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<<< START OF CHANGES >>>
3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
:
:
:
:
IBB	In-band Blocking
IBM	Independent Beam Management
IDFT	Inverse Discrete Fourier Transformation
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
MBW	Measurement bandwidth defined for the protected band
MPR	Allowed maximum power reduction
mTRP	multiple transmit receive points
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
OCNG	OFDMA Channel Noise Generator
OOB	Out-of-band
OTA	Over The Air
P-MPR	Power Management Maximum Power Reduction
PRB	Physical Resource Block
QAM	Quadrature Amplitude Modulation
:
:
:
<<< END OF CHANGES >>>
<<< START OF CHANGES >>>
[bookmark: _Toc21340718][bookmark: _Toc29805165][bookmark: _Toc36456374][bookmark: _Toc36469472][bookmark: _Toc37253881][bookmark: _Toc37322738][bookmark: _Toc37324144][bookmark: _Toc45889667][bookmark: _Toc52196321][bookmark: _Toc52197301][bookmark: _Toc53173024][bookmark: _Toc53173393][bookmark: _Toc61119382][bookmark: _Toc61119764][bookmark: _Toc67925810][bookmark: _Toc75273448][bookmark: _Toc76510348][bookmark: _Toc83129501][bookmark: _Toc90591034][bookmark: _Toc98864056][bookmark: _Toc99733305][bookmark: _Toc106577196][bookmark: _Toc114536947][bookmark: _Toc115257215][bookmark: _Toc123086534][bookmark: _Toc123088269][bookmark: _Toc124297924][bookmark: _Toc130574675][bookmark: _Toc131767085]4.3	Specification suffix information
Unless stated otherwise the following suffixes are used for indicating at 2nd level clause, shown in Table 4.3-1.
Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	K
	Simultaneous mTRP operation

	NOTE:	Suffix D in this specification represents either polarized UL MIMO or spatial UL MIMO. RF requirements are same. If UE supports both kinds of UL MIMO, then RF requirements only need to be verified under either polarized or spatial UL MIMO.


<<< END OF CHANGES >>>


<<< START OF CHANGES >>>
[bookmark: _Toc52196328][bookmark: _Toc52197308][bookmark: _Toc53173031][bookmark: _Toc53173400][bookmark: _Toc61119389][bookmark: _Toc61119771][bookmark: _Toc67925817][bookmark: _Toc75273455][bookmark: _Toc76510355][bookmark: _Toc83129508][bookmark: _Toc90591041][bookmark: _Toc98864063][bookmark: _Toc99733312][bookmark: _Toc106577203][bookmark: _Toc114536954][bookmark: _Toc115257222][bookmark: _Toc123086541][bookmark: _Toc123088276][bookmark: _Toc124297931][bookmark: _Toc130574682][bookmark: _Toc131767092]5.2D	Operating bands for UL MIMO
NR UL MIMO is designed to operate in the operating bands defined in Table 5.2D-1.
Table 5.2D-1: NR UL MIMO operating bands
	UL MIMO operating band
(Table 5.2-1)

	n257

	n258

	n259

	n260

	n261

	n262


5.2K	Operating bands for simultaneous mTRP operation
Simultaneous mTRP operation is enabled for the bands defined in Table 5.2K-1.
Table 5.2K-1: NR operating bands for simultaneous mTRP operation
	NR operating band
(Table 5.2-1)

	n257

	n258

	n259

	n260

	n261

	n262



<<< END OF CHANGES >>>

<<< START OF CHANGES >>>
[bookmark: _Toc21340736][bookmark: _Toc29805183][bookmark: _Toc36456392][bookmark: _Toc36469490][bookmark: _Toc37253899][bookmark: _Toc37322756][bookmark: _Toc37324162][bookmark: _Toc45889685][bookmark: _Toc52196339][bookmark: _Toc52197319][bookmark: _Toc53173042][bookmark: _Toc53173411][bookmark: _Toc61119400][bookmark: _Toc61119782][bookmark: _Toc67925828][bookmark: _Toc75273466][bookmark: _Toc76510366][bookmark: _Toc83129519][bookmark: _Toc90591052][bookmark: _Toc98864074][bookmark: _Toc99733323][bookmark: _Toc106577214][bookmark: _Toc114536965][bookmark: _Toc115257233][bookmark: _Toc123086552][bookmark: _Toc123088287][bookmark: _Toc124297942][bookmark: _Toc130574693][bookmark: _Toc131767103]5.3D	Channel bandwidth for UL MIMO
The requirements specified in clause 5.3 are applicable to UE supporting UL MIMO.
5.3K	Channel bandwidth for simultaneous mTRP operation
The requirements specified in clause 5.3 are applicable to UE supporting simultaneous mTRP operation.
<<< END OF CHANGES >>>
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[bookmark: _Toc52196358][bookmark: _Toc52197338][bookmark: _Toc53173061][bookmark: _Toc53173430][bookmark: _Toc61119419][bookmark: _Toc61119801][bookmark: _Toc67925847][bookmark: _Toc75273485][bookmark: _Toc76510385][bookmark: _Toc83129538][bookmark: _Toc90591071][bookmark: _Toc98864093][bookmark: _Toc99733342][bookmark: _Toc106577233][bookmark: _Toc114536984][bookmark: _Toc115257252][bookmark: _Toc123086571][bookmark: _Toc123088306][bookmark: _Toc124297961][bookmark: _Toc130574712][bookmark: _Toc131767122]5.5D	Configurations for UL MIMO
The requirements specified in clause 5.5 are applicable to UE supporting UL MIMO
5.5D	Configurations for simultaneous mTRP operation
The requirements specified in clause 5.5 are applicable to UE supporting simultaneous mTRP operation.




