: ]
· 3Tx for band combinations with two bands
· Issue 2-1-2: Text proposal for SAR solutions in 38.101-1
WF: FFS whether below are agreeable in next meeting:
· the averaged percentage of UL symbols can be defined as: 50% * (DutyNR,x / maxDutyNR,x + DutyNR,y / maxDutyNR,y).
· the maxDutyNR,x is 100% for the band which is PC3
· the maxDutyNR,y is the max Uplink duty cycle capability for the PC1.5 band which is the smaller of maxUplinkDutyCycle-PC1dot5-MPE-FR1 IE and 0.5*maxUplinkDutyCycle-PC2-FR1 IE
· Issue 2-2-1: Where to capture 3Tx with UL CA+TxD
WF: FFS whether below is agreeable in next meeting:
· The general requirements for 3Tx inter-band UL CA + TxD are captured in current inter-band UL CA sections in clause 6 and 7.
· Issue 2-2-4: Comment collection of Inter-band UL CA+MIMO feature CR
WF: CRs FFS in next meeting
· Issue 3-4-1: 3Tx IMD test configuration for PC1.5 CA
WF: FFS in next meeting.

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
None
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Table 7.3.2-2: Four antenna port reference sensitivity allowance ARg 4r.
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4 Rx operation is targeted for FWA form factor,_and for
handheld UE AR 4= = TBD is applied





