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1 Introduction
In TS 36.101 [1], the Network Signalling (NS) values are defined, with each of them used to indicate a set of RF requirements regarding output power the UE needs to follow on the corresponding band. These NS values need to be signalled by the network via RRC signalling, specifically in the IE AdditionalSpectrumEmission, as specified in TS 36.331 [2]. 
In Rel-14, two new NS values are exclusively introduced in [1] to indicate the specific requirement that needs to be met for V2X sidelink communication on band 47. However, how to configure these two additional values are now still missing in [2].  In this paper, therefore, we discuss how to address this issue and propose the specification changes that are needed.
2 Discussion
2.1.1  Extended NS values for V2X Sidenlink Communication
As per [1], subclause 6.2.4, it is specified that “additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario”. Specifically, the Network Signalling value (in the form of “NS_XX” in [1]) is used to indicate such emission requirements and allowed A-MPRs (additional maximum power reduction) values that UE needs to follow.  In TS 36.331, the NS values are configured to the UE by RRC signalling, and they are called additionalSpectrumEmission which further refers to the values defined in IE AdditionalSpectrumEmission. 
In Rel-14, RAN4 has introduced two new NS values (applicable to sidelink) into [1] for V2X sidelink transmissions over Band 47, which are respectively NS_33 and NS_34, as follows. 
Table 6.2.4G-1: Additional Maximum Power Reduction (A-MPR) for power class 3 V2X UE [1]
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	A-MPR (dB)

	NS_33
	6.6.2.2.4 (A-SEM) 

6.6.3.2 (A-SE) 

6.6.2G
	47
	10
	Table 6.2.4G-2


Table 6.2.4G-3: Additional Maximum Power Reduction (A-MPR) for power class 2 V2X UE [1]
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	A-MPR (dB)

	NS_34
	6.6.2.2.4 (A-SEM) 

6.6.3.2 (A-SE)

6.6.2G
	47
	10
	Table 6.2.4G-4


Considering that the range of AdditionalSpectrumEmission is 1 to 32 in the current TS 36.331, it should be extended in order to indicate the newly introduced NS_33 and NS_34 for V2X sidelink communications. On the other hand, in RAN2 #98 meeting, it was already agreed to extend AdditionalSpectrumEmission [3], and such an extension has been captured in the CR [4], which is to be agreed by RAN2 as per the email discussion [5]. In particular, NS_33 and NS_34 for V2X sidelink communication are included by the extension of this CR [4] as follows:
AdditionalSpectrumEmission information element

-- ASN1START

AdditionalSpectrumEmission ::=

INTEGER (1..32)

AdditionalSpectrumEmissionExt-r10 ::=
INTEGER (33..288)

-- ASN1STOP

Observation 1: Two new values NS_33 and NS_34 were introduced for V2X sidelink communication by TS 36.101, leading to the need of extending the range of the IE AdditionalSpectrumEmission in the existing TS 36.331. Such an extension of the IE was captured by the CR to be agreed in [4]. 
Besides the above extension of AdditionalSpectrumEmission, a UE also needs to be signalled by the network for these two NS values for its V2X sidelink communication, in order for the UE to follow corresponding requirements on Band 47. However, despite the change to the IE itself in [4], how/where such NS_33 and NS_34 is configured for a UE’s V2X sidelink communication is still missing in the existing TS 36.331. This needs a further specification change separately for V2X sidelink communication. 
Observation 2: How/where these two NS values for V2X sidelink communication should be configured is still missing in TS 36.331, so that a UE cannot be configured with the necessary requirements it has to meet for its V2X sidenlink communication on Band 47. This needs a separate change to TS 36.331. 
2.1.2  Specification Impact 
Based on the changes in the CR [4], we discuss the specification impacts potentially needed to enable the configuration of these two new NS values for V2X sidelink communication. Let us start with the preconfiguration of SL-V2X-Preconfiguration, in which there is already additionalSpectrumEmission included in SL-PreconfigGeneral-r12 for each V2X sidelink carrier configured in SL-V2X-PreconfigFreqInfo-r14. 
SL-V2X-Preconfiguration information elements

-- ASN1START

SL-V2X-Preconfiguration-r14 ::=
SEQUENCE {


v2x-PreconfigFreqList-r14

SL-V2X-PreconfigFreqList-r14,


anchorCarrierFreqList-r14

SL-AnchorCarrierFreqList-V2X-r14



OPTIONAL,


cbr-PreconfigList-r14


SL-CBR-PreconfigTxConfigList-r14



OPTIONAL,


...

