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1 Introduction
In RAN4, two MPR requirements such as additional maximum power reduction (A-MPR) and modified MPR behavior are specified in addition to general MPR requirement. Modified MPR behavior is specified for only band n41 and n71 in [1]. On the other hand, in RAN2 specification [2], “modifiedMPR-Behaviour” is specified as a signaling per NR bands to distinguish if a UE has different MPR from general MPR, which includes A-MPR. Therefore, there is the misalignment about “modifiedMPR-Behaviour” between RAN2 and RAN4 specification. In this contribution, we explain the detail of this misalignment and propose how to solve this issue.

2 Discussion
Regarding this issue, we would like to explain both RAN2 and RAN4 perspective.
2.1 RAN2 perspective
The UE capability signalling of “modifiedMPR-Behaviour” is specified in“RF-Parameters” per NR bands with 8 bit string [2] and is indicated from UE side to distinguish if a UE has different MPR from general MPR. In other words, RAN2 assumes that “modifiedMPR-Behaviour” is used for not only modified MPR specified in RAN4 specification [1] but also A-MPR in order to identify the applicable NS values for UE, otherwise NW cannot know which NS value should be applied to UE in case of handover or PSCell addition/change and so on since NW needs to configure only one appropriate NS value via “AdditionalSpectrumEmission” in “RRCReconfiguration” command, if needed.
In addition, the description of “modifiedMPR-Behaviour” capability in [4] does not mention the details and just refers to [3][5]. There is not any other capabilities related to MPR requirements.
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–
RF-Parameters

The IE RF-Parameters is used to convey RF-related capabilities for NR operation.

RF-Parameters information element

-- ASN1START

-- TAG-RF-PARAMETERS-START

RF-Parameters ::=                   SEQUENCE {

    supportedBandListNR                 SEQUENCE (SIZE (1..maxBands)) OF BandNR,

    supportedBandCombinationList        BandCombinationList                         OPTIONAL,

    appliedFreqBandListFilter           FreqBandList                                OPTIONAL,

    ...,

    [[

    supportedBandCombinationList-v1540  BandCombinationList-v1540                   OPTIONAL,

    srs-SwitchingTimeRequested          ENUMERATED {true}                           OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1550  BandCombinationList-v1550                   OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1560  BandCombinationList-v1560                   OPTIONAL
    ]]

}

BandNR ::=                          SEQUENCE {

    bandNR                              FreqBandIndicatorNR,

    modifiedMPR-Behaviour               BIT STRING (SIZE (8))                           OPTIONAL,
    mimo-ParametersPerBand              MIMO-ParametersPerBand                          OPTIONAL,

    extendedCP                          ENUMERATED {supported}                          OPTIONAL,

    multipleTCI                         ENUMERATED {supported}                          OPTIONAL,

    bwp-WithoutRestriction              ENUMERATED {supported}                          OPTIONAL,

    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                       OPTIONAL,

    bwp-DiffNumerology                  ENUMERATED {upto4}                              OPTIONAL,

    crossCarrierScheduling-SameSCS      ENUMERATED {supported}                          OPTIONAL,

    pdsch-256QAM-FR2                    ENUMERATED {supported}                          OPTIONAL,

    pusch-256QAM                        ENUMERATED {supported}                          OPTIONAL,

    ue-PowerClass                       ENUMERATED {pc1, pc2, pc3, pc4}                 OPTIONAL,

    rateMatchingLTE-CRS                 ENUMERATED {supported}                          OPTIONAL,

    channelBWs-DL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }

    }                                                                                   OPTIONAL,

    channelBWs-UL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }

    }                                                                                   OPTIONAL,

    ...,

    [[

    maxUplinkDutyCycle-PC2-FR1                  ENUMERATED {n60, n70, n80, n90, n100}   OPTIONAL
    ]],

    [[

    pucch-SpatialRelInfoMAC-CE          ENUMERATED {supported}                          OPTIONAL,

    powerBoosting-pi2BPSK               ENUMERATED {supported}                          OPTIONAL
    ]],

    [[

    maxUplinkDutyCycle-FR2          ENUMERATED {n15, n20, n25, n30, n40, n50, n60, n70, n80, n90, n100}     OPTIONAL
    ]]

}

-- TAG-RF-PARAMETERS-STOP

-- ASN1STOP

RF-Parameters field descriptions

appliedFreqBandListFilter
In this field the UE mirrors the FreqBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList in accordance with this appliedFreqBandListFilter. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].

supportedBandCombinationList
A list of band combinations that the UE supports for NR (without MR-DC). The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-NR-Capability IE. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].

