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1 Introduction

In this contribution we propose to introduce a CA_NS value for intra-band contiguous CA configurations for which A-MPR are not allowed and corresponding “CA NS” sequences for intra-band non-contiguous CA and inter-band CA needed for RRC signaling.
2 Background
When UL intra-band contiguous CA is configured the emissions requirements and allowed A-MPR for both the Pcell and Scell are indicated by the CA_NS network signaling value mapped to the value of the field AdditionalSpectrumEmissionScell-r10 sent to the UE by dedicated signaling. One issue is that this field is not optional: a value must be present for each Scell in the UL even if no additional requirement applies and A-MPR is not allowed. 
Another issue is that a value of AdditionalSpectrumEmissionScell-r10 must be present for SCells of any UL CA configuration, not only for UL intra-band contiguous CA. In general, the field AdditionalSpectrumEmissionScell-r10 is configured for each Scell that is added with an UL during an RRC connection reconfiguration. This field is part of the IE RadioResourceConfigCommonSCell-r10 and must be present whenever this IE contains an UL configuration (the field ul-Configuration below), i.e. when the Scell added is configured with both a DL and an UL: 
RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB ::=
SEQUENCE {


< text omitted >

}

RadioResourceConfigCommon ::=

SEQUENCE {


< text omitted >
}

RadioResourceConfigCommonSCell-r10 ::=
SEQUENCE {


-- DL configuration as well as configuration applicable for DL and UL


nonUL-Configuration-r10




SEQUENCE {



< text omitted >

},


-- UL configuration


ul-Configuration-r10





SEQUENCE {



ul-FreqInfo-r10





SEQUENCE {




ul-CarrierFreq-r10




ARFCN-ValueEUTRA


OPTIONAL,
-- Need OP




ul-Bandwidth-r10




ENUMERATED {n6, n15,














n25, n50, n75, n100}
OPTIONAL,
-- Need OP




additionalSpectrumEmissionSCell-r10

AdditionalSpectrumEmission



},



p-Max-r10






P-Max





OPTIONAL,
-- Need OP



uplinkPowerControlCommonSCell-r10

UplinkPowerControlCommonSCell-r10,



-- A special version of IE UplinkPowerControlCommon may be introduced



-- 3: Physical configuration, control



soundingRS-UL-ConfigCommon-r10

SoundingRS-UL-ConfigCommon,



ul-CyclicPrefixLength-r10


UL-CyclicPrefixLength,


-- 4: Physical configuration, physical channels



prach-ConfigSCell-r10




PRACH-ConfigSCell-r10

OPTIONAL,
-- Cond TDD-OR-NoR11



pusch-ConfigCommon-r10



PUSCH-ConfigCommon


}
















OPTIONAL,
-- Need OR

...,


< text omitted >
}

< text omitted >
-- ASN1STOP

In the current version of 36.101 the CS_NS is only defined whenever A-MPR is allowed, but a value must therefore be defined also for UL CA configurations for which no power reduction is allowed beyond that allowed by the MPR applicable for intra-band contiguous CA. CA_40C is one such configuration that is already specified. 

In addition, sequences of “CA NS values” mapped to values AdditionalSpectrumEmissionScell-r10 must be defined for Scells of UL inter-band and intra-band non-contiguous CA configurations. 
There is also an optional field AdditionalSpectrumEmissionPcell-r10 that could be configured for non-contiguous configurations during RRC reconfiguration, but not when there are no other serving cells [other than the Pcell] are configured in the uplink. This field is part of the IE PhysicalConfigDedicated that is in turn part of the IE radioResourceConfigDedicated:
PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {


< text omitted >

[[
additionalSpectrumEmissionCA-r10 


CHOICE {




release








NULL,




setup








SEQUENCE {





additionalSpectrumEmissionPCell-r10

AdditionalSpectrumEmission



}



}


OPTIONAL
-- Need ON


]],

< text omitted >
}

PhysicalConfigDedicatedSCell-r10 ::=

SEQUENCE {


-- DL configuration as well as configuration applicable for DL and UL


< text omitted >
}

< text omitted >
-- ASN1STOP

where
	PhysicalConfigDedicated field descriptions

	additionalSpectrumEmissionPCell

The UE requirements related to IE AdditionalSpectrumEmissionPCell are defined in TS 36.101 [42]. EUTRAN does not configure AdditionalSpectrumEmissionPCell if there are no other serving cells configured. E-UTRAN does not configure the field in case of contiguous intra-band carrier aggregation.


