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Introduction
In RAN4#104 meeting, WF [1] on clarification of the NS mapping from RAN2 to RAN4 was approved with the following interpretations and way forward.
It can be seen that the RAN2 specification only refers back to Table 6.2.3.1-1A for 38.101-1 (ignoring the 38.101-2 specification for the context of this discussion) which contains the single carrier NS.  The RAN2 specifications do NOT refer back to clause 6.2A.3.1.1 for CA_NS or clause 6.2A.3.1.2 for CA_NC_NS and further state that a common additionalSpectrumEmission is applicable for all uplink carriers in the NC or CCA configuration. 
Two possible interpretations exist.
1. Only the single carrier NS mapping from the PCC applies (cell specific NS signalled in SIB). The mapping to CA_NS and CA_NC_NS must conform to the NS mapping as defined in Table 6.2.3.1-1A. For example, assume that the basestation indicates additionalSpectrumEmission = 1 in Band n41.  According to Table 6.2.3.1-1A, this maps to NS_04. When CA is configured, the same additionalSpectrumEmission = 1 applies and checking Table 6.2.3.1.1-2 for CCA, it can be seen that CA_NS_04 applies to the CA_n41 configuration.  However, if instead additionalSpectrumEmission = 2 had been indicated, the single carrier mapping would be to NS_47 but there is no mapping for CA_NS and CA_NC_NS. The RAN4 specification should be corrected to add the mappings for CA_NS and CA_NC_NS corresponding to additionalSpectrumEmission = 2; for example, this might mean to define CA_NS_47 and CA_NC_NS_47. All future CA_NS and CA_NC_NS should ensure there is a 1:1 mapping according to the NS mapping.  Alternative, since the mapping is 1:1, the CA_NS and CA_NC_NS designations are redundant and can be removed referring instead only to the NS (of course, there are different A-MPR tables for CCA and NCCA and potentially different emissions, but they can still be indexed by NS rather than CA_NS or CA_NC_NS).
1. It is the CA_NS or CA_NC_NS that applies when the SCC is configured and activated.  It was the intention that a separate and distinct additionalSpectrumEmission is conveyed to the UE for CA (via dedicated signalling) when the SCC is configured and therefore RAN4 defined independent tables for CA_NS and CA_NC_NS. This SCC additionalSpectrumEmission is mapped according to Table 6.2A.3.1.1-2 (38.101 spec has an error and incorrectly refers to this table as 6.2.3.1.1-2 without the “A” suffix for CA) and Table 6.2A.3.1.2-2 for CCA and NC CA, respectively. RAN2 specification should be updated to point to clause 6.2A.3.1.1 for CA_NS or clause 6.2A.3.1.2 for CA_NC_NS.
Separately, it has been reported that RAN2 has made the following agreement with respect to Band n77 NS signaling
-- For UL CA in n77 with at least one cell in DoD-band and at least one cell in C-band, the network may configure either NS_55 or NS_01 for UL carrier(s) in DoD-band, and NS_01 for the remaining uplink carrier(s) in this band.
This agreement can be accommodated by either option 1 or option 2 although the implementation may slightly differ.

<Way forward/Agreement>: 
1. There has been no consensus on option 1 or option 2 in RAN4.  The WF is therefore to continue discussion between these options at RAN4 #104-bis-e.
Option 1: The additionalSpectrumEmission associated with PCC applies for NS, CA_NS, and CA_NC_NS.  RAN4 specification update needed.
Option 2: The additionalSpectrumEmission associated with configuration/activation of the SCC applies (analogous to LTE with a separate parameter) for CA_NS and CA_NC_NS.  RAN2 specification update needed.
Provide a solution at RAN4 #104-bis-e generally as well as specifically Band n77 signaling according to the selected option and the RAN2 agreement.  

In RAN4#104bis meeting, WF [2] on NS mapping for intra-band CA was approved. The association between specific RF requirements (SE/ASE and MPR/AMPR) and CA_NS_XX/CA_NC_NS_XX in RAN4 specification was clarified as below. But RAN4 still need to come up with a solution to address this issue.

<Way forward 1>: 
· CA_NS_XX and CA_NC_NS_XX in RAN4 spec are associated with specific RF requirements
· A-SEM and A-MPR requirements
· FFS whether to keep them in RAN4’s spec and FFS on solutions for the issue.

In this paper, we’d like to provide our views on this issue and compare the current options on the table.

Discussion on AdditionalSpectrumEmission for NR
Referring to TS 38.331, the AdditionalSpectrumEmission was introduced for NR with value range from 0~7 (three bits) which was associated to the corresponding frequency band as below. That can be understood that AdditionalSpectrumEmission need to be indicated as per band instead of per cell or per carrier.
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Based on the improvement in NR, the notations, e.g. “NS_01” or “CA_NS_04” specified in TS 38.101-1 only represent the RF requirements and readers can’t know what the specific network work signalling value is. Thus, RAN4 specified some mapping tables, e.g. Table 6.2.3.1-1A, Table 6.2A.3.1.1-2 and Table 6.2A.3.1.2-2, in order to associate the network signalling label to the specific RF requirements “NS_XX, CA_NS_XX, CA_NC_NS_XX”.
Observation 1: since “NS_XX, CA_NS_XX, CA_NC_NS_XX” represent the RF requirements, RAN4 still need to associate the specific RF requirements “NS_XX, CA_NS_XX, CA_NC_NS_XX” to the network signalling label. Otherwise, UE may not know what the accurate RF requirements are for a specific network work signalling lable.
As Rel-17 has been finalized, it’s too late to introduce a new IE which is analogous to LTE with a separate parameter due to NBC issue.
Observation 2: As Rel-17 has been finalized, it’s too late to introduce a new IE which is analogous to LTE with a separate parameter due to NBC issue. Option 2 in WF R4-2214409 is not preferred.
It’s highlighted that “Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured”, which is specified in TS 38.331. The reason why RAN2 stress this clarification is that specification or network can’t require or configure two different RF requirements to UE for intra-band CA. Otherwise, UE may be confused and doesn’t know which set of RF requirements need to be met.
Observation 3: The reason why RAN2 stress “Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured” is that specification or network can’t require or configure two different sets of RF requirements to UE for intra-band UL CA. Otherwise, UE may be confused and doesn’t know which set of RF requirements need to be met.
Comparison among different Options
We summarized the candidate options in Annex clause. The pros and cons for each option are listed as below.
Table 1 Pros and Cons for different solutions
	Candidate options
	Pros
	Cons

	Option 1
	1. Current RAN4 spec framework can be kept stable.
2. Distinguish the UL single carrier and intra-band CA RF requirements by using different notations, i.e. NS_XX, CA_NS_XX, CA_NC_NS_XX.
3. The association between the additionalSpectrumEmission and PCC/ SCC / both is not mentioned in RAN4’s spec. It’s up to UE implementation or RAN2’s decision.
4. It’s stressed that the same intra-band UL CA RF requirements for all uplink carrier(s) of the same band should be applicable for UE
	One IE “additionalSpectrumEmission” need to associate with three scenarios, i.e. UL single carrier, UL intra-band contiguous CA and UL intra-band non-contiguous CA. Three mapping tables are specified in RAN4’s specification.