========================================================================================
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4.2.7.2
BandNR parameters

Definitions for parameters

Per

M

FDD-TDD

DIFF

FR1-FR2

DIFF

modifiedMPR-Behaviour

Indicates whether UE supports modified MPR behaviour defined in TS 38.101-1 [2] and TS 38.101-2 [3].
Band

No

No

No



Observation 1:

RAN2 assumes that “modifiedMPR-Behaviour” is used for not only modified MPR specified in RAN4 specification [1] but also A-MPR in order to identify the applicable NS values for UE, otherwise NW cannot know which NS value should be applied to UE in case of handover or PSCell addition/change and so on.

Observation 2:
NW needs to configure only one appropriate NS value via “AdditionalSpectrumEmission” in “RRCReconfiguration” command, if needed.
On the other hand, RAN2 specifies “NR-NS-PmaxList”, which can informs multiple candidates of NS value from NW to UE. It can be provided via SIB1. However, even if multiple candidates can be provided to UE, NW cannot identify which NS value is used by the UE. In the end, the same issue as mentioned in observation 1 would occur. In addition, “NR-NS-PmaxList” cannot be used for EN-DC since this list is for idle mode and UE does not need to read SIB1.
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MultiFrequencyBandListNR-SIB
The IE MultiFrequencyBandListNR-SIB indicates the list of frequency bands, for which cell (re-)selection parameters are common, and a list of additionalPmax and additionalSpectrumEmission.
MultiFrequencyBandListNR-SIB information element

-- ASN1START

-- TAG-MULTIFREQUENCYBANDLISTNR-SIB-START

MultiFrequencyBandListNR-SIB ::=            SEQUENCE (SIZE (1.. maxNrofMultiBands)) OF NR-MultiBandInfo

NR-MultiBandInfo ::=                        SEQUENCE {

    freqBandIndicatorNR                         FreqBandIndicatorNR         OPTIONAL,   -- Cond OptULNotSIB2

    nr-NS-PmaxList                              NR-NS-PmaxList              OPTIONAL    -- Need S

}

-- TAG-MULTIFREQUENCYBANDLISTNR-SIB-STOP

-- ASN1STOP
–
NR-NS-PmaxList
The IE NR-NS-PmaxList is used to configure a list of additionalPmax and additionalSpectrumEmission, as defined in TS 38.101-1 [15], table 6.2.3.1-1A, and TS 38.101-2 [39], table 6.2.3.1-2, for a given frequency band.

NR-NS-PmaxList information element

-- ASN1START

-- TAG-NR-NS-PMAXLIST-START

NR-NS-PmaxList ::=                          SEQUENCE (SIZE (1..maxNR-NS-Pmax)) OF NR-NS-PmaxValue

NR-NS-PmaxValue ::=                     SEQUENCE {

    additionalPmax                          P-Max                               OPTIONAL,   -- Need N

    additionalSpectrumEmission              AdditionalSpectrumEmission
}

-- TAG-NR-NS-PMAXLIST-STOP

-- ASN1STOP


Observation 3:

Even if “NR-NS-PmaxList” can be provided to UE, NW cannot identify which NS value is used by the UE. In addition, this cannot be used for EN-DC since this is for idle mode and UE does not need to read SIB1.
Observation 4:

“NR-NS-PmaxList” cannot be used for EN-DC since this is for idle mode and UE does not need to read SIB1.

2.2 RAN4 perspective
On the other hand, RAN4 specifies two different MPR requirements in addition to general MPR requirement, one is A-MPR associating with NS value specified in [1][3][5] and the other is modified MPR specified in [1]. The values of A-MPR are specified for each band and they are related to “AdditionalSpectrumEmission”, which is signalled from NW to UE. The values of modified MPR are also specified and they are related to “modifiedMPRbehavior”, which is signalled from UE to NW. In the end, currently RAN4 assumes that only modified MPR is indicated from UE but the NS values of A-MPR are not indicated from UE.
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Table 6.2.3.1-1A: Mapping of network signaling label

