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1. Introduction
It is known that the system information broadcast messages are transmitted in TM mode, and TBS limitation is 2216 bits. SIB21 is introduced for V2X in Rel-14, it is also restricted by this TBS limitation.
This contribution will discuss the message size of SIB21 and give our proposal. 
2. Discussion
In 3GPP TS 36.331, SystemInformationBlockType21 is defined as table 1:
Table 1: SystemInformationBlockType21
	–
SystemInformationBlockType21

The IE SystemInformationBlockType21 contains V2X sidelink communication configuration.
SystemInformationBlockType21 information element
-- ASN1START

SystemInformationBlockType21-r14 ::= SEQUENCE {


sl-V2X-ConfigCommon-r14


SL-V2X-ConfigCommon-r14


OPTIONAL,
-- Need OR

lateNonCriticalExtension

OCTET STRING




OPTIONAL,

...

}

SL-V2X-ConfigCommon-r14 ::=

SEQUENCE {

v2x-CommRxPool-r14




SL-CommRxPoolListV2X-r14


OPTIONAL,
-- Need OR


v2x-CommTxPoolNormalCommon-r14

SL-CommTxPoolListV2X-r14


OPTIONAL,
-- Need OR


p2x-CommTxPoolNormalCommon-r14

SL-CommTxPoolListV2X-r14


OPTIONAL,
-- Need OR


v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14


OPTIONAL,
-- Need OR


v2x-SyncConfig-r14




SL-SyncConfigListV2X-r14


OPTIONAL,
-- Need OR


v2x-InterFreqInfoList-r14


SL-InterFreqInfoListV2X-r14


OPTIONAL,
-- Need OR

v2x-ResourceSelectionConfig-r14


SL-CommTxPoolSensingConfig-r14

OPTIONAL,
-- Need OR


zoneConfig-r14





SL-ZoneConfig-r14




OPTIONAL,
-- Need OR


typeTxSync-r14





SL-TypeTxSync-r14,


thresSL-TxPrioritization-r14

INTEGER (0..7)





OPTIONAL,
-- Need OR

offsetDFN-r14





INTEGER (0..1000)




OPTIONAL
-- Need OR
}

-- ASN1STOP




The message size of SIB21 is impacted by how many resource pools are configured. IE SL-CommResourcePoolV2X-r14 is defined as table 2:
Table 2: SL-CommResourcePoolV2X-r14
	SL-CommResourcePoolV2X-r14 ::=

SEQUENCE {


sl-OffsetIndicator-r14



SL-OffsetIndicator-r12

OPTIONAL, 
-- Need OR

sl-Subframe-r14





SubframeBitmapSL-r14,


adjacencyPSCCH-PSSCH-r14


BOOLEAN,

sizeSubchannel-r14




ENUMERATED {











n4, n5, n6, n8, n9, n10, n12, n15, n16, n18, n20, n25, n30,










n48, n50, n72, n75, n96, n100, spare13, spare12, spare11,











spare10, spare9, spare8, spare7, spare6, spare5, spare4, 











spare3, spare2, spare1},

numSubchannel-r14




ENUMERATED {n1, n3, n5, n8, n10, n15, n20, spare1},


startRB-Subchannel-r14



INTEGER (0..99),

startRB-PSCCH-Pool-r14



INTEGER (0..99)



OPTIONAL, 
-- Need OR


rxParametersNCell-r14



SEQUENCE {



tdd-Config-r14




TDD-Config




OPTIONAL, 
-- Need OP



syncConfigIndex-r14



INTEGER (0..15)


} 















OPTIONAL, 
-- Need OR


dataTxParameters-r14



SL-TxParameters-r12


OPTIONAL, 
-- Cond Tx


zoneID-r14






INTEGER (0..7) 



OPTIONAL, 
-- Need OR


cbr-MeasConfig-r14




SL-CBR-MeasConfig-r14

OPTIONAL,
-- Need OR

poolReportId-r14




SL-V2X-TxPoolReportIdentity-r14

OPTIONAL,
-- Need OR

cbr-pssch-TxConfigList-r14


SL-CBR-PSSCH-TxConfigList-r14
OPTIONAL,
-- Need OR

resourceSelectionConfigP2X-r14

SL-P2X-ResourceSelectionConfig-r14
OPTIONAL,
-- Cond P2X


syncAllowed-r14





SL-SyncAllowed-r14



OPTIONAL,
-- Need OR


restrictResourceReservationPeriod-r14
SL-RestrictResourceReservationPeriodList-r14
OPTIONAL,
-- Need OR


...