<<< END OF CHANGES >>>


<<< START OF CHANGES >>>

[bookmark: _Toc21340877][bookmark: _Toc29805324][bookmark: _Toc36456533][bookmark: _Toc36469631][bookmark: _Toc37254040][bookmark: _Toc37322897][bookmark: _Toc37324303][bookmark: _Toc45889826][bookmark: _Toc52196487][bookmark: _Toc52197467][bookmark: _Toc53173190][bookmark: _Toc53173559][bookmark: _Toc61119559][bookmark: _Toc61119941][bookmark: _Toc67926001][bookmark: _Toc75273639][bookmark: _Toc76510539][bookmark: _Toc83129696][bookmark: _Toc90591228][bookmark: _Toc98864263][bookmark: _Toc99733512][bookmark: _Toc106577412][bookmark: _Toc114537163][bookmark: _Toc115257431][bookmark: _Toc21340879][bookmark: _Toc29805326][bookmark: _Toc36456535][bookmark: _Toc36469633][bookmark: _Toc37254042][bookmark: _Toc37322899][bookmark: _Toc37324305][bookmark: _Toc45889828][bookmark: _Toc52196489][bookmark: _Toc52197469][bookmark: _Toc53173192][bookmark: _Toc53173561][bookmark: _Toc61119561][bookmark: _Toc61119943][bookmark: _Toc67926003][bookmark: _Toc75273641][bookmark: _Toc76510541][bookmark: _Toc83129698][bookmark: _Toc90591230][bookmark: _Toc98864265][bookmark: _Toc99733514]7.3K	Spherical coverage requirement for simultaneous mTRP reception 
[bookmark: _Toc21340878][bookmark: _Toc29805325][bookmark: _Toc36456534][bookmark: _Toc36469632][bookmark: _Toc37254041][bookmark: _Toc37322898][bookmark: _Toc37324304][bookmark: _Toc45889827][bookmark: _Toc52196488][bookmark: _Toc52197468][bookmark: _Toc53173191][bookmark: _Toc53173560][bookmark: _Toc61119560][bookmark: _Toc61119942][bookmark: _Toc67926002][bookmark: _Toc75273640][bookmark: _Toc76510540][bookmark: _Toc83129697][bookmark: _Toc90591229][bookmark: _Toc98864264][bookmark: _Toc99733513][bookmark: _Toc106577413][bookmark: _Toc114537164][bookmark: _Toc115257432]7.3K.0	General
For this release, the requirement applies only to FR2-1 UEs that support the following set of capabilities:
1. simultaneousReceptionDiffTypeD-r16
2. 4L per CC in DL 
3. either of:
a. singleDCI-SDM-scheme-r16 or 
b. multiDCI-MultiTRP-r16 and either of:
i. overlapPDSCHsFullyFreqTime-r16.
ii. overlapPDSCHsInTimePartiallyFreq-r16
[bookmark: _Hlk44411793]The requirement applies for simultaneous reception of rank 2 PDSCH, where each layer uses overlapping RBs in both time and frequency  and is associated with a unique TCI state and AoA. The scheduled TCI states for the rank 2 PDSCH shall be configured with different QCL type-D reference signals respectively. The DL power at the center of quiet zone from each AoA equals the EIS spherical coverage requirement from sub-clause 7.3.4. 
For UEs supporting singleDCI-SDM-scheme-r16, the cumulative throughput in the DL associated with both TCI-states shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified A.3.3.2-5 and A.3.3.2-6 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1).
For UEs supporting multiDCI-MultiTRP-r16, the throughput in the DL associated with each TCI-state shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified A.3.3.2-1 and A.3.3.2-2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1). 
The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to the downlink transmission bandwidth. The UL is assigned to any one of the two TCI-states scheduled for simultaneous DL, with reference measurement channel as specified in Annex A.2.3.2. The transmitter shall be set to PUMAX as defined in clause 6.2.4.
Unless otherwise specified, the minimum requirements shall be verified with the network signalling value NS_200 (Table 6.2.3.1-1) configured. 
7.3K.1	(Reserved)
7.3K.2	(Reserved)
7.3K.3	Power class 3
The requirements apply to the UE when tested in a test system as described in Annex K. The requirement is verified with the test metric of throughput (Link= 2AoA spherical coverage grid, Meas=Link Angle).
The spherical coverage requirement for simultaneous mTRP reception applies to the probability to support simultaneous reception of rank 2 PDSCH defined in sub-clause 7.3K.0. The probability (see Annex K) is defined as the spatial average over the full sphere around the UE of the probability of any one direction to support 2 AoA reception. In the applicable test system (see Annex K), the probability of any one direction of the UE to support 2 AoA reception for any specific AoA separation is [….]
[(Option 1 – arithmetic mean combining) the ratio of the number of unique AoA pairs that include that direction and can support 2 AoA reception to the total number of verified unique AoA pairs that include that direction.] 
[(Option 2 – OR combining) 1 if any of the AoA pairs that include that direction and can support 2 AoA reception.] 
The requirement applies only for the UE’s declared orientation in the positioner of the test system. The requirement for each AoA separation condition applies only for the UE’s declared orientation in the positioner of the test system for that AoA separation. 
[(Option 1 – one AoA separation specified in standard)] The minimum required overall probability to support 2 AoA reception for power class 3 UEs for any channel bandwidth and the AoA separation condition is specified in table 7.3K.3-1. 
Option 1: Table 7.3K.3-1: Requirement for power class 3
	AoA separation (degrees)
	Probability (%)