NR band

Value of additionalSpectrumEmission

0

1

2

3

4

5

6

7

n1

NS_01

NS_100

NS_05

NS_05U

n2

NS_01

NS_100

NS_03

NS_03U

n3

NS_01

NS_100

n5

NS_01

NS_100

n7

NS_01

n8

NS_01

NS_100

NS_43

NS_43U

n12

NS_01

NS_06

n20

NS_01

Void

NS_10

n25

NS_01

NS_100

NS_03

NS_03U

n28

NS_01

NS_17

NS_18

n34

NS_01

n38

NS_01

n39

NS_01

n40

NS_01

n41

NS_01

NS_04

n50
NS_01
NS_41
NS_42
n51

NS_01

NS_40

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

n78

NS_01

n79

NS_01

n80

NS_01

NS_100

n81

NS_01

NS_100

NS_43

NS_43U

n82

NS_01

Void

n83

NS_01

NS_17

NS_18

n84

NS_01

NS_100

NS_05

NS_05U

n86

NS_01

NS_100

NS_03

NS_03U

NOTE:
additionalSpectrumEmission corresponds to an information element of the same name defined in subclause 6.3.2 of TS 38.331 [7].
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Table 6.2.3.1-2: Mapping of Network Signaling label

NR Band

Value of additionalSpectrumEmission

0

1

2

3

4

5

6

7

n257

NS_200

n258

NS_200

NS_201

n260

NS_200

n261

NS_200

NOTE:
additionalSpectrumEmission corresponds to an information element of the same name defined in sub-clause 6.3.2 of TS 38.331 [13].
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Table 6.2B.3.1.0-1: Additional maximum power reduction for Intra-band contiguous EN-DC

DC configuration

Requirement (subclause)

E-UTRA network signalling value

NR network signalling value

A-MPR

(subclause)

DC_(n)71AA

6.5B.2.1.2.1

NS_35

NS_35

6.2B.3.1.13
DC_(n)41AA1
6.5B.2.1.2.2
NS_01 or NS_04
NS_04
6.2B.3.1.24
NOTE 1:
Only applies to UEs that support dual UL transmission for this EN-DC combination.

NOTE 2:
The additional emission requirement is indicated when the combination of network signalling values in the two CGs is set (only for UEs configured with EN-DC).

NOTE 3:
The A-MPR is applied as MPR if NS_35 is not signalled.

NOTE 4:
Void

H.1
Indication of modified MPR behavior

This annex contains the definitions of the bits in the field modifiedMPRbehavior indicated in the IE RF-Parameters [7] by a UE supporting an MPR or A-MPR modified in a later release of this specification. modifiedMPRbehavior is indicated in TS 36.211 [7] by an 8-bit bitmap per NR band.

Table H.1-1: Definitions of the bits in the field modifiedMPRbehavior
NR Band

Index of field
(bit number)
Definition

(description of the supported functionality if indicator set to one)

Notes

n41

0 (leftmost bit)

- EN-DC contiguous intraband MPR as defined in clausue 6.2B.2.1 of 38.101-3 v15.5.0

- This bit may be set to 1 by a UE supporting DC_(n)41AA UE EN-DC 

1

- EN-DC non-contiguous intraband MPR as defined in clause 6.2B.2.2 of 38.101-3 v15.5.0

- This bit may be set to 1 by a UE supporting DC_41A_n41A EN-DC 

n71

0 (leftmost bit)

- EN-DC contiguous intraband MPR as defined in clausue 6.2B.2.1 of 38.101-3 v15.5.0

- This bit may be set to 1 by a UE supporting DC_(n)71AA UE EN-DC 

====================================================================================




Observation 5:

RAN4 assumes that only modified MPR is indicated from UE but the NS values of A-MPR are not indicated from UE.
2.3 Misalignment between RAN2 and RAN4 specification
As mentioned in section 2.1 and 2.2, there is misalignment about the UE capability signalling on “modifiedMPR-Behaviour” between RAN2 and RAN4 understanding. The summary is as follows:
· RAN2 specification

· One IE of “modifiedMPR-Behaviour” is specified to distinguish if a UE has different MPR including A-MPR from general MPR

· RAN4 specification

· Two kinds of requirements are specified, one is A-MPR and the other is modified MPR.

· Only modified MPR is indicated from UE and the NS values of A-MPR are not indicated from UE.