	Option 2
	1. Only one NS mapping table with one notation is specified in RAN4’s specification, which is aligned with RAN2 signalling design, i.e. “additionalSpectrumEmission”.
2. The association between the additionalSpectrumEmission and PCC/ SCC / both is not mentioned in RAN4’s spec. It’s up to UE implementation or RAN2’s decision.
	1. RAN4 spec framework is changed.
2. One same notation ‘NS_XX’ is used for three RF scenarios, i.e. UL single carrier, UL intra-band contiguous CA and UL intra-band non-contiguous CA. It may cause some confusions in RAN4’s specification.
3. It’s highlighted that NS_47 is only applicable when the NR carrier is within 2545 – 2575 MHz (30MHz frequency range). It can be observed that the demands for NS_47 are only applicable to single carrier instead of intra-band UL CA. That’s why CA_NS_47 wasn’t specified. If we remove CA_NS and CA_NC_NS, it will cause some ambiguity.

	Option 3
	1. Three NS mapping tables with one notation are specified in RAN4’s specification, which is aligned with RAN2 signalling design, i.e. “additionalSpectrumEmission”.
2. The association between the additionalSpectrumEmission and PCC/ SCC / both is not mentioned in RAN4’s spec. It’s up to UE implementation or RAN2’s decision.
	1. One same notation ‘NS_XX’ is used for three RF scenarios, i.e. UL single carrier, UL intra-band contiguous CA and UL intra-band non-contiguous CA. It may cause some confusions in RAN4’s specification.
2. If three NS mapping tables are specified in RAN4’s spec, it’s unclear whether it’s necessary to specify only one same notation ‘NS_XX’ which is used for three RF scenarios

	Option 4
	1. Current RAN4 spec framework can be kept stable.
2. Distinguish the UL single carrier and intra-band CA RF requirements by using different notations, i.e. NS_XX, CA_NS_XX, CA_NC_NS_XX.
3. The association between the additionalSpectrumEmission and PCC/ SCC / both is not mentioned in RAN4’s spec. It’s up to UE implementation or RAN2’s decision.
4. It’s stressed that the same intra-band UL CA RF requirements for all uplink carrier(s) of the same band should be applicable for UE
5. One IE “additionalSpectrumEmission” need to associate with three scenarios, i.e. UL single carrier, UL intra-band contiguous CA and UL intra-band non-contiguous CA. Only one mapping table is specified in RAN4’s specification.
	



In my understanding, no matter whether to merge the NS mapping tables (Table 6.2.3.1-1A/ Table 6.2A.3.1.1-2/ Table 6.2A.3.1.2-2) or merge three NS Notations (NS_XX, CA_NS_XX, CA_NC_NS_XX), we have to separate three tables (Table 6.2.3.1-1/ Table 6.2A.3.1.1-1/ Table 6.2A.3.1.2-1) to indicate the different sets of RF AMPR requirements. Currently, the relationship among AMPR requirements, Mapping of network signalling label and NS notations are shown below.
Table 2 the relationship among AMPR, Mapping of network signalling label and NS notations
	Scenarios
	AMPR requirements tables
	NS Notations
	Mapping of network signalling label tables

	Single carrier
	Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	NS_XX
	Table 6.2.3.1-1A: Mapping of network signalling label

	Intra-band contiguous UL CA
	Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	CA_NS_XX
	Table 6.2A.3.1.1-2: Mapping of network signaling label

	Intra-band non-contiguous UL CA
	Table 6.2A.3.1.2-1: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA
	CA_NC_NS_XX
	Table 6.2A.3.1.2-2: Mapping of network signaling label



Proposal 1: it’s proposed to consider option 1 or option 4 to avoid some ambiguities in RAN4’s specification.
Summary
Based on the discussion, all the observations and proposals are listed below:
Observation 1: since “NS_XX, CA_NS_XX, CA_NC_NS_XX” represent the RF requirements, RAN4 still need to associate the specific RF requirements “NS_XX, CA_NS_XX, CA_NC_NS_XX” to the network signalling label. Otherwise, UE may not know what the accurate RF requirements are for a specific network work signalling lable.
Observation 2: As Rel-17 has been finalized, it’s too late to introduce a new IE which is analogous to LTE with a separate parameter due to NBC issue. Option 2 in WF R4-2214409 is not preferred.
Observation 3: The reason why RAN2 stress “Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured” is that specification or network can’t require or configure two different sets of RF requirements to UE for intra-band UL CA. Otherwise, UE may be confused and doesn’t know which set of RF requirements need to be met.
Proposal 1: it’s proposed to consider option 1 or option 4 to avoid some ambiguity in RAN4’s specification.
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Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7]. Relation between NR CA band and NR frequency band is specified in Table 5.2A.1-1.
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2A.1.5-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2A.2.4. In absense of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2A.3.1.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NS value. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2A.3.1.1-2. The same intra-band contiguous UL CA RF requirements for all uplink carrier(s) of the same band should be applicable for UE when network configure values of the additionalSpectrumEmission for all uplink carrier(s) of the same band. Unless stated otherwise, Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured. However, exceptions are also allowed if the same intra-band contiguous UL CA RF requirements for all uplink carrier(s) of the same band are indicated by network.
Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_01
	
	Table 5.2A.1-1
	All applicaple NR CA bands
	All applicaple NR CA configurations
	N/A

	CA_NS_04
	6.5A.2.3.1.1
6.5A.3.3.1.1
	CA_n41
	Table 5.5A.1-1
	6.2A.3.1.1.1
	6.2A.3.1.1.1

