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Introduction
This is a discussion on the addition of contiguous intra-band uplink CA configuration to CA_n102B and CA_n102C as defined in revised WID on NR intra band Carrier Aggregation for xCC DL/yCC UL including contiguous and non-contiguous spectrum (x>=y) [1]. As there currently is no request for 100MHz channel bandwidth this have not been added even supported by the band.
[bookmark: _Toc149909008]These uplink configurations have previously been discussed within RAN4.
At RAN4#106 this combination was first submitted via TP as [2] but was noted since it was commented that A-MPR studies were needed before it could be introduced. These studies have now been performed as further discussed in this contribution and presented in detail in [3]. 
Discussion
When introducing contiguous intra-band uplink CA configurations CA_n102B and CA_n102C to the specification it is needed to ensure whether there is any additional maximum output power reduction for CA which should be defined. 
In TS 38.101-1 v18.3.0 there are currently already defined MPR for Maximum power reduction (MPR) for power class 5 shared spectrum access intra-band contiguous CA for bandwidth class B and class C as included in Table 6.2F.2A.2-1 for reference.
[bookmark: _Toc149909009]The specification already defines MPR for PC5 intra-band contiguous CA for bandwidth class B and class C.
Table 6.2F.2A.2-1 Maximum power reduction (MPR) for power class 5 shared spectrum access intra-band contiguous CA for bandwidth class B and class C.
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3
(dB)
	Exception for Full5 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ [3.0]
	≤ [4.0]

	
	QPSK
	≤ [3.0]
	≤ [4.0]

	
	16 QAM
	≤ [3.5]
	≤ [4.5]

	
	64 QAM
	≤ [4.5]
	≤ [5.0]

	
	256 QAM
	≤ [6.0]
	≤ [6.0] 

	CP-OFDM
	QPSK
	≤ [4.0]
	≤ [5.5]

	
	16 QAM
	≤ [4.5]
	≤ [6.0]

	
	64 QAM
	≤ [6.0] 
	≤ [6.5]

	
	256 QAM
	≤ [7.0]
	≤ [7.0]

	NOTE 1:	The MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.
NOTE 2:	The MPR for Full RB allocation applies to all RB’s in all transmitted 20 MHz or larger channels that are fully allocated or all RB’s in all contiguously transmitted sub-bands for wideband operation that are fully allocated excluding the wideband configurations of Table 6.2F.2A.2-2..
NOTE 3:	The MPR for Partial RB allocation applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10] excluding the wideband configurations of Table 6.2F.2A.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 5:  Exception for Full RB allocation MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to the wideband configurations of Table 6.2F.2A.2-2.



When comparing the MPR with the A-MPR of NS_58, as included in Table 6.2F.3.8-1 for reference, it can be noted that the MPR is larger.
[bookmark: _Toc149909010]The MPR for intra-band contiguous CA for bandwidth class B and class C is larger than the A-MPR defined for NS_58
For NR the maximum allowed power reduction for the UE is given as  why it from this seems like the already defined MPR is sufficient to fulfill the NS_58 requirements.
[bookmark: _Toc149909011]For NR the maximum allowed power reduction for the UE is given as 
Table 6.2F.3.8-1: A-MPR for NS_58 power class 5
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-OFDM
	Pi/2 BPSK4
	≤ 1.5
	≤ 2.5

	
	QPSK
	≤ 2.0
	≤ 3.5

	
	16 QAM
	≤ 2.5
	≤ 4.0

	
	64 QAM
	≤ 3.5
	≤ 4.5

	
	256 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.5

	
	16 QAM
	≤ 4.0
	≤ 4.5

	
	64 QAM
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 7.0
	≤ 7.0

	NOTE 1:	The A-MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.
NOTE 2: 	The A-MPR for Full RB allocation applies to all RB’s in all transmitted 20 MHz or larger channels that are fully allocated or all RB’s in all transmitted sub-bands for wideband operation that are fully allocated excluding the wideband configurations of Table 6.2F.2-2.
NOTE 3: 	The A-MPR for Partial RB allocation applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10] or transmitted sub-bands for wideband operation are transmitted according to the wideband configurations of Table 6.2F.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 5:	The A-MPR applies instead of MPR for 20 MHz channel centered at the nearest NR-ARFCN corresponding to 5955 MHz, 40 MHz channel at the nearest NR-ARFCN corresponding to 5965 MHz, 60 MHz channel at the nearest NR-ARFCN corresponding to 5975 MHz, and 80 MHz channel at the nearest NR-ARFCN corresponding to 5985 MHz.  For all other channels, A-MPR is zero and MPR as specified in Table 6.2F.2-1 applies.