Table 2.2-1 summarizes the current signalling architecture for NS signalling. Highlighted part by yellow is the misalignment part.
Table 2.2-1: Current signalling architecture for NS signalling

	SA or NSA
	UE behaviour
	Signalling from NW to UE
	Signal from UE to NW

	
	
	Number of NS values NW can signal
	Name of signalling
	

	NR SA
	Initial access
	Multiple
	· “NR-NS-PmaxList” in SIB1
	RAN2: modifiedMPR-Behaviour
RAN4: modifiedMPR-Behaviour for modified MPR, None for A-MPR 

	
	Other 

(e.g., handover)
	Single
	· AdditionalSpectrumEmission in “RRCreconfiguration”
	

	NSA
in NR bands
	Initial access
	-
	-
	

	
	Other
 (e.g.,

 PSCell addition)
	Single
	· AdditionalSpectrumEmission in “RRCreconfiguration”
	


2.4 Proposed solutions
This misalignment should be solved, otherwise the issues mentioned in observation 1 would occur especially when some new NS values are introduced. Considering the impacts on RAN2 and RAN4, two solutions can be proposed as follows:
· Opt.1: Changing RAN2 specification
· Use existing “modifiedMPR-Behaviour” capability for just modified MPR
· Introduce a new UE capability in TS 38.331 to report the applicable NS value for A-MPR
· Opt.2: Changing RAN4 specification

· Use existing “modifiedMPR-Behaviour” capability signalling for both A-MPR and modified MPR

· Specify new NS values for modified MPR in the tables of mapping of Network Signaling label
· Add the rule of “modifiedMPR-Behaviour” capability signalling in the tables
We summarize the pros and cons in the below table:
	Options
	Pros
	Cons

	1: Changing RAN2 specification
	Easy to understand for different capability for A-MPR and modified MPR
	Impact on RAN2 specification (to extend ASN.1)

	2: Changing RAN4 specification
	No impact on RAN2 specification (as the RAN2 spec merely refers 38.101-1/2)
	Capacity of 8 bit string of“modifiedMPR behaviour” might not be enough if many new NS and modified MPR will be added in the future release.


To consider the impact of RAN2 specification at this late stage in Rel-15, our preference is Opt.2.

Observation 6:

This misalignment should be solved, otherwise the issues mentioned in observation 1 would occur especially when some new NS values are introduced.
Proposal: 
Take Opt.2 to solve the misalignment about “modifiedMPR-Behaviour” between RAN2 and RAN4 specification: 
· Use “modifiedMPR-Behaviour” capability signalling for both A-MPR and modified MPR

· Specify new NS value for modified MPR in the tables of mapping of Network Signaling label

· Add the rule of “modifiedMPR-Behaviour” capability signalling in the tables

3 Conclusion
This contribution provided two solution to address the misalignment about “modifiedMPR-Behaviour” between RAN2 and RAN4 specification. Related draft CR is provided in [6] [7].
Observation 1:

RAN2 assumes that “modifiedMPR-Behaviour” is used for not only modified MPR specified in RAN4 specification [1] but also A-MPR in order to identify the applicable NS values for UE, otherwise NW cannot know which NS value should be applied to UE in case of handover or PSCell addition/change and so on.

Observation 2:
NW needs to configure only one appropriate NS value via “AdditionalSpectrumEmission” in “RRCReconfiguration” command, if needed.
Observation 3:

Even if “NR-NS-PmaxList” can be provided to UE, NW cannot identify which NS value is used by the UE. In addition, this cannot be used for EN-DC since this is for idle mode and UE does not need to read SIB1.
Observation 4:

“NR-NS-PmaxList” cannot be used for EN-DC since this is for idle mode and UE does not need to read SIB1.

Observation 5:

RAN4 assumes that only modified MPR is indicated from UE but the NS values of A-MPR are not indicated from UE.
Observation 6:

This misalignment should be solved, otherwise the issues mentioned in observation 1 would occur especially when some new NS values are introduced.
Proposal: 

Take Opt.2 to solve the misalignment about “modifiedMPR-Behaviour” between RAN2 and RAN4 specification: 
· Use “modifiedMPR-Behaviour” capability signalling for both A-MPR and modified MPR

· Specify new NS value for modified MPR in the tables of mapping of Network Signaling label

· Add the rule of “modifiedMPR-Behaviour” capability signalling in the tables
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Table 6.2.3.1-1A: Mapping of network signaling label

	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n1
	NS_01
	NS_100
	NS_05
	NS_05U
	
	
	
