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1 Introduction

In RAN4#104e meeting, Rel-18 HPUE basket WIs have been approved. In [1], the new basket Work Item is proposed to accommodate operators’ requests and to handle their band-combination specific requirements for intra-band Carrier Aggregation combinations of a single NR FR1 TDD band with either PC1.5 or PC2 in uplink. In this contribution, we share our preliminary views on UE RF requirements with PC2.
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2. Discussion
General RF requirements for PC2 intra-band non-contiguous CA have been finished in REL-17 WI NR_RF_FR1_enh. Requirements for specific operating bands supporting NC CA should be specified afterwards. According to the current objective in [1], A-MPR and UE maximum output power need to be considered. To handle these band-combination specific requirements for PC2 intra-band UL CA combinations on TDD band and intra-band DL CA combinations with PC2 on single carrier uplink on TDD band, the UE requirements for CA configuration with PC3 shown in Table 1 were completed and specified in Rel-16[2]. 
Table 1: NR Intra band CA configuration 
	NR CA

configuration
	Uplink CA

configuration
	Power class

	CA_n77(2A)
	CA_n77(2A)
	PC3

	CA_n78(2A)
	n78A
	PC3


CA_n77(2A)
For PC3 NC CA band combinations listed in the Table above, only band n41 needs to consider new CA NS as well as A-MPR, i.e. 

Table 6.2A.3.1.2-1: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA

	CA Network Signalling value
	Requirements (clause)
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	A-MPR [dB]

(clause)

	CA_NC_NS_01
	
	All applicaple NR CA configurations
	N/A

	CA_NC_NS_04
	6.5A.2.3.2.1

6.5A.3.3.2.1
	CA_n41(2A)
	6.2A.3.1.2.1


Table 6.2A.3.1.2-2: Mapping of network signaling label

	NR CA band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	CA_n41
	CA_NC_NS_01
	CA_NC_NS_04
	
	
	
	
	
	

	NOTE:
additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [7].


Observation 1: A-MPR does not needs to be considered for PC2 CA_n77(2A).
With reference to the maximum power of PC2 CA_n41(2A) and PC2 CA_n78(2A) introduced in REL-17 WI NR_intra_HPUE_R17, UE maximum output power for PC2 CA_n77(2A) can be 26dBm with +2/-3dB tolerance.
Table 6.2A.1.2-1: UE Power Class for intraband non-contiguous CA

	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n41(2A)
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	CA_n77(2A)
	
	
	
	
	23
	+2/-3
	
	

	CA_n78(2A)
	
	
	26
	+2/-31
	23
	+2/-3
	
	

	NOTE 1:
For transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

NOTE 2:
PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 3: 
For intra-band non-contiguous carrier aggregation the maximum power requirement shall apply to the total transmitted power over all component carriers (per UE).


Proposal 1: UE maximum output power for PC2 CA_n77(2A) can be considered as 26dBm with +2/-3dB tolerance
CA_n78(2A) with a single uplink component carrier configured in n78
In [3], for downlink intra-band non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, A-MPR for PC3 and other power classes if indicated in Table 5.5A.2-1 should be referred to the A-MPR of single uplink component carrier. According to Table 6.2.3.1-1, no any network signalling labels other than NS_01 are applied for n78. In addition, PC2 CA_n78(2A) with a single uplink component carrier configured in n78 need to be added in Table 5.5A.2-1, like n41[4].
Table 5.5A.2-1: NR CA configurations and bandwidth combination sets defined for intra-band non-contiguous CA

	NR CA Configuration
	Uplink CA Configurations or single uplink carrier5
	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_n78(2A)
	CA_n78(2A)
	10, 20, 40, 50, 60, 80, 90, 100
	10, 20, 40, 50, 60, 80, 90, 100
	
	
	200
	0

	
	
	10, 20, 25, 30, 40, 50, 60, 80, 90, 100
	10, 20, 25, 30, 40, 50, 60, 80, 90, 100
	
	
	200
	1

	
	
	10, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	10, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	
	
	200
	2


Observation 2: A-MPR does not needs to be considered for PC2 CA_n78(2A) with a single uplink component carrier configured in n78.
Proposal 2: PC2 CA_n78(2A) with a single uplink component carrier configured in n78 need to be added in Table 5.5A.2-1.
UE maximum output power for PC2 CA_n78(2A) with a single uplink component carrier configured in n78 can be referred to Table 6.2.1-1, which seems to be no impact on the current spec when PC2 n78 is added in Table 5.5A.2-1.
Table 6.2.1-1: UE Power Class

	NR

band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n78
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3


Proposal 3: UE maximum output power for PC2 CA_n78(2A) with a single uplink component carrier configured in n78 can be considered as 26dBm with +2/-3dB tolerance.
3 Conclusions.
In this contribution, we share our preliminary views on UE RF requirements with PC2.

Observation 1: A-MPR does not needs to be considered for PC2 CA_n77(2A).
Proposal 1: UE maximum output power for PC2 CA_n77(2A) can be considered as 26dBm with +2/-3dB tolerance
Observation 2: A-MPR does not needs to be considered for PC2 CA_n78(2A) with a single uplink component carrier configured in n78.
Proposal 2: PC2 CA_n78(2A) with a single uplink component carrier configured in n78 should be added in Table 5.5A.2-1.
Proposal 3: UE maximum output power for PC2 CA_n78(2A) with a single uplink component carrier configured in n78 can be considered as 26dBm with +2/-3dB tolerance.
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