	[x]
	Fx



[(Option 2 – one AoA separation determined by UE declaration)] The minimum required overall probability to support 2 AoA reception for power class 3 UEs for any channel bandwidth is specified by AoA separation in table 7.3K.3-1. The UE is required to fulfil the requirement at any one declared AoA separation. 
Option 2: Table 7.3K.3-1: Requirement for power class 3
	AoA separation (degrees)
	Probability (%)

	60
	F60

	90
	F90

	120
	F120

	150
	F150



7.3K.4	(Reserved)
7.3K.5	(Reserved)


[bookmark: _Toc21340881][bookmark: _Toc29805328][bookmark: _Toc36456537][bookmark: _Toc36469635][bookmark: _Toc37254044][bookmark: _Toc37322901][bookmark: _Toc37324307][bookmark: _Toc45889830][bookmark: _Toc52196491][bookmark: _Toc52197471][bookmark: _Toc53173194][bookmark: _Toc53173563][bookmark: _Toc61119563][bookmark: _Toc61119945][bookmark: _Toc67926005][bookmark: _Toc75273643][bookmark: _Toc76510543][bookmark: _Toc83129700][bookmark: _Toc90591232][bookmark: _Toc98864267][bookmark: _Toc99733516][bookmark: _Toc106577416][bookmark: _Toc114537167][bookmark: _Toc115257435]<<< END OF CHANGES >>>



<<< START OF CHANGES >>>
[bookmark: _Toc21338406][bookmark: _Toc29808514][bookmark: _Toc37068433][bookmark: _Toc37083978][bookmark: _Toc37084320][bookmark: _Toc40209682][bookmark: _Toc40210024][bookmark: _Toc45892983][bookmark: _Toc53176848][bookmark: _Toc61121176][bookmark: _Toc67918372][bookmark: _Toc76298442][bookmark: _Toc76572454][bookmark: _Toc76652321][bookmark: _Toc76653159][bookmark: _Toc83742432][bookmark: _Toc91440922][bookmark: _Toc98849712][bookmark: _Toc106543566][bookmark: _Toc106737664][bookmark: _Toc107233431][bookmark: _Toc107235049][bookmark: _Toc107420019][bookmark: _Toc107477317][bookmark: _Toc114566176][bookmark: _Toc115268266]A.3.3.2-5	Reference measurement channels for SCS 120 kHz FR2
Table A.3.2.2-5: Fixed Reference Channel for Receiver Requirements (SCS 60 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200

	
Subcarrier spacing configuration 
	
	2
	2
	2

	Allocated resource blocks
	
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame
	
	23
	23
	23

	MCS index
	
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	8456
	16896
	33816

	Transport block CRC
	Bits
	24
	24
	24

	LDPC base graph
	
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	CBs
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	CBs
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	28512
	57024
	114048

	Max. Throughput averaged over 1 frame
	Mbps
	19.449
	38.861
	77.777

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {3,4,5,6,7} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {0,1,2} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.




