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<Start of Changes>
[bookmark: _Toc27478140][bookmark: _Toc36226852][bookmark: _Toc44324137][bookmark: _Toc52990331][bookmark: _Toc60823530][bookmark: _Toc60825452][bookmark: _Toc69306260][bookmark: _Toc69309925][bookmark: _Toc76020243][bookmark: _Hlk521504033]6.4D.4	Requirements for coherent UL MIMO
Editor’s note: This clause is incomplete for relative phase measurement. The following aspects are either missing or not yet determined:
- Test config table is still FFS.
- SA Generic procedures with condition NR in TS 38.508-1 is FFS.
- SA message contents in TS 38.508-1[5] subclause 4.6 is FFS
- The test procedure is FFS.
- MU and TT value is are still FFS
[bookmark: _Toc27478141][bookmark: _Toc36226853][bookmark: _Toc44324138][bookmark: _Toc52990332][bookmark: _Toc60823531][bookmark: _Toc60825453]6.4D.4.1	Test purpose
To verify that the difference of relative phase error and the difference of relative power error between antenna ports in coherent UL MIMO do not exceed the range prescribed by the specified  requirements for coherent UL MIMO and tolerance.
An excess relative phase error or excess relative power error has the possibility to interfere to other channels and decrease UL MIMO performance because of the timing unsynchronization.
[bookmark: _Toc27478142][bookmark: _Toc36226854][bookmark: _Toc44324139][bookmark: _Toc52990333][bookmark: _Toc60823532][bookmark: _Toc60825454]6.4D.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support coherent UL MIMO.
[bookmark: _Toc27478143][bookmark: _Toc36226855][bookmark: _Toc44324140][bookmark: _Toc52990334][bookmark: _Toc60823533][bookmark: _Toc60825455]6.4D.4.3	Minimum conformance requirements
For coherent UL MIMO, Table 6.4D.4.3-1 lists the maximum allowable difference between the measured relative power and phase errors between different antenna ports in any slot within the specified time window from the last transmitted SRS on the same antenna ports, for the purpose of uplink transmission (codebook or non-codebook usage) and those measured at that last SRS. The requirements in Table 6.4D.4.3-1 apply when the UL transmission power at each antenna port is larger than 0 dBm for SRS transmission and for the duration of time window.
Table 6.4D.4.3-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted
	Difference of relative phase error
	Difference of relative power error
	Time window

	40 degrees
	4 dB
	20 msec



The above requirements when all the following conditions are met within the specified time window:
- UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config 
- UE remains in DRX active time (UE does not enter DRX OFF time) 
- No measurement gap occurs 
- No instance of SRS transmission with the usage antenna switching occurs 
- Active BWP remains the same 
- EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PScell or SCell(s))
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4D.4
[bookmark: _Toc27478144][bookmark: _Toc36226856][bookmark: _Toc44324141][bookmark: _Toc52990335][bookmark: _Toc60823534][bookmark: _Toc60825456]6.4D.4.4	Test description
[bookmark: _Toc27478145][bookmark: _Toc36226857][bookmark: _Toc44324142][bookmark: _Toc52990336][bookmark: _Toc60823535][bookmark: _Toc60825457]6.4D.4.4.1	Initial condition
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 6.4D.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4D.4.4.1-1: Test Configuration Table
FFS
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, High range (NOTE 2)

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters for Channel Bandwidths

	Test ID
	SCS
	BW
	Downlink Configuration
	Uplink configuration
	SRS bandwidth configuration
(c-SRS)

	
	
	
	
	Modulation
	RB allocation (NOTE 1)
	Paired Spectrum
	Unpaired Spectrum

	1
	15kHz
	5MHz
	N/A
	CP-QPSK
	24@0
	7 (24 RB)
	7

	
	
	10MHz
	
	CP-QPSK
	52@0
	14 (52 RB)
	13

	
	
	15MHz
	
	CP-QPSK
	76@0
	20 (76 RB)
	19

	
	
	20MHz
	
	CP-QPSK
	104@0
	25 (104 RB)
	25

	
	
	25MHz
	
	CP-QPSK
	132@0
	33 (132 RB)
	30

	
	
	30MHz
	
	CP-QPSK
	160@0
	42 (160 RB)
	40

	
	
	40MHz
	
	CP-QPSK
	216@0
	51 (216 RB)
	51

	
	
	50MHz
	
	CP-QPSK
	264@0
	60 (264 RB)
	60

	
	30kHz
	5MHz
	
	CP-QPSK
	8@0
	1 (8 RB)
	1 

	
	
	10MHz
	
	CP-QPSK
	24@0
	7 (24 RB)
	6

	
	
	15MHz
	
	CP-QPSK
	36@0
	10 (36 RB)
	10

	
	
