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<Unchanged sections skipped>
[bookmark: _Hlk120706480]6.4.2.6	Phase continuity requirements for DMRS bundling
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Test Requirements and MU/TT analysis is pending
[bookmark: _CR6_4_2_6_1]6.4.2.6.1	Test purpose
The objective of this test is to determine the maximum allowable phase difference for UEs that support DMRS bundling.
[bookmark: _CR6_4_2_6_2]6.4.2.6.2	Test applicability
This test case applies to all types of NR FR2 UEs which are release 17 and forward supporting TDD, dmrs-BundlingPUCCH-Rep-r17 and dmrs-BundlingPUSCH-multiSlot-r17  DMRS-BundlingPUSCH-Config-r17 and DMRS-BundlingPUCCH-Config-r17
[bookmark: _CR6_4_2_6_3]6.4.2.6.3	Minimum conformance requirements
For bands that UE indicates the support of DMRS bundling, the maximum allowable difference between the measured phase value in any slot p-1 and slot p shall satisfy the requirements as listed in Table 6.4.2.6-1 for the measurement conditions defined in Table 6.4.2.6-2, within a measurement time window limited by the UE capability of maximum duration for DMRS bundling [maxDurationDMRS-Bundling-r17], and defined for each frequency band separately. The phase value for each slot is measured as shown in Annex F.8. These requirements apply to PUCCH and PUSCH transmissions with DFT-s-OFDM and CP-OFDM waveforms.
[bookmark: _CRTable6_4_2_61]Table 6.4.2.6-1: Maximum allowable phase difference for DMRS bundling
	UL channel
	Modulation order
	Phase difference between any slot p-1 and slot p 
(NOTE 2)

	PUSCH
	Pi/2 BPSK, QPSK
	[25] degrees

	PUCCH
	Pi/2 BPSK, BPSK, QPSK
	

	NOTE 1: 	The UE capability of the length of maximum duration refers to the maximum time duration during which UE is able to meet the phase continuity requirements, assuming no phase consistency violating events defined in TS 38.214 in between.
NOTE 2: 	This requirement applies for TDD bands, for supported DMRS bundling configurations ≤ 8 slots.



The above requirements are applicable when all the following conditions are met within the measurement time window.
-	RB allocation in terms of length and frequency position does not change, and intra-slot and inter-slot frequency hopping is not activated.
-	Modulation order does not change.
-	No network commanded TA takes effect.
-	The TPMI precoder does not change.
-	There is no change in UE EIRP level, and no change in the level of P-MPR applied by the UE.
-	UE is not scheduled with uplink transmission of other physical channel/signal in-between the PUSCH or PUCCH transmissions.
-	For TDD, no downlink slot(s) or downlink symbol(s) or flexible symbol(s) with/without DL monitoring occasion configured in-between the PUSCH or PUCCH transmissions.
-	No uplink beam switching occurs.
[bookmark: _CRTable6_4_2_62]Table 6.4.2.6-2: Measurement conditions for the maximum allowable phase difference
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	PUMAX,f,c in clause 6.2.4, P-MPR = 0

	UE downlink received power
	
	Not change

	Operating conditions
	
	Normal conditions

	Transmission bandwidth
	
	Confined within FUL_low + [4] MHz and FUL_high – [4] MHz

	DL signal frequency
	
	Not change before and during the measurement window

	DL signal timing
	
	Maintained constant before and during the measurement window

	UL slots for testing
	
	Tested on consecutive UL slots

	PUSCH waveform for testing
	
	DFT-s-OFDM



NOTE:	Phase continuity requirements for DMRS bundling is defined only within FR2-1 in this release of the specification.
[bookmark: _CR6_4_2_6_4]6.4.2.6.4	Test description
[bookmark: _CR6_4_2_6_4_1]6.4.2.6.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_4_2_6_4_11]Table 6.4.2.6.4.1-1: Test Configuration Table for PUSCH
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	2
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	32
(NOTE 4)
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	4
	
	DFT-s-OFDM QPSK
	Outer_Full

	5
	
	DFT-s-OFDM 16 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	6
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	7
	
	DFT-s-OFDM 64 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	8
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	9
	
	CP-OFDM QPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	10
	
	CP-OFDM QPSK
	Outer_Full

	11
	
	CP-OFDM 16 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	12
	
	CP-OFDM 16 QAM
	Outer_Full

	13
	
	CP-OFDM 64 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	14
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.
NOTE 3:	The following test points are not testable for PC3 devices:
FR2a channel bandwidth 200MHz: test points 8, 13 and 14
FR2a channel bandwidth 400MHz: test points 7, 8, 11, 12, 13 and 14
FR2b channel bandwidth 50MHz: test points 13 and 14
FR2b channel bandwidth 100MHz: test points 7, 8, 13 and 14
FR2b channel bandwidth 200MHz: test points 7, 8, 13 and 14
FR2b channel bandwidth 400MHz: test points 5, 6, 7, 8, 11, 12, 13 and 14
NOTE 4:	This test point shall be skipped if device supports mpr-PowerBoost-FR2-r16 UE capability.