	CA_NS_27
	6.5A.2.3.1.2
6.5A.3.3.1.2
	CA_n48
	Table 5.5A.1-1
	6.2A.3.1.1.2
	6.2A.3.1.1.2

	CA_NS_46
	6.5A.3.3.1.3
	CA_n7
	Table 5.5A.1-1
	6.2A.3.1.1.3
	6.2A.3.1.1.3

	


[The CA_NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]
For UEs configured with intra-band contiguous CA in n77 and if NS_01 (Value ‘0’ of additionalSpectrumEmission) is indicated for an uplink component carrier in the range 3450-3650 MHz and NS_01 (Value ‘0’ of additionalSpectrumEmission) or NS_57 (Value ‘2’ of additionalSpectrumEmission) for another uplink component carrier in the range 3650-3980 MHz, the allowed additional spurious emission and maximum output power reduction requirements are according to CA_NS_01.
Table 6.2A.3.1.1-2: Mapping of network signaling label
	NR CA band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	CA_n7
	CA_NS_01
	CA_NS_46
	
	
	
	
	
	

	CA_n40
	CA_NS_01
	
	
	
	
	
	
	

	CA_n41
	CA_NS_01
	CA_NS_04
	
	
	
	
	
	

	CA_n48
	CA_NS_01
	CA_NS_27
	
	
	
	
	
	

	CA_n77
	CA_NS_01
	CA_NS_01CA_NS_46
	CA_NS_01
	
	
	
	
	

	CA_n78
	CA_NS_01
	
	
	
	
	
	
	

	CA_n79
	CA_NS_01
	
	
	
	
	
	
	

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




<<End of Change>>
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Table 6.2A.3.1.2-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NC_NS value. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2A.3.1.2-2. The same intra-band non-contiguous UL CA RF requirements for all uplink carrier(s) of the same band should be applicable for UE when network configure values of the additionalSpectrumEmission for all uplink carrier(s) of the same band. Unless stated otherwise, Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured. However, exceptions are also allowed if the same intra-band non-contiguous UL CA RF requirements for all uplink carrier(s) of the same band are indicated by network.  
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



For UEs configured with intra-band non-contiguous CA in n77 and if NS_01 (Value ‘0’ of additionalSpectrumEmission) is indicated for an uplink component carrier in the range 3700-3980 MHz and NS_01 (Value ‘0’ of additionalSpectrumEmission) or NS_55 (Value ‘1’ of additionalSpectrumEmission) for another uplink component carrier in the range 3450-3550 MHz, the allowed additional spurious emission and maximum output power reduction requirements are according to CA_NC_NS_01.
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
	
	
	
	
	
	

	CA_n77
	CA_NC_NS_01
	CA_NC_NS_01
	CA_NC_NS_01
	
	
	
	
	

	CA_n78
	CA_NC_NS_01
	
	
	
	
	
	
	

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



<<End of Change>>
Option 2 (Refer to R4-2216649)
[bookmark: _Toc21344233][bookmark: _Toc29801717][bookmark: _Toc29802141][bookmark: _Toc29802766][bookmark: _Toc36107508][bookmark: _Toc37251267][bookmark: _Toc45888069][bookmark: _Toc45888668][bookmark: _Toc61367309][bookmark: _Toc61372692][bookmark: _Toc68230632][bookmark: _Toc69084045][bookmark: _Toc75467054][bookmark: _Toc76509076][bookmark: _Toc76718066]<<<  Start of changes  >>>
[bookmark: _Toc59649996][bookmark: _Toc61357260][bookmark: _Toc61359034][bookmark: _Toc67915971][bookmark: _Toc75533515][bookmark: _Toc75819401][bookmark: _Toc76508245][bookmark: _Toc76717195][bookmark: _Toc83293836][bookmark: _Toc84334875][bookmark: _Toc21344186][bookmark: _Toc29801670][bookmark: _Toc29802094][bookmark: _Toc29802719][bookmark: _Toc36107461][bookmark: _Toc37251220][bookmark: _Toc45887999][bookmark: _Toc45888598][bookmark: _Toc61367238][bookmark: _Toc61372621][bookmark: _Toc68230561][bookmark: _Toc69083974][bookmark: _Toc75466980][bookmark: _Toc76509002][bookmark: _Toc76717992][bookmark: _Toc83580302][bookmark: _Toc84404811][bookmark: _Toc84413420]6.2A.3.1.1	 UE additional maximum output power reduction for Intra-band contiguous CA
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7]. Relation between NR CA band and NR frequency band is specified in Table 5.2A.1-1.
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2A.1.5-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2A.2.4. In absense of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2A.3.1.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NS value. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels is in accordance with Table 6.2.3.1-1A with the NR band corresponding to the NR CA band as specified in Table 5.2A.1-1specified in Table 6.2A.3.1.1-2.
Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_01
	
	Table 5.2A.1-1
	All applicabple NR CA bands
	All applicabple NR CA configurations
	N/A

	CA_NS_04
	6.5A.2.3.1.1
6.5A.3.3.1.1
	CA_n41
	Table 5.5A.1-1
	6.2A.3.1.1.1
	6.2A.3.1.1.1

	CA_NS_27
	6.5A.2.3.1.2
6.5A.3.3.1.2
	CA_n48
	Table 5.5A.1-1
	6.2A.3.1.1.2
	6.2A.3.1.1.2

	CA_NS_46
	6.5A.3.3.1.3
	CA_n7
	Table 5.5A.1-1
	6.2A.3.1.1.3
	6.2A.3.1.1.3

	NS_47
	N/A
	CA_n41
	N/A
	N/A
	N/A

	


[The CA_NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]

Table 6.2A.3.1.1-2: Mapping of network signaling labelVoid
	NR CA band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	CA_n41
	CA_NS_01
	CA_NS_04
	
	
	
	
	
	

	CA_n48
	CA_NS_01
	CA_NS_27
	
	
	
	
	
	

	CA_n7
	CA_NS_01
	CA_NS_46
	
	
	
	
	
	