However, it turns out that it is sufficient to use the mandatory field AdditionalSpectrumEmissionScell-r10 for indicating additional requirements for serving cells of all classes of UL CA configurations, also the Pcell. The optional field AdditionalSpectrumEmissionPcell-r10 need not be configured.
3 Specification changes for intra-band contiguous aggregation from Rel-10
From the Rel-10 version, it is necessary to add a CA_NS value for UL intra-band contiguous CA to indicate that no additional requirements apply, e.g. as follows for 36.101 Rel-10:
Table 6.2.4A-1: Additional Maximum Power Reduction (A-MPR) for CA

	CA Network Signalling value
	Requirements 

(subclause)
	Uplink CA Configuration
	A-MPR [dB]

(subclause)

	CA_NS_01
	6.6.3.3A.1
	CA_1C
	6.2.4A.1

	CA_NS_02
	6.6.3.3A.2
	CA_1C
	6.2.4A.2

	CA_NS_03
	6.6.3.3A.3
	CA_1C
	6.2.4A.3

	…
	
	
	

	CA_NS_31
	NOTE 1
	Table 5.6A.1-1 (NOTE 1)
	N/A

	CA_NS_32
	Reserved

	NOTE 1:
Applicable for uplink CA configurations listed in Table 5.6A.1-1 for which none of the additional requirements in subclause 6.6.3.3A apply.

NOTE 2:
The index of the sequence CA_NS corresponds to the value of additionalSpectrumEmissionSCell-r10.


The value 31 is chosen for this purpose, 32 is reserved in case the sequence for AdditinalSpectrumEmission needs extension. If CA_NS_31 is indicated, A-MPR is not allowed but the MPR in clause 6.2.3A then applies. The field additionalSpectrumEmissionSCell-r10 with value ‘31’ is configured for the Scell, and the same MPR applies for the Pcell. 
The actions by the UE when configured for “transmission within E-UTRA channel bandwidth” and the “aggregated bandwidth” specified clause 6.2.4A of 36.101 should also be modified to reflect the fact that the field additionalSpectrumEmissionSCell-r10 must be present when two serving cells are configured in the uplink. Moreover, the actions upon reception of the NS values should be governed by the number of serving cells configured in the uplink rather than the bandwidths. The actions were specified in terms of the bandwidths in view of TDD operation with two cells configured in the DL and one in the UL for the case in which the transmitter is still “configured” for transmissions across the aggregated receive bandwidth e.g. after reception on the Scell. However, the additionalSpectrumEmissionSCell-r10 cannot be used for this purpose since not present when one serving cell is configured in the UL. 

The changes in 36.101 would look like follows: 
If for intra-band carrier aggregation the UE is configured for transmissions on a single serving cell, then subclauses 6.2.3 and 6.2 4 apply with the Network Signaling value indicated by the IE additionalSpectrumEmission.

For intra-band contiguous aggregation with the UE configured for transmissions on at least two serving cells, the maximum output power reductions specified in Table 6.2.4A-1 is allowed for all serving cells of the applicable uplink CA configurations according to the CA network signalling value indicated by the IE additionalSpectrumEmissionSCell-r10. Then clause 6.2.3A does not apply, i.e. the carrier aggregation MPR = 0 dB, unless the value indicated is CA_NS_31. 