Based on the presented reasoning and the additional study presented in [3] it is proposed to include the intra-band uplink CA configurations CA_n102B and CA_n102C to the specification. Annex A of this contribution contains a TP to TR 38.718.01-01 which is included for completeness. 
[bookmark: _Toc149909012][bookmark: _Hlk149908951]Approve the inclusion of intra-band uplink CA configurations CA_n102B and CA_n102C to the specification via TP to the TR in Annex A.
Given additional needed updates to the specification an accompanying draftCR have been submitted as [4]. It is proposed to endorse this draftCR to include all the needed modification to the specification to support intra-band uplink CA configurations CA_n102B and CA_n102C.
[bookmark: _Toc149909013]Endorse the draftCR for inclusion of intra-band uplink CA configurations CA_n102B and CA_n102C to the specification.
[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: These uplink configurations have previously been discussed within RAN4.
Observation 2: The specification already defines MPR for PC5 intra-band contiguous CA for bandwidth class B and class C.
Observation 3: The MPR for intra-band contiguous CA for bandwidth class B and class C is larger than the A-MPR defined for NS_58
Observation 4: For NR the maximum allowed power reduction for the UE is given as 
Proposal 1: Approve the inclusion of intra-band uplink CA configurations CA_n102B and CA_n102C to the specification via TP to the TR in Annex A.
Proposal 2: Endorse the draftCR for inclusion of intra-band uplink CA configurations CA_n102B and CA_n102C to the specification
[bookmark: _Toc116995849]
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Annex A - TP to TR 38.718.01-01
At RAN4#106 this combination was first submitted as [2] but was noted since it was commented that A-MPR studies were needed before it could be introduced. These studies have now been conducted and the TP is resubmitted.
************************************* Start of TP*****************************************
[bookmark: _Toc441571534][bookmark: _Toc521487464][bookmark: _Toc47513974]5.x	CA_2DL_n102B/C_2UL_n102B/C
[bookmark: _Toc441571535][bookmark: _Toc521487465][bookmark: _Toc47513975]5.x.1	Channel bandwidths per operating band for CA
[bookmark: _Toc521487466][bookmark: _Toc47513976][bookmark: _Toc441571537]Table 5.X.1-1: Intra-band contiguous CA operating bands in FR1
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n102
	n102


Table 5.X.1-2: NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA 
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n102B
	CA_n102B
	20, 40
	20, 40, 60, 80
	
	
	
	100
	1

	CA_n102C
	CA_n102C
	60, 80
	40, 60, 80
	
	
	
	160
	1



[bookmark: _Toc87536427]5.X.2	UE maximum output power for Intra-band contiguous CA
Table 5.X.2.1-1: UE Power Class for intra-band contiguous CA
	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	CA_n102B
	
	
	
	
	
	
	20
	+2/-3

	CA_n102C
	
	
	
	
	
	
	20
	+2/-3

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2:	Power class 5 is default power class unless otherwise stated. 



[bookmark: _Toc96606625]5.X.3	UE additional maximum output power reduction for CA
[bookmark: _Toc96606626]
As commented at RAN#106 this type of combinations needs additional study if any of the defined MPR and/or A-MPR needs to be updated to take into account the additional channel bandwidth in UL. For this specific combination NS_58 needs to be checked.
Based on additional studies presented at RAN4#109 it is found that no additional A-MPR is needed for these configurations.
5.X.4	Spurious emissions for UE co-existence for intra-band contiguous CA

Spurious emissions requirements for UE coexistence are not applicable to bands restricted to stand-alone operation with shared spectrum channel access as identified in Table 5.2-1.
[bookmark: _Toc96606627]5.X.5	Reference sensitivity power level for Intra-band contiguous CA 

This update adds intra-band contiguous CA for the uplink, so no additional impact on receiver requirements.
[bookmark: _Toc96606628]5.X.6	In-band blocking
[bookmark: _Toc96606629]
This update adds intra-band contiguous CA for the uplink, so no additional impact on receiver requirements.
5.X.7	Out-of-band blocking
[bookmark: _Toc96606630]
This update adds intra-band contiguous CA for the uplink, so no additional impact on receiver requirements.
5.X.8	Narrow band blocking

This update adds intra-band contiguous CA for the uplink, so no additional impact on receiver requirements.

************************************* End of TP*****************************************

Applicable NSs for n102
First the MPR for single band and note that NS_58 is listed in the main body of the contribution.
Table 6.2F.2-1 Maximum power reduction (MPR) for shared spectrum access UE power class 5
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)
	Exception for 100MHz Full5 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.5
	≤ 2.5
	