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



6.2A.3.1.1.1	A-MPR for CA_NS_04 
<<<  Unchanged sections omitted  >>>
6.2A.3.1.1.1.2	Non-contiguous allocations
For intra-band contiguous CA_n41B and CA_n41C and it receives IE CA_ NS_04, the UE determines the allowed Additional Maximum Power Reduction (AMPR) for the maximum output power as specified in this clause. The AMPR is specified by AMPRIM3 to meet -25dBm/MHz when IM3 falls in -25dBm/MHz region of Table 6.5A.2.3.1.1-1 or Table 6.5A.3.3.1.1-1. And uses MPR for all other cases.
The UE determines the AMPR type as follows:
For all waveform types, modulations and SCS when Fedge, low - BWChannel_CA ≥ 2490.5 MHz,
if allocation is an inner or outer 1 allocation as defined in Table 6.2A.2.1-2 then A-MPR = MPR
if allocation is an outer 2 allocation as defined in Table 6.2A.2.1-2 then A-MPR = MPR-1dB
For all waveform types, modulations and SCS when Fedge, low - BWChannel_CA <  2490.5 MHz 
If AND( MIN(FIM3,low_block,high, SEM-13,low) < Ffilter,low ,  MAX( SEM-13,high, FIM3,high_block,low ) > Ffilter,high )
	if RB allocation is an inner or outer 1 allocation as defined in Table 6.2A.2.1-2 then A-MPR = MPR
	if RB allocation is an outer 2 allocation as defined in Table 6.2A.2.1-2 then A-MPR = MPR-1dB
Else
	A-MPR = A-MPRIM3 defined in Clause 6.2A.3.1.1.1.3
where
-	MPR is the MPR as defined in Table 6.2A.2.1-2 for the respective CA bandwidth class
-	FIM3,low_block,high = (2 * Flow_alloc,high_edge ) – Fhigh_alloc,low_edge
-	FIM3,high_block,low = (2 * Fhigh_alloc,low_edge) – Flow_alloc,high_edge
-	Flow_alloc,low_edge is the lowermost frequency of lower transmission bandwidth allocation.
-	Flow_alloc,high_edge is the uppermost frequency of lower transmission bandwidth allocation.
-	Fhigh_alloc,low_edge is the lowermost frequency of upper transmission bandwidth allocation.
-	Fhigh_alloc,high_edge is the uppermost frequency of upper transmission bandwidth allocation.
-	Ffilter,low = 2480 MHz
-	Ffilter,high = 2745 MHz
-	SEM-13,high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm / 1MHz to -25 dBm / 1MHz, as specified in Clause 6.5A.2.3.1.1
-	SEM-13,low = Threshold frequency where lower spectral emission mask below the lower channel drops from -13 dBm / MHz to -25 dBm / MHz, as specified in Clause 6.5A.2.3.1.1
<<<  Unchanged sections omitted  >>>
6.2A.3.1.1.2	A-MPR for CA_NS_27
<<<  Unchanged sections omitted  >>>
6.2A.3.1.1.3	A-MPR for CA_NS_46
<<<  Unchanged sections omitted  >>>
6.2A.3.1.2.0	General
Table 6.2A.3.1.2-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NC_NS value. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels in accordance with Table 6.2.3.1-1A with the NR band corresponding to the NR CA band for the as specified in Table 5.2A.1-1is specified in Table 6.2A.3.1.2-2.  
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)
	NR CA Band
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	
	A-MPR [dB]
(clause)

	CA_NC_NS_01
	
	Table 5.2A.1-1
	All applicaple applicable NR CA configurations
	N/A

	CA_NC_NS_04
	6.5A.2.3.2.1
6.5A.3.3.2.1
	CA_n41
	CA_n41(2A)
	6.2A.3.1.2.1

	NS_27
	N/A
	CA_n48
	N/A
	N/A

	NS_46
	N/A
	CA_n7
	N/A
	N/A

	NS_47
	N/A
	CA_n41
	N/A
	N/A



For UEs configured with intra-band non-contiguous CA in n77 and if NS_01 is indicated for an uplink component carrier in the range 3700-3980 MHz and NS_01 or NS_55 for another uplink component carrier in the range 3450-3550 MHz, the allowed additional spurious emission and maximum output power reduction requirements are according to CA_NC_NS_01.

Table 6.2A.3.1.2-2: Void
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].



6.2A.3.1.2.1	AMPR for CA_NC_NS_04 (CA_n41(2A))
For intra-band non-contiguous CA_n41(2A) and it receives IE CA_NC_NS_04, the UE determines the allowed Additional Maximum Power Reduction (AMPR) for the maximum output power as specified in this clause. The AMPR is specified into 2 types: AMPR to meet -25dBm/MHz and -13dBm/MHz. The A-MPR defined in this clause is used instead of MPR defined in 6.2A.2.2, not additively, so CA MPR=0 when CA_NC_NS_04 is signaled.
The UE determines the AMPR type as follows:
If AND( MIN(FIM3,low_block,high, SEM-13,low) < Ffilter,low ,  MAX( SEM-13,high, FIM3,high_block,low ) > Ffilter,high )

		A-MPRIM3 defined in Clause 6.2A.3.2.1.2

Else

		A-MPRIM3 defined in Clause 6.2A.3.2.1.1

where
-	LCRB1 is for CC1 which is the component carrier with lower frequency
-	LCRB2 is for CC2 which is the component carrier with higher frequency 
-	B =  (LCRB1* 12* SCS1 + LCRB2 * 12 * SCS2)/1,000,000
-	FIM3,low_block,high = (2 * Flow_alloc,high_edge ) – Fhigh_alloc,low_edge
-	FIM3,high_block,low = (2 * Fhigh_alloc,low_edge) – Flow_alloc,high_edge
-	Flow_alloc,low_edge is the lowermost frequency of lower transmission bandwidth allocation.
-	Flow_alloc,high_edge is the uppermost frequency of lower transmission bandwidth allocation.
-	Fhigh_alloc,low_edge is the lowermost frequency of upper transmission bandwidth allocation.
-	Fhigh_alloc,high_edge is the uppermost frequency of upper transmission bandwidth allocation.
-	Ffilter,low = 2480 MHz
-	Ffilter,high = 2745 MHz
-	SEM-13,high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm / 1MHz to -25 dBm / 1MHz, as specified in Clause 6.5A.2.3.2.
-	SEM-13,low = Threshold frequency where lower spectral emission mask below the lower channel drops from -13 dBm / MHz to -25 dBm / MHz, as specified in Clause 6.5A.2.3.2.
<<<  End of changes  >>>