[bookmark: _CRTable6_4_2_6_4_12]Table 6.4.2.6.4.1-2: Test Configuration Table for PUCCH
FFS

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.6.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.6.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.6.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format

	1
	-
	-
	DFT-s-OFDM
	PUCCH format = Format 3
Length in OFDM symbols = 14

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.6.4.1-1
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.1.4.3
[bookmark: _CR6_4_2_6_4_2][bookmark: _CR6_4_2_6_4_3]6.4.2.6.4.2	Test procedure
Test procedure for PUSCH: 
1.1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.2.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.3.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
1.5.	Measure the phase offset using the test measurement described in Annex F.8.4E.6.11. For TDD, only slots consisting of only UL symbols are under test. 
1.6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.6.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Test procedure for PUCCH: 
2.1.	PUCCH is set according to Table 6.4.2.6.4.1-2. 
2.2	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.2.6.4.1-2. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH. There is no PUSCH transmission. 
2.3.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
2.4.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits PUCCH at PUMAX level. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
2.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
2.6.	Measure the phase offset using test measurement described in Annex E.6.11.Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test. 
 2.7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
6.4.2.6.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config. In addition, the following message contents shall be configured.
[bookmark: _CRTable6_2_5_4_31]Table 6.4.2.6.4.3-1: DMRS-BundlingPUCCH-Config
	Derivation Path: TS 38.331 [11], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	DMRS-BundlingPUCCH-Config-r17::= CHOICE {
	
	
	

	Setup SEQUENCE {
	
	
	

	pucch-DMRS-Bundling-r17                   
	ENABLED
	
	

	pucch-TimeDomainWindowLength-r17          
	[2]
	
	

	pucch-WindowRestart-r17                   
	TBD
	
	

	pucch-FrequencyHoppingInterval-r17        
	[s2]
	
	

	}
	
	
	



Table 6.4.2.6.4.3-2: DMRS-BundlingPUSCH-Config
	Derivation Path: TS 38.331 [11], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	DMRS-BundlingPUSCH-Config-r17::= CHOICE {
	
	
	

	Setup SEQUENCE {
	
	
	

	pucch-DMRS-Bundling-r17                   
	ENABLED
	
	

	pucch-TimeDomainWindowLength-r17          
	[2]
	
	

	pucch-WindowRestart-r17                   
	TBD
	
	

	pucch-FrequencyHoppingInterval-r17        
	[s2]
	
	

	}
	
	
	



[bookmark: _CR6_4_2_6_5]6.4.2.6.5	Test requirement
The maximum allowable phase difference for UEs supporting DMRS dbundling and as measured in Step [TBD} of test procedure should meet the following requirements.
[bookmark: _CRTable6_4_2_6_51]Table 6.4.2.6.5-1: Test Requirements for Maximum allowable phase difference for DMRS bundling
	UL channel
	Modulation order
	Phase difference between any slot p-1 and slot p 
(NOTE 2)

	PUSCH
	Pi/2 BPSK, QPSK
	[25-+TT] degrees

	PUCCH
	Pi/2 BPSK, BPSK, QPSK
	

	NOTE 1: 	The UE capability of the length of maximum duration refers to the maximum time duration during which UE is able to meet the phase continuity requirements, assuming no phase consistency violating events defined in TS 38.214 in between.
NOTE 2: 	This requirement applies for TDD bands, for supported DMRS bundling configurations ≤ 8 slots.



[bookmark: _CRTable6_4_2_6_52]Table 6.4.2.6.5-2: Test Tolerance for Maximum allowable phase difference for DMRS bundling
	UL channel
	Modulation order
	TT

	PUSCH
	Pi/2 BPSK, QPSK
	FFS

	PUCCH
	Pi/2 BPSK, BPSK, QPSK
	FFS




<End of changes>