	
	QPSK
	≤ 1.5
	≤ 2.5
	

	
	16 QAM
	≤ 2.0
	≤ 3.0
	

	
	64 QAM
	≤ 3.5
	≤ 4.5
	

	
	256 QAM
	≤ 5.0
	≤ 5.5
	

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 3.5
	≤ 4.5

	
	16 QAM
	≤ 4.0
	≤ 4.0
	≤ 4.5

	
	64 QAM
	≤ 5.5
	≤ 5.5
	

	
	256 QAM
	≤ 7.0
	≤ 7.0
	

	NOTE 1:	The MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.
NOTE 2: The MPR for Full RB allocation applies to all RB’s in all transmitted 20 MHz or larger channels that are fully allocated or all RB’s in all transmitted sub-bands for wideband operation that are fully allocated excluding the wideband configurations of Table 6.2F.2-2.
NOTE 3: The MPR for Partial RB allocation applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10] or transmitted sub-bands for wideband operation are transmitted according to the wideband configurations of Table 6.2F.2-2. 
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 5:	Exception for 100MHz Full RB allocation MPR applies when all RB’s in all sub-bands for 100MHz wideband operation are fully allocated and sub-bands are transmitted according to the wideband configurations of Table 6.2F.2-2.




Table 6.2F.3.12-1: A-MPR for NS_63 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation 
(Note 3, Note 4)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	PI/2 BPSK4
	See Table PC5 MPR
	≤ 2.0
	≤ 3.0

	
	QPSK
	
	≤ 2.5
	≤ 3.5

	
	16 QAM
	
	≤ 3.0
	≤ 3.5

	
	64 QAM
	
	≤ 3.5
	≤ 4.5

	
	256 QAM
	
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	
	≤ 4.5
	≤ 5.0

	
	16 QAM
	
	≤ 4.5
	≤ 5.5

	
	64 QAM
	
	≤ 5.5
	≤ 5.5

	
	256 QAM
	
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 3 and NOTE 4.
NOTE 3:	Applicable for 40 MHz channels centered at the nearest NR-ARFCN corresponding to [5965 MHz], 60 MHz channels centered at the nearest NR-ARFCN corresponding to [5975 and 5995 MHz], and 80 MHz channels centered at the nearest NR-ARFCN corresponding to [5985 MHz].
NOTE 4:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to [6415 MHz],  40 MHz channels centered at the nearest NR-ARFCN corresponding to [6405 MHz] and 80 MHz channels centered at the nearest NR-ARFCN corresponding to [6385 MHz].
NOTE 5:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 6:	Channel bandwidth sizes of 60MHz and 100MHz are not applicable for this network signalling.



Table 6.2F.3.13-1: A-MPR for NS_64 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 12
	≤ 14
	≤ 8
	≤ 10

	
	QPSK
	≤ 12
	≤ 14
	≤ 8
	≤ 10

	
	16 QAM
	≤ 12
	≤ 15
	≤ 9
	≤ 10

	
	64 QAM
	≤ 12
	≤ 15
	≤ 11
	≤ 11

	
	256 QAM
	≤ 13
	≤ 15
	≤ 13
	≤ 14

	CP-OFDM
	QPSK
	≤ 13
	≤ 15
	≤ 10
	≤ 10

	
	16 QAM
	≤ 13
	≤ 15
	≤ 11
	≤ 11

	
	64 QAM
	≤ 13
	≤ 15
	≤ 13
	≤ 13

	
	256 QAM
	≤ 15
	≤ 15
	≤ 15
	≤ 15

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5955 MHz, 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5965 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding to 5975 and 5995 MHz and 80 MHz channels centered at the nearest NR-ARFCN corresponding to 5985 MHz.  
NOTE 3:	Applicable for all valid channels other than those enumerated under NOTE 2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Table 6.2F.3.14-1: A-MPR for NS_65 power class 5
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 6.0
	≤ 6.0

	
	QPSK
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 6.5
	≤ 7.0

	NOTE 1:	The A-MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.
NOTE 2:	The A-MPR for Full RB allocation applies to all RB’s in all transmitted 20 MHz or larger channels that are fully allocated or all RB’s in all contiguously transmitted sub-bands for wideband operation that are fully allocated excluding the wideband configurations of Table 6.2F.2-2.
NOTE 3:	The A-MPR for Partial RB allocation applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10] or transmitted sub-bands for wideband operation are transmitted according to the wideband configurations of Table 6.2F.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Table 6.2F.3.17-1: A-MPR for NS_68 power class 5
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	PI/2 BPSK2
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	QPSK
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted.  When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies.
NOTE 2:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Table 6.2F.3.18-1: A-MPR for NS_69 power class 5
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	80 MHz

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	PI/2 BPSK2
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 7.0

	
	QPSK
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 7.0

	
	16 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 7.0

	
	64 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 7.0

	
	256 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 7.0

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 8.0
	≤ 6.5
	≤ 8.5

	
	16 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 8.0
	≤ 6.5
	≤ 8.5

	
	64 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 8.0
	≤ 6.5
	≤ 8.5

	
	256 QAM
	≤ 7.0
	≤ 6.0
	≤ 6.0
	≤ 8.0
	≤ 7.0
	≤ 8.5

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted.  When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies.
NOTE 2:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 3: 	Channel bandwidth sizes of 60MHz and 100MHz are not applicable for this network signalling.