A.3.3.2-6	Reference measurement channels for SCS 120 kHz FR2
Table A.3.2.2-6: Fixed Reference Channel for Receiver Requirements (SCS 120 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200
	400

	
Subcarrier spacing configuration 
	
	3
	3
	3
	3

	Allocated resource blocks
	
	32
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	47
	47
	47
	47

	MCS index
	
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	Bits
	4096
	8456
	16896
	33816

	Transport block CRC
	Bits
	16
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	CBs
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	CBs
	1
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	Bits
	13824
	28512
	57024
	114048

	Max. Throughput averaged over 1 frame
	Mbps
	19.660
	40.589
	81.101
	162.317

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {7,…,15} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {0,…,6} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.




<<< END OF CHANGES >>>



<<< START OF CHANGES >>>

[bookmark: _Toc21341029][bookmark: _Toc29805477][bookmark: _Toc36456686][bookmark: _Toc36469784][bookmark: _Toc37254201][bookmark: _Toc37323059][bookmark: _Toc37324465][bookmark: _Toc45889994][bookmark: _Toc52196672][bookmark: _Toc52197652][bookmark: _Toc53173375][bookmark: _Toc53173744][bookmark: _Toc61119746][bookmark: _Toc61120127][bookmark: _Toc67926198][bookmark: _Toc75273836][bookmark: _Toc76510736][bookmark: _Toc83129893][bookmark: _Toc90591425][bookmark: _Toc98864486][bookmark: _Toc99733735][bookmark: _Toc106577649][bookmark: _Toc114537400][bookmark: _Toc115257668][bookmark: _Toc123086988][bookmark: _Toc123088723][bookmark: _Toc124298379][bookmark: _Toc130575136][bookmark: _Toc131767546]Annex K (normative): Requirement metric for simultaneous mTRP reception

[bookmark: _Toc21341030][bookmark: _Toc29805478][bookmark: _Toc36456687][bookmark: _Toc36469785][bookmark: _Toc37254202][bookmark: _Toc37323060][bookmark: _Toc37324466][bookmark: _Toc45889995][bookmark: _Toc52196673][bookmark: _Toc52197653][bookmark: _Toc53173376][bookmark: _Toc53173745][bookmark: _Toc61119747][bookmark: _Toc61120128][bookmark: _Toc67926199][bookmark: _Toc75273837][bookmark: _Toc76510737][bookmark: _Toc83129894][bookmark: _Toc90591426][bookmark: _Toc98864487][bookmark: _Toc99733736][bookmark: _Toc106577650][bookmark: _Toc114537401][bookmark: _Toc115257669][bookmark: _Toc123086989][bookmark: _Toc123088724][bookmark: _Toc124298380][bookmark: _Toc130575137][bookmark: _Toc131767547]K.1	Spherical coverage grid for simultaneous mTRP operation
The reference coordinate system grid is defined as follows: The grid is the set of locations described by a source/probe from the UE’s perspective when the TE completes a 3D spherical scan with a constant step size for each rotational axis of its positioner. The grid comprises intersection points of circles of fixed polar angle (geographic analog: ‘latitude’) and meridians of fixed azimuthal angle (geographic analog: ‘longitude’) and completely covers the sphere around the UE. A valid set of locations for the source/probes are those that describes the same constant step size grid from the UE’s perspective over a complete spherical scan. For mTRP connectivity, this condition is satisfied when the active probes/sources are always contained in a plane of constant azimuthal angle ‘’ in this reference system. The reference coordinate system with example UE orientations is shown in figures in tables J.2-x.
K.2	Probability to support 2AoA reception

For UEs required to fulfil a requirement on the probability for 2AoA reception, the metric for a given AoA separation is the spatial average:

Where:
(1,1) are coordinates of any grid point in the UE-centered reference system described above.
AW(1) is the area weight associated with each grid point with polar angle ‘1’, and:

Pdirectional(1,1) is the probability that the direction given by coordinates (1,1) can support 2 AoA reception under the agreed UERF test conditions. Pdirectional(1,1)  is given by:
[(Option 1 – arithmetic mean combining) 

]

[(Option 2 – OR combining)

]
Where:
AoApair#x represents an AoApair with the chosen AoA separation of test that has one source at coordinates (1,1).
‘n’ is the maximum number of unique AoApairs that the TE can generate with one source at coordinates (1,1) 
PF(AoApair#x) is the pass/fail outcome (1/0 respectively) of the throughput verification  test


<<< END OF CHANGES >>>
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