}

SL-CBR-PreconfigTxConfigList-r14 ::=
SEQUENCE {


cbr-RangeCommonConfigList-r14
SEQUENCE (SIZE (1..maxSL-V2X-CBRConfig2-r14)) OF SL-CBR-Levels-Config-r14,


sl-CBR-PSSCH-TxConfigList-r14
SEQUENCE (SIZE (1..maxSL-V2X-TxConfig2-r14)) OF SL-CBR-PSSCH-TxConfig-r14

}

SL-V2X-PreconfigFreqList-r14 ::=
SEQUENCE (SIZE (1..maxFreqV2X-r14)) OF SL-V2X-PreconfigFreqInfo-r14

SL-V2X-PreconfigFreqInfo-r14 ::=

SEQUENCE {


v2x-CommPreconfigGeneral-r14

SL-PreconfigGeneral-r12,

v2x-CommPreconfigSync-r14


SL-PreconfigV2X-Sync-r14



OPTIONAL,


v2x-CommRxPoolList-r14



SL-PreconfigV2X-RxPoolList-r14,


v2x-CommTxPoolList-r14



SL-PreconfigV2X-TxPoolList-r14,


p2x-CommTxPoolList-r14



SL-PreconfigV2X-TxPoolList-r14,

SL-Preconfiguration information elements

SL-PreconfigGeneral-r12 ::=

SEQUENCE {


-- PDCP configuration


rohc-Profiles-r12




SEQUENCE {



profile0x0001-r12





BOOLEAN,



profile0x0002-r12





BOOLEAN,



profile0x0004-r12





BOOLEAN,



profile0x0006-r12





BOOLEAN,



profile0x0101-r12





BOOLEAN,



profile0x0102-r12





BOOLEAN,



profile0x0104-r12





BOOLEAN


},


-- Physical configuration


carrierFreq-r12





ARFCN-ValueEUTRA-r9,


maxTxPower-r12





P-Max,


additionalSpectrumEmission-r12

AdditionalSpectrumEmission,

sl-bandwidth-r12




ENUMERATED {n6, n15, n25, n50, n75, n100},


tdd-ConfigSL-r12




TDD-ConfigSL-r12,


reserved-r12





BIT STRING (SIZE (19)),


...

}

However, this additionalSpectrumEmission only refers to the original IE AdditionalSpectrumEmision with the range just from NS_01 to NS_32, and is surely unable to indicate NS_33 and NS_34 for the carriers over Band 47. Consequently, it is first necessary to add the IE for extended NS values, i.e. AdditionalSpectrumEmissionExt-r10, into the SL-PreconfigGeneral-r12 for each carrier included in SL-V2X-Preconfiguration, so that the NS_33 or NS_34 can be configured along with other parameters for the carrier on Band 47. 
Proposal 1: The IE for extended NS values, i.e. AdditionalSpectrumEmissionExt-r10, should be added to SL-PreconfigGeneral-r12 (which is included in SL-V2X-PreconfigFreqInfo-r14 of each carrier), thus enabling the configuration of NS_33 and NS_34 by preconfiguration. 
Similar to preconfiguration, for the in-coverage case, the eNB should also be enabled to configure the NS_33 and NS_34 as one parameter for each carrier it configures on Band 47. Consider that these two values are for carriers on Band 47, whose configurations by the eNB are included in the inter-carrier configuration IE (i.e. SL-InterFreqInfoV2X-r14), the AdditionalSpectrumEmissionExt-r10 should thus also be added to the SL-InterFreqInfoV2X-r14. 
SL-InterFreqInfoListV2X information element

-- ASN1START

SL-InterFreqInfoListV2X-r14 ::=
SEQUENCE (SIZE (0..maxFreqV2X-1-r14)) OF SL-InterFreqInfoV2X-r14

SL-InterFreqInfoV2X-r14 ::= 

SEQUENCE {


plmn-IdentityList-r14



PLMN-IdentityList


OPTIONAL,

-- Need OP


v2x-CommCarrierFreq-r14 


ARFCN-ValueEUTRA-r9,


sl-MaxTxPower-r14




P-Max



OPTIONAL,

-- Need OR


sl-Bandwidth-r14




ENUMERATED {n6, n15, n25, n50, n75, n100}
OPTIONAL, 
-- Need OR


v2x-SchedulingPool-r14



SL-CommResourcePoolV2X-r14



OPTIONAL,
-- Need OR


v2x-UE-ConfigList-r14

SL-V2X-UE-ConfigList-r14
OPTIONAL,
-- Need OR


...

}

-- ASN1STOP

Proposal 2: The IE for extended NS values, i.e. AdditionalSpectrumEmissionExt-r10, should be further added to SL-InterFreqInfoV2X-r14, in order to enabling network configuration of N_33 and NS_34 (i.e. SIB21 or dedicated signalling).
A complementary CR is provided in [6] for RAN2 to consider. 
3 Conclusion

 Observation 1: Two new values NS_33 and NS_34 were introduced for V2X sidelink communication by TS 36.101, leading to the need of extending the range of the IE AdditionalSpectrumEmission in the existing TS 36.331. Such an extension of the IE was captured by the CR to be agreed in [4].
Observation 2: How/where these two NS values for V2X sidelink communication should be configured is still missing in TS 36.331, so that a UE cannot be configured with the necessary requirements it has to meet for its V2X sidenlink communication on Band 47. This needs a separate change to TS 36.331.
Proposal 1: The IE for extended NS values, i.e. AdditionalSpectrumEmissionExt-r10, should be added to SL-PreconfigGeneral-r12 (which is included in SL-V2X-PreconfigFreqInfo-r14 of each carrier), thus enabling the configuration of NS_33 and NS_34 by preconfiguration. 
Proposal 2: The IE for extended NS values, i.e. AdditionalSpectrumEmissionExt-r10, should be further added to SL-InterFreqInfoV2X-r14, in order to enabling network configuration of N_33 and NS_34 (i.e. SIB21 or dedicated signalling).
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