4 Specification changes for non-contiguous aggregation from Rel-12
From the Rel-12 version, it is necessary to add a “CA NS” values also for UL intra-band non-contiguous CA and UL inter-band CA corresponding to values additionalSpectrumEmissionScell-r10 that have to be present for Scells. The values used for intra-band contiguous CA can be reused, the sequences are then identified by the class of CA configuration as configured in the RRC connection reconfiguration. To this end, one possibility is to map the additional requirements and their associated A-MPR to each CA configuration, which would leave 31 values for each configuration. However, it may still be preferable to keep the current format and map sequences to the additional requirements, the value range 1..32 can be extended easily if numbers run out. 
Sequences can be labelled according to the type of non-contiguous aggregation, e.g. CA_NC_NS for intra-band non-contiguous CA and CA_IB_NS for inter-band CA. For consistency it is proposed to use the number ‘31’ to indicate “no additional requirements” for the uplink serving cells. The additional requirements can be specified per uplink sub-block that can be assigned either in the same band or in different bands. 

In the case of intra-band non-contiguous CA the sequences would look like follows in a new table 6.2.4A-2 of clause 6.2.4A:

Table 6.2.4A-2: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA

	CA Network Signalling value
	Additional requirements for sub-blocks in order of increasing carrier frequency
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing carrier frequency

	
	Requirements

(subclause)
	Requirements

(subclause)
	
	A-MPR [dB]

(subclause)
	A-MPR [dB]

(subclause)

	CA_NC_NS_01
	6.6.2.2.1
	6.6.2.2.1
	CA_4A-4A
	Table 6.2.4-1 (NS_03)
	Table 6.2.4-1 (NS_03)

	…
	
	
	
	
	

	CA_NC_NS_31
	NOTE 1
	NOTE 1
	Table 5.6A.1-3 (NOTE 1)
	N/A
	N/A

	CA_IB_NS_32
	Reserved

	NOTE 1:
Applicable for uplink CA configurations listed in Table 5.6A.1-3 for which the additional requirements in subclause 6.6.2.1.1 applies in each sub-block.

NOTE 2:
The index of the sequence CA_NC_NS corresponds to the value of additionalSpectrumEmissionSCell-r10.


The additional requirements are specified per sub-block in order of increasing carrier frequency and the A-MPR is arranged similarly. This allows for extension to the case of more than one serving cell per sub-block in the uplink, i.e. three UL component carriers. 
The MPR according to clause 6.2.3A applies on top of any allowed A-MPR (this will have to be modified for uplink configurations with more than one serving cells per sub-block). The actions when NS values are received would be specified as follows:

If for intra-band non-contigous carrier aggregation the UE is configured for transmissions on a single serving cell, then subclauses 6.2.3 and 6.2 4 apply with the Network Signaling value indicated by the IE additionalSpectrumEmission.

For intra-band non-contiguous carrier aggregation with the UE configured for transmissions on at least two serving cells, the maximum output power reduction specified in Table 6.2.4A-2 is allowed for all serving cells of the applicable uplink CA configurations according to the CA network signalling value indicated by the field additionalSpectrumEmissionSCell-r10. Unless otherwise stated, sub-clause 6.2.3A applies for configurations with a single uplink component carrier per sub-block.
It is noted that the UE is not aware of the NS value additionalSpectrumEmission sent in system information on the Scell.
In the case of inter-band CA the sequences would look like follows in a new table 6.2.4A-3 of clause 6.2.4A:

Table 6.2.4A-3: Additional Maximum Power Reduction (A-MPR) for inter-band CA

	CA Network Signalling value
	Additional requirements for sub-blocks in order of increasing carrier frequency
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing carrier frequency

	
	Requirements

(subclause)
	Requirements

(subclause)
	
	A-MPR

	A-MPR


	CA_IB_NS_01
	6.6.2.1.1
	6.6.3.3.1
	CA_1A-8A
	Table 6.2.4-1 (NS_01)
	Table 6.2.4-1 (NS_05)

	CA_IB_NS_02
	6.6.3.3.3
	6.6.3.3.1
	CA_1A-19A 
	Table 6.2.4-1 (NS_08)
	Table 6.2.4-1 (NS_05)

	CA_IB_NS_03
	6.6.3.3.4
	6.6.3.3.1
	CA_1A-21A
	Table 6.2.4-1 (NS_09)
	Table 6.2.4-1 (NS_05)

	CA_IB_NS_04
	6.6.2.2.1
	6.6.2.2.1
	CA_2A-4A
	Table 6.2.4-1 (NS_03)
	Table 6.2.4-1 (NS_03)