Option 3 
(Suggestions from T-Mobile are highlighted referring to Email summary R4-2217798)
<<<  Start of changes  >>>
6.2A.3.1.1	 UE additional maximum output power reduction for Intra-band contiguous CA
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7]. Relation between NR CA band and NR frequency band is specified in Table 5.2A.1-1.
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2A.1.5-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2A.2.4. In absense of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2A.3.1.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NS value. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels is in accordance with Table 6.2.3.1-1A with the NR band corresponding to the NR CA band as specified in Table 5.2A.1-1specified in Table 6.2A.3.1.1-2.
Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_01
	
	Table 5.2A.1-1
	All applicabple NR CA bands
	All applicabple NR CA configurations
	N/A

	CA_NS_04
	6.5A.2.3.1.1
6.5A.3.3.1.1
	CA_n41
	Table 5.5A.1-1
	6.2A.3.1.1.1
	6.2A.3.1.1.1

	CA_NS_27
	6.5A.2.3.1.2
6.5A.3.3.1.2
	CA_n48
	Table 5.5A.1-1
	6.2A.3.1.1.2
	6.2A.3.1.1.2

	CA_NS_46
	6.5A.3.3.1.3
	CA_n7
	Table 5.5A.1-1
	6.2A.3.1.1.3
	6.2A.3.1.1.3

	NS_47
	N/A
	CA_n41
	N/A
	N/A
	N/A

	


[The CA_NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]

Table 6.2A.3.1.1-2: Mapping of network signaling label
	NR CA band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	CA_n41
	CA_NS_01
	CA_NS_04
	
	
	
	
	
	

	CA_n48
	CA_NS_01
	CA_NS_27
	
	
	
	
	
	

	CA_n7
	CA_NS_01
	CA_NS_46
	
	
	
	
	
	

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



6.2A.3.1.1.1	A-MPR for CA_NS_04 
<<<  Unchanged sections omitted  >>>
6.2A.3.1.1.1.2	Non-contiguous allocations
For intra-band contiguous CA_n41B and CA_n41C and it receives IE CA_ NS_04, the UE determines the allowed Additional Maximum Power Reduction (AMPR) for the maximum output power as specified in this clause. The AMPR is specified by AMPRIM3 to meet -25dBm/MHz when IM3 falls in -25dBm/MHz region of Table 6.5A.2.3.1.1-1 or Table 6.5A.3.3.1.1-1. And uses MPR for all other cases.
The UE determines the AMPR type as follows:
For all waveform types, modulations and SCS when Fedge, low - BWChannel_CA ≥ 2490.5 MHz,
if allocation is an inner or outer 1 allocation as defined in Table 6.2A.2.1-2 then A-MPR = MPR
if allocation is an outer 2 allocation as defined in Table 6.2A.2.1-2 then A-MPR = MPR-1dB
For all waveform types, modulations and SCS when Fedge, low - BWChannel_CA <  2490.5 MHz 
If AND( MIN(FIM3,low_block,high, SEM-13,low) < Ffilter,low ,  MAX( SEM-13,high, FIM3,high_block,low ) > Ffilter,high )
	if RB allocation is an inner or outer 1 allocation as defined in Table 6.2A.2.1-2 then A-MPR = MPR
	if RB allocation is an outer 2 allocation as defined in Table 6.2A.2.1-2 then A-MPR = MPR-1dB
Else
	A-MPR = A-MPRIM3 defined in Clause 6.2A.3.1.1.1.3
where
-	MPR is the MPR as defined in Table 6.2A.2.1-2 for the respective CA bandwidth class
-	FIM3,low_block,high = (2 * Flow_alloc,high_edge ) – Fhigh_alloc,low_edge
-	FIM3,high_block,low = (2 * Fhigh_alloc,low_edge) – Flow_alloc,high_edge
-	Flow_alloc,low_edge is the lowermost frequency of lower transmission bandwidth allocation.
-	Flow_alloc,high_edge is the uppermost frequency of lower transmission bandwidth allocation.
-	Fhigh_alloc,low_edge is the lowermost frequency of upper transmission bandwidth allocation.
-	Fhigh_alloc,high_edge is the uppermost frequency of upper transmission bandwidth allocation.
-	Ffilter,low = 2480 MHz
-	Ffilter,high = 2745 MHz
-	SEM-13,high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm / 1MHz to -25 dBm / 1MHz, as specified in Clause 6.5A.2.3.1.1
-	SEM-13,low = Threshold frequency where lower spectral emission mask below the lower channel drops from -13 dBm / MHz to -25 dBm / MHz, as specified in Clause 6.5A.2.3.1.1
<<<  Unchanged sections omitted  >>>
6.2A.3.1.1.2	A-MPR for CA_NS_27
<<<  Unchanged sections omitted  >>>
6.2A.3.1.1.3	A-MPR for CA_NS_46
<<<  Unchanged sections omitted  >>>
6.2A.3.1.2.0	General
Table 6.2A.3.1.2-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NC_NS value. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels in accordance with Table 6.2.3.1-1A with the NR band corresponding to the NR CA band for the as specified in Table 5.2A.1-1is specified in Table 6.2A.3.1.2-2.  
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)
	NR CA Band
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	
	A-MPR [dB]
(clause)

	CA_NC_NS_01
	
	Table 5.2A.1-1
	All applicaple applicable NR CA configurations
	N/A

	CA_NC_NS_04
	6.5A.2.3.2.1
6.5A.3.3.2.1
	CA_n41
	CA_n41(2A)
	6.2A.3.1.2.1

	NS_27
	N/A
	CA_n48
	N/A
	N/A

	NS_46
	N/A
	CA_n7
	N/A
	N/A

	NS_47
	N/A
	CA_n41
	N/A
	N/A



For UEs configured with intra-band non-contiguous CA in n77 and if NS_01 is indicated for an uplink component carrier in the range 3700-3980 MHz and NS_01 or NS_55 for another uplink component carrier in the range 3450-3550 MHz, the allowed additional spurious emission and maximum output power reduction requirements are according to CA_NC_NS_01.

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].



