Page 1



3GPP TSG RAN WG4 #91
R4-1905687
Reno, NV, USA, 13-17 May 2019
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	38.101-2
	CR
	CRNum
	rev
	-
	Current version:
	15.5.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	
	Core Network
	


	

	Title:

	Draft CR to 38.101-2: FR2 MPR wording cleanup

	
	

	Source to WG:
	Qualcomm Incorporated

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2019-4-25

	
	
	
	
	

	Category:
	D
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	FR2 MPR tables have become complex. It will aid readbility if formulae embedded into table column headings are relocated to written section. No technical changes

	
	

	Summary of change:
	1. Remove allocation condition from table
2. Insert allocation condition into written section

3. Rearrange columns in PC1 table

	
	

	Consequences if not approved:
	MPR remains confusing 

	
	

	Clauses affected:
	6.2.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	 

	
	

	Other comments:
	


< start of changes >
6.2.2
UE maximum output power reduction

6.2.2.0
General

The requirements in section 6.2.2 only apply when both UL and DL of a UE are configured for single CC operation, and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined in subsections below. When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2.4 apply.

For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in section 6.2A.2 apply.

For all power classes, the waveform defined by BW = 100 MHz, SCS = 120 KHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.

6.2.2.1
UE maximum output power reduction for power class 1

For power class 1, MPR for contiguous allocations is defined as:

MPR = max(MPRWT, MPRnarrow)

Where,


MPRnarrow = 14.4 dB, when BWalloc,RB is less than or equal to 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.


MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Tables 6.2.2.1-1 and 6.2.2.1-2.


	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 6.2.2.1-1 MPRWT for power class 1, BWchannel ≤ 200 M
	Modulation
	MPRWT (dB), BWchannel ≤ 200 M

	
	Outer RB allocations 
	Intermediate RB allocations



	Central RB allocations 



	DFT-s-OFDM
	PI/2 BPSK
	≤ 5.5
	≤ 3.0
	0.0

	
	QPSK
	≤ 6.5
	≤ 3.0
	0.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5


Table 6.2.2.1-2 MPRWT for power class 1, BWchannel = 400 M
	Modulation
	MPRWT (dB), BWchannel = 400 M

	
	Outer RB allocations 
	Intermediate 



RB allocations
	Central RB allocations



	DFT-s-OFDM
	PI/2 BPSK
	≤ 5.5
	≤ 3.0
	0.0

	
	QPSK
	≤ 6.5
	≤ 3.5
	0.0

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0


Where the following parameters are defined to specify valid RB allocation ranges for Outer, Central and Intermediate RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.

RBend = RBStart + LCRB 
RBStart,Low = Max(1, Floor(LCRB/2))
RBStart,High = NRB – RBStart,Low – LCRB
An RB allocation is an Outer RB allocation if
RBStart < RBStart,Low OR RBStart > RBStart,High OR LCRB > Ceil(NRB/2) 

An RB allocation belonging to table 6.2.2.1-1 is a Central RB allocation if 
RBstart ≥ Ceil(1/3 NRB) AND RBend ≤ Ceil(2/3 NRB)
An RB allocation belonging to table 6.2.2.1-2 is a Central RB allocation if
[RBstart ≥ Ceil(1/4 NRB) AND RBend ≤ Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)]
An RB allocation is an Intermediate allocation if it is NOT an Outer allocation AND NOT a Central allocation

 










For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.4 apply.

6.2.2.2
UE maximum output power reduction for power class 2

For power class 2, MPR for contiguous allocations is defined as:

MPR = max(MPRWT, MPRnarrow)

Where,

-
MPRnarrow = 2.5 dB, when the allocated RB size is less than or equal to 1.44MHz, and 0≤RBstart≤Ceil(1/3 NRB) or Ceil(2/3NRB)≤RBstart≤NRB-LCRB​

MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.2-1.

Table 6.2.2.2-1 MPRWT for power class 2
	Modulation
	Channel Bandwidth / MPRWT

	
	50 / 100 / 200 MHz
	400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	1.5
	3.0

	
	QPSK
	1.5
	3.0

	
	16QAM
	3
	4.5

	
	64QAM
	5
	6.5

	CP-OFDM
	QPSK
	3.5
	5.0

	
	16QAM
	5
	6.5

	
	64QAM
	7.5
	9.0


6.2.2.3
UE maximum output power reduction for power class 3

For power class 3, MPR for contiguous allocations is defined as: 

MPR = max(MPRWT, MPRnarrow)

Where,

MPRnarrow = 2.5 dB, when the allocated RB size is less than or equal to 1.44 MHz, and 0 ≤ RBstart ≤ Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤NRB-LCRB
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3-1 and Table 6.2.2.3-2.

Table 6.2.2.3-1 MPRWT for power class 3, BWchannel ≤ 200 MHz
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Central RB allocations

	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 2.0

	
	QPSK
	0.0
	≤ 2.0

	
	16QAM
	≤ 3.0
	≤ 3.5

	
	64QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16QAM
	≤ 5.0
	≤ 5.0

	
	64QAM
	≤ 7.5
	≤ 7.5


Table 6.2.2.3-2 MPRWT for power class 3, BWchannel = 400 MHz

	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Central RB allocations



	Edge RB allocations



	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 3.0

	
	QPSK
	0.0
	≤ 3.0

	
	16QAM
	≤ 4.5
	≤ 4.5

	
	64QAM
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16QAM
	≤ 6.5
	≤ 6.5

	
	64QAM
	≤ 9.0
	≤ 9.0


Where the following parameters are defined to specify valid RB allocation ranges for Edge and Central RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.

RBend = RBStart + LCRB 
An RB allocation belonging to table 6.2.2.3-1 is a Central RB allocation if 
RBstart ≥ Ceil(1/3 NRB) AND RBend ≤ Ceil(2/3 NRB)
An RB allocation belonging to table 6.2.2.3-2 is a Central RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend ≤ Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
An RB allocation is an Edge allocation if it is NOT a Central allocation


6.2.2.4
UE maximum output power reduction for power class 4

For power class 4, MPR for contiguous allocations is defined as: 

MPR = max(MPRWT, MPRnarrow)

Where,

 MPRnarrow = 2.5 dB, when the allocated RB size is less than or equal to 1.44 MHz, and 0 ≤ RBstart ≤ Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤NRB-LCRB
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.4-1.

Table 6.2.2.4-1 MPRWT for power class 4

	
	
	Channel Bandwidth / MPRWT

	
	
	50 / 100 / 200 MHz
	400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	1.5
	3.0

	
	QPSK
	1.5
	3.0

	
	16QAM
	3
	4.5

	
	64QAM
	5
	6.5

	CP-OFDM
	QPSK
	3.5
	5.0

	
	16QAM
	5
	6.5

	
	64QAM
	7.5
	9.0


< end of changes >