	CA_IB_NS_05
	6.6.2.2.3
	6.6.2.2.1
	CA_2A-13A, CA_4A-12A, CA_4A-13A, CA_4A-17A
	Table 6.2.4-1 (NS_06)
	Table 6.2.4-1 (NS_03)

	CA_IB_NS_06
	6.6.2.2.3,
6.6.3.3.2
	6.6.2.2.1
	CA_2A-13A, CA_4A-13A
	Table 6.2.4-1 (NS_07)
	Table 6.2.4-1 (NS_03)

	CA_IB_NS_07
	6.6.3.3.3
	6.6.2.1.1
	CA_3A-19A
	Table 6.2.4-1 (NS_08)
	Table 6.2.4-1 (NS_01)

	CA_IB_NS_08
	6.6.3.3.3
	6.6.3.3.4
	CA_19A-21A
	Table 6.2.4-1 (NS_08)
	Table 6.2.4-1 (NS_09)

	CA_IB_NS_09
	6.6.3.3.5
	6.6.2.1.1
	CA_3A-26A
	Table 6.2.4-1 (NS_12)
	Table 6.2.4-1 (NS_01)

	CA_IB_NS_10
	6.6.3.3.8
	6.6.2.1.1
	CA_3A-26A
	Table 6.2.4-1 (NS_15)
	Table 6.2.4-1 (NS_01)

	CA_IB_NS_11
	6.6.2.2.1
	6.6.2.1.1
	CA_4A-7A
	Table 6.2.4-1 (NS_03)
	Table 6.2.4-1 (NS_01)

	CA_IB_NS_12
	6.6.2.2.3
	6.6.2.1.1
	CA_5A-12A
	Table 6.2.4-1 (NS_06)
	Table 6.2.4-1 (NS_01)

	…
	
	
	
	
	

	CA_IB_NS_31
	NOTE 1
	NOTE 1
	Table 5.6A.1-2 (NOTE 1)
	N/A
	N/A

	CA_IB_NS_32
	Reserved

	NOTE 1:
Applicable for uplink CA configurations listed in Table 5.6A.1-2 for which the additional requirements in subclause 6.6.2.1.1 applies for each sub-block.

NOTE 2:
The index of the sequence CA_IB_NS corresponds to the value of additionalSpectrumEmissionSCell-r10.


The additional requirements apply per sub-block listed in order of increasing carrier frequency. This also gives a structure to the requirements as many these apply for a specific frequency range, e.g. for low bands and high bands according to the FCC rules. The value ‘31’ is used for indicating “no additional requirements” (the NOTE 1 may have to be amended for future combinations with more than one serving cell per operating band or sub-block).  
The table arrangement can be extended to the case of a combination of intra-band and inter-band CA in the uplink; then additional columns for “sub-blocks” have to be added. 

The MPR according to clause 6.2.3 applies on top of any allowed A-MPR (clause 6.2.3A added when combinations with more than one serving cell per operating band is specified). The actions when NS values are received would be specified as follows:
If for inter-band carrier aggregation the UE is configured for transmissions on a single serving cell, then subclauses 6.2.3 and 6.2 4 apply with the Network Signaling value indicated by the IE additionalSpectrumEmission.

For inter-band carrier aggregation with the UE configured for transmissions on at least two serving cells, the maximum output power reduction specified in Table 6.2.4A-3 is allowed for all serving cells of the applicable uplink CA configuration according to the CA network signalling value indicated by the field additionalSpectrumEmissionSCell-r10. Unless otherwise stated, sub-clause 6.2.3 applies for each serving cell for configurations with a single uplink component carrier per sub-block. 

5 Proposal
We propose to specify

1. an additional CS_NS value for intra-band contiguous CA configurations for which no additional requirements apply and A-MPR are not allowed;
2. “CA NS” sequences for intra-band non-contiguous CA and inter-band CA needed for RRC signaling.
A value of additionalSpectrumEmissionSCell-r10 must always be present for Scells regardless of type of CA configuration. Category F CRs for Item 1 (Rel-10) and Item 2 (Rel-12) are provided in [1] and [2], respectively.
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