6.2A.3.1.2.1	AMPR for CA_NC_NS_04 (CA_n41(2A))
For intra-band non-contiguous CA_n41(2A) and it receives IE CA_NC_NS_04, the UE determines the allowed Additional Maximum Power Reduction (AMPR) for the maximum output power as specified in this clause. The AMPR is specified into 2 types: AMPR to meet -25dBm/MHz and -13dBm/MHz. The A-MPR defined in this clause is used instead of MPR defined in 6.2A.2.2, not additively, so CA MPR=0 when CA_NC_NS_04 is signaled.
The UE determines the AMPR type as follows:
If AND( MIN(FIM3,low_block,high, SEM-13,low) < Ffilter,low ,  MAX( SEM-13,high, FIM3,high_block,low ) > Ffilter,high )

		A-MPRIM3 defined in Clause 6.2A.3.2.1.2

Else

		A-MPRIM3 defined in Clause 6.2A.3.2.1.1

where
-	LCRB1 is for CC1 which is the component carrier with lower frequency
-	LCRB2 is for CC2 which is the component carrier with higher frequency 
-	B =  (LCRB1* 12* SCS1 + LCRB2 * 12 * SCS2)/1,000,000
-	FIM3,low_block,high = (2 * Flow_alloc,high_edge ) – Fhigh_alloc,low_edge
-	FIM3,high_block,low = (2 * Fhigh_alloc,low_edge) – Flow_alloc,high_edge
-	Flow_alloc,low_edge is the lowermost frequency of lower transmission bandwidth allocation.
-	Flow_alloc,high_edge is the uppermost frequency of lower transmission bandwidth allocation.
-	Fhigh_alloc,low_edge is the lowermost frequency of upper transmission bandwidth allocation.
-	Fhigh_alloc,high_edge is the uppermost frequency of upper transmission bandwidth allocation.
-	Ffilter,low = 2480 MHz
-	Ffilter,high = 2745 MHz
-	SEM-13,high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm / 1MHz to -25 dBm / 1MHz, as specified in Clause 6.5A.2.3.2.
-	SEM-13,low = Threshold frequency where lower spectral emission mask below the lower channel drops from -13 dBm / MHz to -25 dBm / MHz, as specified in Clause 6.5A.2.3.2.
<<<  End of changes  >>>












Option 4
<<Start of Change>>
[bookmark: _Toc21344236][bookmark: _Toc29801720][bookmark: _Toc29802144][bookmark: _Toc29802769][bookmark: _Toc36107511][bookmark: _Toc37251270][bookmark: _Toc45888072][bookmark: _Toc45888671][bookmark: _Toc61367312][bookmark: _Toc61372695][bookmark: _Toc68230635][bookmark: _Toc69084048][bookmark: _Toc75467057][bookmark: _Toc76509079][bookmark: _Toc76718069][bookmark: _Toc83580379][bookmark: _Toc84404888][bookmark: _Toc84413497]6.2.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. Outer and inner allocation notation used in clause 6.2.3 is defined in clause 6.2.2. Unless stated otherwise, Edge RB allocations get the same AMPR as Outer RB allocations. In absence of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. In case of a power class 3 UE, when IE powerBoostPi2BPSK  is set to 1, power class 2 A-MPR values apply. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2.3.1-1A. 
For almost contiguous allocations in CP-OFDM waveforms in power class 3, the allowed A-MPR defined in clause 6.2.3 is increased by CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB, where CEIL{x, 0.5} means x rounding upwards to closest 0.5dB, NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs, and the parameter LCRB is replaced by NRB_alloc + NRB_gap in specifying the RB allocation regions.
Unless otherwise specified, pi/2 BPSK in following A-MPR tables refers to both variants of pi/2 BPSK referenced in 6.2.2 tables 6.2.2-1.
[bookmark: _Hlk516051685]Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
(NOTE 8)
	5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	Table 5.3.2-1
	N/A

	NS_03
	6.5.2.3.3
	n2, n25, n66,
n70, n86
	
	
	Clause 6.2.3.7

	NS_03U
	6.5.2.3.3, 6.5.2.4.2
	n2, n25, n66, n86 (NOTE 1)
	
	
	Clause 6.2.3.7

	NS_04
	6.5.2.3.2, 6.5.3.3.1
	n41, n90
	59, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	
	Clause 6.2.3.2

	NS_05
	6.5.3.3.4
	n1, n65, n84 (NOTE 1)
	5, 10, 15, 20 (NOTE 2)
	
	Clause 6.2.3.4 (NOTE 7)

	NS_05U
	6.5.3.3.4, 6.5.2.4.2
	n1, n65, n84
	5, 10, 15, 20
	
	Clause 6.2.3.4 (NOTE 7)

	NS_06
	6.5.2.3.4
	n12, n85
	5, 10, 15
	
	N/A

	
	
	n14
	5,10
	
	

	NS_07
	6.5.3.3.26
	n13
	5,10
	Table 6.2.3.29-1
	Table
6.2.3.29-2

	NS_10
	
	n20, n82
	15, 20
	Table 6.2.3.3-1
	Table
6.2.3.3-1

	NS_12
	6.5.3.3.17
	n26
	5,10
	Table 6.2.3.21-1
	Table 6.2.3.21-2

	NS_13
	6.5.3.3.18
	n26
	5
	Table 6.2.3.22-1
	Table 6.2.3.22-2

	NS_14
	6.5.3.3.19
	n26
	10,15,20
	Table 6.2.3.23-1
	Table 6.2.3.23-2

	NS_15
	6.5.3.3.20
	n26
	5,10,15,20
	Table 6.2.3.24-1
	Table 6.2.3.24-2

	NS_17
	6.5.3.3.2
	n28, n83
	5,10
	Table 5.3.2-1
	N/A

	NS_18
	6.5.3.3.3
	n28, n83
	5
	
	Table 6.2.3.13-1, A1

	
	
	
	10, 15, 20
	
	Table 6.2.3.13-1, A2

	
	
	
	25, 30
	
	Table 6.2.3.13-1, A3, A4, A5

	NS_21
	6.5.3.3.12
	n30
	5, 10
	
	Clause 6.2.3.14

	NS_24
	6.5.3.3.13
	n65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.3.15-1
	Clause 6.2.3.15

	NS_27
	6.5.2.3.8
6.5.3.3.14
	n48
	5, 10, 15, 20, 30, 40
	Table 6.2.3.16-1
	Table 6.2.3.16-2