	20MHz
	
	CP-QPSK
	48@0
	13 (48 RB)
	12

	
	
	25MHz
	
	CP-QPSK
	64@0
	17 (64 RB)
	17

	
	
	30MHz
	
	CP-QPSK
	76@0
	20 (76 RB)
	20

	
	
	40MHz
	
	CP-QPSK
	104@0
	25 (104 RB)
	25

	
	
	50MHz
	
	CP-QPSK
	132@0
	33 (132 RB)
	30

	
	
	60MHz
	
	CP-QPSK
	160@0
	42 (160 RB)
	40

	
	
	80MHz
	
	CP-QPSK
	216@0
	51 (216 RB)
	51

	
	
	90MHz
	
	CP-QPSK
	240@0
	56 (240 RB)
	53

	
	
	100MHz
	
	CP-QPSK
	272@0
	63 (272 RB)
	61

	
	60kHz
	10MHz
	
	CP-QPSK
	8@0
	1 (8 RB)
	1

	
	
	15MHz
	
	CP-QPSK
	16@0
	4 (16 RB)
	4

	
	
	20MHz
	
	CP-QPSK
	24@0
	7 (24 RB)
	7

	
	
	25MHz
	
	CP-QPSK
	28@0
	8 (28 RB)
	7

	
	
	30MHz
	
	CP-QPSK
	36@0
	10 (36 RB)
	9

	
	
	40MHz
	
	CP-QPSK
	48@0
	13 (48 RB)
	13

	
	
	50MHz
	
	CP-QPSK
	64@0
	17 (64 RB)
	17

	
	
	60MHz
	
	CP-QPSK
	76@0
	20 (76 RB)
	19

	
	
	80MHz
	
	CP-QPSK
	104@0
	25 (104 RB)
	25

	
	
	90MHz
	
	CP-QPSK
	120@0
	29 (120 RB)
	27

	
	
	100MHz
	
	CP-QPSK
	132@0
	33 (132 RB)
	30

	NOTE 1:	For NR band n28, 30MHz test channel bandwidth is tested with Low range test frequencies.



Table 6.4D.4.4.1-2: Other SRS parameters
	Parameters
	Value

	b-SRS
	0

	b-hop
	3

	freqDomainPosition
	0

	SRS-PeriodicityAndOffset
	sl5
for SCS 15 KHz

	
	sl10
for SCS 30 KHz

	
	sl20
for SCS 60 KHz

	transmissionComb
	n2

	CombOffset 
	0

	cyclicShift
	0

	startPosition
	0 for SCS 15 KHz

	
	1 for SCS 30 KHz

	
	3 for SCS 60 KHz

	nrofSymbols
	n1 for SCS 15 KHz

	
	n2 for SCS 30 KHz

	
	n4 for SCS 60 KHz



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.1.2 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, C.2, and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.4D.4.4.1-1.
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 [5] clause 4.5. Message contents are defined in clause 6.4D.4.4.3
[bookmark: _Toc27478146][bookmark: _Toc36226858][bookmark: _Toc44324143][bookmark: _Toc52990337][bookmark: _Toc60823536][bookmark: _Toc60825458]6.4D.4.4.2	Test procedure
FFS
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 6.4D.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE reaches the Pumax level of the test point.
3.	Measure the mean power of the UE on each antenna connector on SRS symbol in the SRS channel bandwidth according to the test configuration from table 6.4D.4.4.1-1. Calculate the power difference between antennas and save this value as ‘Power_ref’.
4.	On the slots within 20ms following the SRS symbol, measure the mean power of the UE on each antenna connector in the channel bandwidth according to the test configuration from table 6.2.4.4.1-1. The period of measurement shall be at least the continuous duration of one active slot and in the uplink symbols. For TDD slots with transient periods are not under test. Calculate the power difference between antennas and save this value as ‘Power_meas’.
[bookmark: _Toc27478147][bookmark: _Toc36226859][bookmark: _Toc44324144][bookmark: _Toc52990338][bookmark: _Toc60823537][bookmark: _Toc60825459]6.4D.4.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with following exception: exception [FFS]
Table 6.4D.4.4.3-1: BWP-UplinkDedicated
	Derivation Path: TS 38.508-1[5], Table 4.6.3-7C

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkDedicated ::= SEQUENCE {
	
	
	

	  srs-Config
	SRS-Config in Table 6.3.3.6.4.3-1
	
	

	}
	
	
	



Table 6.4D.4.4.3-2: SRS-Config: SRS time mask measurement
	Derivation Path: TS 38.508-1[5], Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToAddModList SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	1 entry
	
	

	    resourceType CHOICE {
	
	
	

	      periodic SEQUENCE {
	
	
	

	      }
	
	
	

	    }
	
	
	

	    alpha
	alpha08
	
	

	    p0
	-100
	
	