	

	n2
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n3
	NS_01
	NS_100
	
	
	
	
	
	

	n5
	NS_01
	NS_100
	
	
	
	
	
	

	n7
	NS_01
	
	
	
	
	
	
	

	n8
	NS_01
	NS_100
	NS_43
	NS_43U
	
	
	
	

	n12
	NS_01
	NS_06
	
	
	
	
	
	

	n20
	NS_01
	Void
	NS_10
	
	
	
	
	

	n25
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	n28
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n34
	NS_01
	
	
	
	
	
	
	

	n38
	NS_01
	
	
	
	
	
	
	

	n39
	NS_01
	
	
	
	
	
	
	

	n40
	NS_01
	
	
	
	
	
	
	

	n41
	NS_01
	NS_04
	NS_01M
	NS_04M
	
	
	
	

	n50
	NS_01
	NS_41
	NS_42
	
	
	
	
	

	n51
	NS_01
	NS_40
	
	
	
	
	
	

	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
	
	
	
	
	
	
	

	n78
	NS_01
	
	
	
	
	
	
	

	n79
	NS_01
	
	
	
	
	
	
	

	n80
	NS_01
	NS_100
	
	
	
	
	
	

	n81
	NS_01
	NS_100
	NS_43
	NS_43U
	
	
	
	

	n82
	NS_01
	Void
	
	
	
	
	
	

	n83
	NS_01
	NS_17
	NS_18
	
	
	
	
	

	n84
	NS_01
	NS_100
	NS_05
	NS_05U
	
	
	
	

	n86
	NS_01
	NS_100
	NS_03
	NS_03U
	
	
	
	

	NOTE:
additionalSpectrumEmission corresponds to an information element of the same name defined in subclause 6.3.2 of TS 38.331 [7].
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Table 6.2B.3.1.0-1: Additional maximum power reduction for Intra-band contiguous EN-DC

	DC configuration
	Requirement (subclause)
	E-UTRA network signalling value
	NR network signalling value
	A-MPR

(subclause)

	DC_(n)71AA
	6.5B.2.1.2.1
	NS_35
	NS_35
	6.2B.3.1.13

	DC_(n)41AA1
	6.5B.2.1.2.2
	NS_01 or NS_04
	NS_04
	6.2B.3.1.24

	NOTE 1:
Only applies to UEs that support dual UL transmission for this EN-DC combination.

NOTE 2:
The additional emission requirement is indicated when the combination of network signalling values in the two CGs is set (only for UEs configured with EN-DC).

NOTE 3:
The A-MPR is applied as MPR if NS_35 is not signalled.

NOTE 4:
Void


H.1
Indication of modified MPR behavior

This annex contains the definitions of the bits in the field modifiedMPRbehavior indicated in the IE RF-Parameters [7] by a UE supporting an MPR or A-MPR modified in a later release of this specification. modifiedMPRbehavior is indicated in TS 36.211 [7] by an 8-bit bitmap per NR band.

Table H.1-1: Definitions of the bits in the field modifiedMPRbehavior
	NR Band
	Index of field
(bit number)
	Definition

(description of the supported functionality if indicator set to one)
	Notes

	n41
	0 (leftmost bit)
	- For NS_01, EN-DC contiguous intraband MPR as defined in clausue 6.2B.2.1 of 38.101-3 v15.5.0
	- This bit may be set to 1 by a UE supporting DC_(n)41AA UE EN-DC 



	
	1
	- For_NS_04, EN-DC contiguous intraband MPR as defined in clause 6.2B.2.2 of 38.101-3 v15.5.0
	

	
	2
	- For_NS_01M, EN-DC non-contiguous intraband MPR as defined in clause 6.2B.2.2 of 38.101-3 v15.5.0
	- This bit may be set to 1 by a UE supporting DC_41A_n41A EN-DC

	
	3
	- For_NS_04M, EN-DC non-contiguous intraband MPR as defined in clause 6.2B.2.2 of 38.101-3 v15.5.0
	

	n71
	0 (leftmost bit)
	- For NS_01, EN-DC contiguous intraband MPR as defined in clausue 6.2B.2.1 of 38.101-3 v15.5.0
	- This bit may be set to 1 by a UE supporting DC_(n)71AA UE EN-DC 

	
	1
	- For NS_35, EN-DC contiguous intraband MPR as defined in clausue 6.2B.2.1 of 38.101-3 v15.5.0
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