	NS_35
	6.5.2.3.1
	n71
	5, 10, 15, 20
	Table 5.3.2-1
	N/A

	NS_37
	6.5.3.3.6
	n74
(NOTE 3)
	10, 15
	Table 6.2.3.8-1
	Table
6.2.3.8-1

	NS_38
	6.5.3.3.7
	n74
	5, 10, 15, 20
	Table 6.2.3.9-1
	Table
6.2.3.9-1

	NS_39
	6.5.3.3.8
	n74
	10, 15, 20
	Table 6.2.3.10-1
	Table 6.2.3.10-1

	NS_40
	6.5.3.3.9
	n51
	5
	
	Table
6.2.3.5-1

	NS_41
	6.5.3.3.10
	n50
	5, 10, 15, 20, 30, 40, 50, 60
	
	Table 6.2.3.11-1

	NS_42
	6.5.3.3.11
	n50
	5, 10, 15, 20, 30, 40, 50, 60
	
	Table 6.2.3.12-1

	NS_43
	6.5.3.3.5
	n8, n81
	5, 10, 15
	
	Clause 6.2.3.6

	NS_43U
	6.5.3.3.5, 6.5.2.4.2
	n8, n81 (NOTE 1)
	5, 10, 15
	
	Clause 6.2.3.6

	NS_44
	6.5.3.3.24
	n38
	25, 30, 40
	Table 6.2.3.20-1
	Table 6.2.3.20-1

	NS_45
	6.5.3.3.21
	n53
	5, 10
	
	Clause 6.2.3.25

	NS_46
	6.5.3.3.25
	n7
	25, 30, 35, 40, 50
	Table 6.2.3.17-1
	Table 6.2.3.17-2

	NS_47
	6.5.3.3.15
	n41 (Note 5)
	30
	Table 6.2.3.18-1
	Table 6.2.3.18-2

	NS_48
	6.5.3.3.22
	n1 and n84
	10, 15, 20, 25, 30, 40, 45, 50
	Table 6.2.3.26-1,
Table 6.2.3.26-3
	Table 6.2.3.26-2,
Table 6.2.3.26-4 (NOTE 7)

	NS_49
	6.5.3.3.23
	n1 and n84
	10, 15, 20, 25, 30, 40, 45, 50
	Table 6.2.3.27-1,
Table 6.2.3.27-3
	Table 6.2.3.27-2,
Table 6.2.3.27-4 (NOTE 7)

	NS_50
	6.5.3.3.16
	n39, n98
	10, 15, 20, 25, 30, 40
	
	Clause 6.2.3.19

	NS_51
	6.5.3.3.22
	n65
	50
	Table 6.2.3.28-1
	Table 6.2.3.28-2

	NS_55
	NOTE 6
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	
	N/A

	NS_56
	6.5.3.3.27
	n24, n99
	5, 10
	
	Clause 6.2.3.30

	NS_57
	NOTE 10
	n77
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	
	N/A

	NS_100
	6.5.2.4.2
	n1, n2, n3, n5, n8, n18, n25, n26, n65, n66, n80, n81, n84, n86, n89
(NOTE 1)
	
	
	Table
6.2.3.1-2

	NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed.
NOTE 2:	No A-MPR is applied for 5 MHz BWChannel where the upper channel edge is ≥ 1930 MHz,10 MHz BWChannel where the upper channel edge is ≥ 1950 MHz and 15 MHz BWChannel where the upper channel edge is ≥ 1955 MHz and 20 MHz BWChannel where the upper channel edge is ≥ 1970 MHz.
NOTE 3:	Applicable when the NR carrier is within 1447.9 – 1462.9 MHz.
NOTE 4:	Applicable when the upper edge of the channel bandwidth frequency is greater than 1980 MHz.
NOTE 5:	Applicable when the NR carrier is within 2545 – 2575 MHz.
NOTE 6:	This NS value is applicable for cells in the range 3450 – 3550 MHz for operations in the USA. This NS value does not indicate any additional spurious emission and maximum output power reduction requirements.
NOTE 7: 	The 1Tx architecture is assumed. For power class 2 UE indicating txDiversity-r16 [TS 38.306], the additional relaxation of [2] dB is applicable.
NOTE 8:	The NS_01 label with the field additionalPmax [7] absent is default for all NR bands.
NOTE 9:	5 MHz only applies to n90, not n41
NOTE 10:	This NS value is applicable for cells in the range 3650-3980 MHz for operations in Canada. This NS value does not indicate any additional spurious emission and maximum output power reduction requirements.




Table 6.2.3.1-1A: Mapping of network signalling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n1
	NS_01
	NS_100
	NS_05
	NS_05U
	NS_48
	NS_49
	
	

	n2
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n3
	NS_01
	NS_100
	
	
	
	
	
	

	n5
	NS_01
	NS_100
	
	
	
	
	
	

	n7
	NS_01
CA_NS_01
	NS_46
CA_NS_46
	
	
	
	
	
	

	n8
	NS_01
	NS_100
	NS_43
	NS_43U
	
	
	
	

	n12
	NS_01
	NS_06
	
	
	
	
	
	

	n13
	NS_01
	NS_06
	NS_07
	
	
	
	
	

	n14
	NS_01
	NS_06
	
	
	
	
	
	

	n18
	NS_01
	NS_100
	
	
	
	
	
	

	n20
	NS_01
	Void
	NS_10
	
	
	
	
	

	n24
	NS_01
	NS_56
	
	
	
	
	
	

	n25
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n26
	NS_01
	NS_100
	NS_12
	NS_13
	NS_14
	NS_15
	
	

	n28
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n30
	NS_01
	NS_21
	
	
	
	
	
	

	n34
	NS_01
	
	
	
	
	
	
	

	n38
	NS_01
	NS_44
	
	
	
	
	
	

	n39
	NS_01
	NS_50
	
	
	
	
	
	

	n40
	NS_01
CA_NS_01
	
	
	
	
	
	
	

	n41
	NS_01
CA_NS_01
CA_NC_NS_01
	NS_04
CA_NS_04
CA_NC_NS_01
	NS_47
	
	
	
	
	

	n48
	NS_01
CA_NS_01
	NS_27
CA_NS_27
	
	
	
	
	
	

	n50
	NS_01
	NS_41
	NS_42
	
	
	
	
	

	n51
	NS_01
	NS_40
	
	
	
	
	
	

	n53
	NS_01
	NS_45
	
	
	
	
	
	

	n65
	NS_01
	NS_24
	NS_100
	NS_05
	NS_05U
	NS_51
	
	

	n66
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n70
	NS_01
	NS_03
	
	
	
	
	