	  }
	
	
	

	  srs-ResourceToAddModList SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SEQUENCE {
	1 entry
	
	

	    resourceMapping SEQUENCE {
	
	
	

	      startPosition
	0
	
	SCS 15k

	
	1
	
	SCS 30k

	
	3
	
	SCS 60k

	      nrofSymbols
	n1
	
	SCS 15k

	
	n2
	
	SCS 30k

	
	n4
	
	SCS 60k

	      repetitionFactor
	n1
	
	

	    }
	
	
	

	    freqHopping SEQUENCE {
	
	
	

	      c-SRS
	
	
	

	
	7 (for BW 5 MHz)
14 (for BW 10 MHz)
20 (for BW 15 MHz)
25 (for BW 20 MHz)
33 (for BW 25 MHz)
42 (for BW 30 MHz)
51 (for BW 40MHz)
60 (for BW 50MHz)
	
	Paired Spectrum for SCS 15 KHz

	
	1 (for BW 5 MHz)
7 (for BW 10 MHz)
10 (for BW 15 MHz)
13 (for BW 20 MHz)
17 (for BW 25 MHz)
20 (for BW 30 MHz)
25 (for BW 40MHz)
33 (for BW 50MHz)
42 (for BW 60MHz)
51 (for BW 80MHz)
56 (for BW 90MHz)
	
	Paired Spectrum for SCS 30 KHz

	
	1 (for BW 10 MHz)
4 (for BW 15 MHz)
7 (for BW 20 MHz)
8 (for BW 25 MHz)
10 (for BW 30 MHz)
13 (for BW 40MHz)
17 (for BW 50MHz)
20 (for BW 60MHz)
25 (for BW 80MHz)
29 (for BW 90MHz)
33 (for BW 100MHz)
	
	Paired Spectrum for SCS 60 KHz

	
	7 (for BW 5 MHz)
13 (for BW 10 MHz)
19 (for BW 15 MHz)
25 (for BW 20 MHz)
30 (for BW 25 MHz)
40 (for BW 30 MHz)
51 (for BW 40MHz)
60 (for BW 50MHz)
	
	Unpaired Spectrum
for SCS 15 KHz

	
	1 (for BW 5 MHz)
6 (for BW 10 MHz)
10 (for BW 15 MHz)
12 (for BW 20 MHz)
17 (for BW 25 MHz)
20 (for BW 30 MHz)
25 (for BW 40MHz)
30 (for BW 50MHz)
40 (for BW 60MHz)
51 (for BW 80MHz)
53 (for BW 90MHz)
61 (for BW 100MHz)
	
	Unpaired Spectrum
for SCS 30 KHz

	
	1 (for BW 10 MHz)
4 (for BW 15 MHz)
7 (for BW 20, 25 MHz)
9 (for BW 30 MHz)
13 (for BW 40MHz)
17 (for BW 50MHz)
19 (for BW 60MHz)
25 (for BW 80MHz)
27 (for BW 90MHz)
30 (for BW 100MHz)
	
	Unpaired Spectrum
for SCS 60 KHz

	      b-SRS
	0
	
	

	      b-hop
	3
	
	Paired Spectrum

	
	0
	
	Unpaired Spectrum

	    }
	
	
	

	    resourceType CHOICE {
	
	
	

	      periodic SEQUENCE {
	
	
	

	        periodicityAndOffset-p CHOICE{
	
	
	

	          sl5
	4
	
	SCS 15 KHz

	          sl10
	8
	
	SCS  30KHz

	          sl20
	16
	
	SCS 60 KHz

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.4D.4.4.3-3: FrequencyInfoUL-SIB
	Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	15
	
	



[bookmark: _Toc27478148][bookmark: _Toc36226860][bookmark: _Toc44324145][bookmark: _Toc52990339][bookmark: _Toc60823538][bookmark: _Toc60825460]6.4D.4.5	Test requirement
[bookmark: _GoBack]Maximum allowable difference of ‘power_ref’ measured in step 3 and ‘power_meas’ measured in step 4 shall not exceed the described relative power error in Table 6.4D.4.5-1.Maximum allowable difference of relative phase and power errors in a given slot within the Time window compared to those measured at last SRS transmitted shall not exceed the described value in Table 6.4D.4.5-1.
Table 6.4D.4.5-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted
	Difference of relative phase error
	Difference of relative power error
	Time window

	40+TT degrees
	4+TT dB
	20 msec

	NOTE 1: TT for each frequency and channel bandwidth is specified in Table 6.4D.4.5-2.



Table 6.4D.4.5-2: Test Tolerance
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.0 dB
	1.3 dB

	40MHz < BW ≤ 100MHz
	1.3 dB
	1.3 dB




[bookmark: OLE_LINK33][bookmark: OLE_LINK34]<End of Changes>
