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1.	Introduction
RAN4 established that the DL CA BW enhancement feature for Rel-16 would be captured as a UE capability to support DL-only coverage spectrum [1]. ‘DL Coverage Spectrum’ here means the range of DL frequencies that can be populated with a DL CC in CA mode
Other RF requirements that would be impacted were listed in [2]. In this TP to TR, we propose a framework to accommodate introduction of the feature into the standard. The proposal is presented as changes that need to be made to the standard, and marked with a second change mark
2. 	Text Proposal
4.3.x		Impact to RF requirements in the standard
Certain RF requirements have exposure to CA DL BW directly or indirectly. These requirements must be amended for consistency, and are listed below, in terms of changes to be made to v16.1.0 of TS38.101-2. 

< start of changes to TS38.101-2 >
[bookmark: _Toc21340784]6.2A.2	UE maximum output power reduction for CA
[bookmark: _Toc21340785]6.2A.2.1	General
The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA. In CA operation, the UE may reduce its maximum output power due to higher order modulations and transmit bandwidth configurations. This Maximum Power Reduction (MPR) is defined in subclauses below. 
The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs. When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2A.4 apply.
The requirements in the following subclauses are only applicable to intra-band contiguous uplink CA, with the aggregated channelbandwidth up to 800 MHz.
[bookmark: _Toc21340786]6.2A.2.2	Maximum output power reduction for power class 1 
For power class 1, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is defined as:
MPRC_CA = max(MPRWT_C_CA, 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_C_CA is the maximum power reduction due to modulation orders, transmit bandwidth configurations, and waveform types. MPRWT_contiguous is defined in Table 6.2A.2.2-1. 
Table 6.2A.2.2-1: Maximum power reduction (MPRWT_C_CA) for UE power class 1
	Waveform Type
	Cumulative aggregated channel bandwidth 

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz

	> 1400 MHz 


	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.51
	7.71
	[8.2]
	FFS

	
	QPSK
	≤ 6.51
	8.71
	[9.7]
	FFS

	
	16 QAM
	≤ 6.5
	8.7
	[9.2]
	FFS

	
	64 QAM
	≤ 9.0
	10.7
	[11.2]
	FFS

	CP-OFDM
	QPSK
	≤ 6.5
	8.7
	[8.7]
	FFS

	
	16 QAM
	≤ 6.5
	8.7
	[8.7]
	FFS

	
	64 QAM
	≤ 9.0
	10.7
	[11.2]
	FFS

	NOTE 1:	(Void)



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration whose cumulative aggregated BW  400 MHz, and all UL CCs use the same SCS, MPRWT_C_CA shall be derived instead as MAX(MPR1, MPR2), where: 
MPR1 shall be determined from Table 6.2.2.1-1 if CABW  200 MHz, from Table 6.2.2.1-2 if CABW > 200 MHz. 
MPR2 shall be determined from Table 6.2.2.1-1 if BWchannel_CA  200 MHz, from Table 6.2.2.1-2 if BWchannel_CA > 200 MHz. 
and:
NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation
NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
BWchannel_CA is the aggregated channel bandwidth of the UL CA configuration
When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the largest MPRC_CA.
For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A +  14.4) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
[bookmark: _Toc21340787]6.2A.2.3	Maximum output power reduction for power class 2
For power class 2, MPR specified in sub-clause 6.2A.2.4 applies. 
Table 6.2A.2.3-1: (Void)

[bookmark: _Toc21340788]6.2A.2.4	Maximum output power reduction for power class 3
For power class 3, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.4-1.
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3
	
	Cumulative aggregated bandwidth configuration

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz

	> 1400 MHz 

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	FFS

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	FFS

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.3]
	FFS

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	FFS

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ [8.0]
	FFS

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.2]
	FFS

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	FFS

	NOTE 1:	(Void).



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration whose cumulative aggregated BW  400 MHz, and all UL CCs use the same SCS, MPRWT_C_CA shall be derived instead as MAX(MPR1, MPR2), where: 
MPR1 shall be determined from Table 6.2.2.3-1 if CABW  200 MHz, from Table 6.2.2.3-2 if CABW > 200 MHz. 
MPR2 shall be determined from Table 6.2.2.3-1 if BWchannel_CA  200 MHz, from Table 6.2.2.3-2 if BWchannel_CA > 200 MHz. 
and:
NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation
NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
BWchannel_CA is the aggregated channel bandwidth of the UL CA configurationWhen different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.
For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A +7.0) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
[bookmark: _Toc21340789]6.2A.2.5	Maximum output power reduction for power class 4 
For power class 4, MPR specified in sub-clause 6.2A.2.4 applies.

< end changes to TS38.101-2 >

< start of changes to TS38.101-2 >
[bookmark: _Toc21340949]7.3A	Reference sensitivity for CA
[bookmark: _Toc21340950]7.3A.1	General
[bookmark: _Toc21340951]7.3A.2	Reference sensitivity power level for CA
[bookmark: _Toc21340952]7.3A.2.1	Intra-band contiguous CA
For each component carrier in the intra-band contiguous carrier aggregation, the throughput in QPSK R = 1/3 shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity values determined from section 7.3.2, and relaxation applied  to peak reference sensitivity requirement as specified in Table 7.3A.2.1-1.
Table 7.3A.2.1-1: ΔRIB EIS Relaxation for CA operation by aggregated channel bandwidth
	Aggregated Channel BW 'BWChannel_CA' (MHz)
	ΔRIB (dB)

	BWChannel_CA ≤ 800
	0.0

	800 < BWChannel_CA ≤ 1200
	0.5

	1200 < BWChannel_CA
	FFS



7.3A.2.2	Intra-band non-contiguous CA
For each component carrier in the intra-band non-contiguous carrier aggregation, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity values determined from section 7.3.2, and relaxation applied to peak reference sensitivity requirement as specified in Table 7.3A.2.2-1. The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs.
Table 7.3A.2.2-1: ΔRIB EIS Relaxation for CA operation by cumulative aggregated channel bandwidth
	Cumulative Aggregated Channel BW (MHz)
	ΔRIB (dB)

	≤ 800
	0.0

	> 800 and ≤ 1400
	0.5

	>1400 and ≤ 2000
	FFS

	> 2000
	FFS



< end changes to TS38.101-2 >
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