	

	n71
	NS_01
	NS_35
	
	
	
	
	
	

	n74
	NS_01
	NS_37
	NS_38
	NS_39
	
	
	
	

	n77
	NS_01
CA_NS_01
CA_NC_NS_01
	NS_55
CA_NS_01
CA_NC_NS_01
	NS_57
CA_NS_01
CA_NC_NS_01
	
	
	
	
	

	n78
	NS_01
CA_NS_01
CA_NC_NS_01
	
	
	
	
	
	
	

	n79
	NS_01
CA_NS_01
	
	
	
	
	
	
	

	n80
	NS_01
	NS_100
	
	
	
	
	
	

	n81
	NS_01
	NS_100
	NS_43
	NS_43U
	
	
	
	

	n82
	NS_01
	Void
	NS_10
	
	
	
	
	

	n83
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n84
	NS_01
	NS_100
	NS_05
	NS_05U
	
	
	
	

	n85
	NS_01
	NS_06
	
	
	
	
	
	

	n86
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n89
	NS_01
	NS_100
	
	
	
	
	
	

	n91
	NS_01
	
	
	
	
	
	
	

	n92
	NS_01
	
	
	
	
	
	
	

	n93
	NS_01
	
	
	
	
	
	
	

	n94
	NS_01
	
	
	
	
	
	
	

	n95
	NS_01
	
	
	
	
	
	
	

	n97
	NS_01
	
	
	
	
	
	
	

	n98
	NS_01
	NS_50
	
	
	
	
	
	

	n99
	NS_01
	NS_56
	
	
	
	
	
	

	n1042
	NS_01
	
	
	
	
	
	
	

	NOTE 1:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [7].
NOTE 2:	Additional emission requirements and associated network signalling for Band n104 are not defined in this version of the specification but may be forthcoming in the future.



Table 6.2.3.1-2: A-MPR for NS_100 (UTRA protection)
	Modulation/Waveform
	Outer (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 2

	
	QPSK
	≤ 2

	
	16 QAM
	≤ 2.5

	
	64 QAM
	≤ 3

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 4

	
	16 QAM
	≤ 4

	
	64 QAM
	≤ 4

	
	256 QAM
	≤ 6.5

	NOTE 1:	Void
NOTE 2:	Void






<<End of Change>>
<<Start of Change>>
6.2A.3.1.1	UE additional maximum output power reduction for Intra-band contiguous CA
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7]. Relation between NR CA band and NR frequency band is specified in Table 5.2A.1-1.
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2A.1.5-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2A.2.4. In absense of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2A.3.1.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NS value. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels is in accordance with Table 6.2.3.1-1A with the NR band corresponding to the NR CA band as specified in Table 5.2A.1-1specified in Table 6.2A.3.1.1-2. The same intra-band contiguous UL CA RF requirements for all uplink carrier(s) of the same band should be applicable for UE when network configure values of the additionalSpectrumEmission for all uplink carrier(s) of the same band. Unless stated otherwise, Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured. However, exceptions are also allowed if the same intra-band contiguous UL CA RF requirements for all uplink carrier(s) of the same band are indicated by network.
Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_01
	
	Table 5.2A.1-1
	All applicaple NR CA bands
	All applicaple NR CA configurations
	N/A

	CA_NS_04
	6.5A.2.3.1.1
6.5A.3.3.1.1
	CA_n41
	Table 5.5A.1-1
	6.2A.3.1.1.1
	6.2A.3.1.1.1

	CA_NS_27
	6.5A.2.3.1.2
6.5A.3.3.1.2
	CA_n48
	Table 5.5A.1-1
	6.2A.3.1.1.2
	6.2A.3.1.1.2

	CA_NS_46
	6.5A.3.3.1.3
	CA_n7
	Table 5.5A.1-1
	6.2A.3.1.1.3
	6.2A.3.1.1.3

	


[The CA_NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]
For UEs configured with intra-band contiguous CA in n77 and if NS_01 is indicated for an uplink component carrier in the range 3450-3650 MHz and NS_01 or NS_57 for another uplink component carrier in the range 3650-3980 MHz, the allowed additional spurious emission and maximum output power reduction requirements are according to CA_NS_01.
Table 6.2A.3.1.1-2: VoidMapping of network signaling label
	NR CA band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	CA_n41
	CA_NS_01
	CA_NS_04
	
	
	
	
	
	

	CA_n48
	CA_NS_01
	CA_NS_27
	
	
	
	
	
	

	CA_n7
	CA_NS_01
	CA_NS_46
	
	
	
	
	
	

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




<<End of Change>>
<<Start of Change>>
6.2A.3.1.2.0	General
Table 6.2A.3.1.2-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NC_NS value. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels is in accordance with Table 6.2.3.1-1A with the NR band corresponding to the NR CA band for the as specified in Table 5.2A.1-1specified in Table 6.2A.3.1.2-2. The same intra-band non-contiguous UL CA RF requirements for all uplink carrier(s) of the same band should be applicable for UE when network configure values of the additionalSpectrumEmission for all uplink carrier(s) of the same band. Unless stated otherwise, Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same band with UL configured. However, exceptions are also allowed if the same intra-band non-contiguous UL CA RF requirements for all uplink carrier(s) of the same band are indicated by network. 
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



For UEs configured with intra-band non-contiguous CA in n77 and if NS_01 is indicated for an uplink component carrier in the range 3700-3980 MHz and NS_01 or NS_55 for another uplink component carrier in the range 3450-3550 MHz, the allowed additional spurious emission and maximum output power reduction requirements are according to CA_NC_NS_01.
Table 6.2A.3.1.2-2: VoidMapping 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].



<<End of Change>>

3GPP
image1.png
‘The IE AdditionalSpectrumEmission is used to indicate emission requirements to be fulfilled by the UE (see TS 38.101-1 [15], clause 6.2.3, and TS 38.101-2 [39], clause 6.2.3).

. AdditionalSpectrumEmission information element.

INTEGER (0..7)¢





image2.png
=additionalSpectrumEmission.
The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE uses value 0 for the additionalSpectrumEmission (see TS
38.101-1 [15], table 6.2.3.1-1A, and TS 38.101-2 [39], table 6.2.3.1-2). Network configures the same value in additionalSpectrumEmission for all uplink carrier(s) of the same
band with UL configured. The additionalSpectrumEmission is applicable for all uplink carriers of the same band with UL configured.





