Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 Meeting #103-e	  R4-2210574
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, May 09 – May 20, 2022

Agenda Item:	9.4.3.1, 9.4.3.2 and 9.4.6.3   
Source:	Apple 
Title:	WF on FR2 RF enhancement part 2: UL gaps  
Document for:	Approval
1	Tx power management: RF aspect  
Summary of 1st round email discussion is captured in [1]. The following agreements were captured in GTW discussion. 

Agreement: Step 3 discussion is decoupled with UL gap.

The step 3 which was captured in R4-2206604 is copied below for easier reference. 
FFS: 3. Measure the EIRP where the UL duty cycle is configured lower than the maxUplinkDutyCycle-FR2 (or UL duty cycle = [10] % if UE does not report the maxUplinkDutyCycle-FR2) and without the UL gap configured.  P-bit = 0 for UE report the maxUplinkDutyCycle-FR2 or enhanced EIRP2 (should be at least reference EIRP + [3] dB) for UE does not report the maxUplinkDutyCycle-FR2.
-  no P-MPR should be applied when the configured UL duty cycle is lower than the UE reported capability maxUplinkDutyCycle-FR2 per Rel-15 agreement. 
-  For UE does not report maxUplinkDutyCycle-FR2, it is still correct UE behaviour to lower the PMPR with reduced uplink duty cycle. 

Agreement: When UL gap is not configured/activated and PHR is configured during the test, P bit in PHR shall be 1 during the UL gap test.
Agreement: UE will meet OFF power requirement defined in this clause for the band with activated UL Gap.

Agreement: Add the following clarification to TS38.101-2 6.2: The measured peak EIRP PUMAX,f,c_GAP_ON shall be measured outside of the UL gap symbol.

In addition, the following agreements are proposed pending on 2nd round email discussion.  

On UE capability for inter-band UL CA,
Agreement: 
Introduce the UE capability for inter-band UL CA on whether UL transmission in different FR2 within gap is feasible when UL gap is activated.
i. For CBM, the capability is per band per band combination
ii. For IBM, the capability is per band per band combination.



On RMC:   
Agreement: new RMC is introduced based on UL gap pattern configuration #1 and 3.
· The RMC table can be further updated if additional UL duty cycle needs to be introduced

· Table A.2.3-1: Additional reference channels parameters for TDD
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	TDD Slot Configuration pattern (Note 1)
	DDDSUUUU
	7DS8U

	Special Slot Configuration (Note 2)
	S=4D+6G+4U
	S=12D+2G

	referenceSubcarrierSpacing
	60 kHz
	120 kHz

	UL-DL configuration
		dl-UL-TransmissionPeriodicity
	2 ms
	2 ms

	
		nrofDownlinkSlots
	3
	7

	
		nrofDownlinkSymbols
	4
	12

	
		nrofUplinkSlot
	4
	8

	
		nrofUplinkSymbols
	4
	0

	Indexes of active UL slots
	mod(slot index, 40) = {36,…,39}
	mod(slot index, 80) = {72,…,79}

	Indexes of active UL slots for UL Gap test
	mod(slot index, 40) = {12,…,15, 36,…,39}
	mod(slot index, 80) = {24,…,31 ,72,…,79}

	Indexes of the UL slots for UL Gap when UL gap pattern configuration 3 (IE name for configurations) is configured
	mod(slot index,40)={7, 28}
	mod(slot index, 80) = {15,56}

	Indexes of the UL slots for UL Gap when UL gap pattern configuration 1 (IE name for configurations) is configured 
	mod(slot index,160)={20, 21, 22,23, 28, 29,30,31}
	mod(slot index, 320) = {8, … ,15}

	NOTE 1:	D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2:	D, G, U denote DL, guard and UL symbols, respectively. The field is for information.



On test procedure and methodology:   
Agreement: 
No interruption related test is needed when all active FR2 CCs stop UL transmission during UL gap.

· FFS if interruption related test is needed when some active FR2 CCs continue UL transmission during UL gap.


2	UL Tx power management: RRM aspect 
Summary of 1st round email discussion is captured in [1]. The following agreements are proposed pending on 2nd round email discussion. 

On procedures to be prioritized over UL gap,

Agreement:
On top of the agreement to prioritize RACH procedure, CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap, further agree to prioritize:  
 
· The valid CSI report and/or valid L1-RSRP report during SCell activation procedure, where the valid CSI report is valid CQI with non-zero CQI index defined in clause 5.2.2.1, TS 38.214 and the valid L1-RSRP report is non lowest L1-RSRP defined in clause 10.1.6.
· The UE need not apply UL gap prioritization rules specified above for SCell activation procedure if the time period between UL gap colliding with CSI report of non-zero CQI or L1-RSRP and the slot where the SCell activation MAC CE or CSI report activation command is received is less than [X ms].



3	UL coherent MIMO  
Summary of 1st round email discussion is captured in [1]. The following agreements are proposed pending on 2nd round email discussion. 


Agreement:
Enable implicit triggering of the UL gap for UL coherent MIMO, by defining K2_min_cal which include the PUSCH preparation time plus the calibration time.

Agreement:
The following gap patterns are agreeable.
· Table 1. UL Gap length candidates
	UGL
	SCS of active BWP
	UGL

	
	
	ms
	#slots

	UGL #0
	120kHz
	0.25
	2

	
	60kHz
	0.25
	1



Agreement:
Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap.

Agreement:
· Proposal 1: The channel estimation should be determined based on DMRS REs only.
· Proposal 2: The TE should perform a CFO correction on a slot-by-slot basis using a common frequency correction at the two uplink physical antennas. (Anritsu)
· Proposal 3: The common frequency correction should be calculated as the average of the signed frequency errors at the two uplink physical antennas. (Anritsu)
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