}




The bits of every IEs are listed in table 3:
Table 3: The bits of IEs in SL-CommResourcePoolV2X
	IE
	Size
	O or M

	sl-OffsetIndicator-r14
	(6 or 15) +1
	O

	sl-Subframe-r14
	13-103
	M

	adjacencyPSCCH-PSSCH-r14
	1
	M

	sizeSubchannel-r14
	5
	M

	numSubchannel-r14
	3
	M

	startRB-Subchannel-r14
	7
	M

	startRB-PSCCH-Pool-r14
	7+1
	O

	rxParametersNCell-r14
	8+4+1
	O

	dataTxParameters-r14
	3+8+1
	O

	zoneID-r14
	3+1
	O

	cbr-MeasConfig-r14
	6+1
	O

	poolReportId-r14
	7+1
	O

	cbr-pssch-TxConfigList-r14
	(1..16)*[14+(1..8)*((1..8)*3+38+15)]+1
	O

	resourceSelectionConfigP2X-r14
	2+1
	O

	syncAllowed-r14
	3+1
	O

	restrictResourceReservationPeriod-r14
	(1..16)*4+1
	O

	total
	7649
	


Where cbr-pssch-TxConfigList-r14 is 7393 bits, it is configured in every V2X Tx resource pool. 
Observation1: The message size of SIB21 exceeds 2216 bits, if a V2X Tx resource pool including IE cbr-pssch-TxConfigList-r14 is included in SIB21.
Based on the observation 1, we propose to consider how to reduce the overhead of cbr-pssch-TxConfigList-r14 .
Proposal 1: It should be discussed in RAN2 that how to reduce the message size of SIB21, especially cbr-pssch-TxConfigList-r14.
PSSCH TX parameters (such as MCS, PRB number, retransmission number) are configured per Tx pool per CBR level per PPPP. i.e. the overhead of SL CBR PSSCH TX configuration is (bits of PSSCH TX parameters *  number of  Tx pool * (1..16) * (1..8)). If 8 V2X common resources pools and one exceptional resources pool are configured, all CBR levels and PPPP are configured, the overhead of SL CBR PSSCH TX configuration is (bits of PSSCH TX parameters * 9*16*8) = (bits of PSSCH TX parameters * 1152). It is impossible to be reduced less than 2216 bits.
From the requirement of SL CBR PSSCH TX configuration, it can be reused for every Tx pool. It isn’t beneficial to configure different SL CBR PSSCH TX parameters for different resource pools.
Proposal 2: It is unnecessary to configure SL CBR PSSCH TX parameters per pool.
Even if SL CBR PSSCH TX parameters are configured only per CBR level per PPPP, it also costs much bits. Therefore, it is proposed to split it from SIB21, and introduce a new SIB to carry it.
Proposal 3: Introduce a new SIB, e.g. SIB22, to configure SL CBR PSSCH Tx parameters list depending on CBR level and PPPP. It is used for all V2X Tx resource pools included in SIB21.

Besides the method above, the overhead of SL-CBR-PSSCH-TxConfigList needs to be reduced too.
The structure definition of SL-CBR-PSSCH-TxConfigList in 36.331 is in table 4:

Table 4: SL-CBR-PSSCH-TxConfigList 
	–
SL-CBR-PSSCH-TxConfigList
The IE SL-CBR-PSSCH-TxConfigList indicates PSSCH TX parameters (such as MCS, PRB number, retransmission number), which are mapped to different CBR ranges and PPPPs.

SL-CBR-PSSCH-TxConfigList information element

-- ASN1START
SL-CBR-PSSCH-TxConfigList-r14 ::=
SEQUENCE (SIZE (1..maxCBR-Level-r14)) OF SL-CBR-PSSCH-TxConfig-r14
SL-CBR-PSSCH-TxConfig-r14 ::=

SEQUENCE {


cbr-Range-r14




SL-CBR-Range-r14,


tx-Parameters-ListPPPP-r14

SEQUENCE (SIZE (1..8)) OF SL-PPPP-PSSCH-TxConfig-r14
}

SL-PPPP-PSSCH-TxConfig-r14 ::=

SEQUENCE {


priorityList-r14



SL-PriorityList-r13,


tx-Parameters-r14



SL-PSSCH-TxParameters-r14

OPTIONAL, 
-- Need OR

cr-Limit-r14




INTEGER(0..10000)



OPTIONAL 
-- Need OR
}

-- ASN1STOP




Where, maxCBR-Level-r14 is 16, IE SL-CBR-Range-r14 is configured per CBR level, SL-PPPP-PSSCH-TxConfig-r14 is configured per PPPP per CBR level. The bits of every IEs are listed in table 5:

Table 5: The bits of every IEs in SL-CBR-PSSCH-TxConfigList
	IE
	Number of bits
	M or O

	cbr-Range-r14
	7+7
	M

	SL-Priority-r13
	3
	M

	tx-Parameters-r14
	minMCS-PSSCH-r14
	5
	O

	
	maxMCS-PSSCH-r14
	5
	

	
	minRB-NumberPSSCH-r14
	7
	

	
	maxRB-NumberPSSCH-r14
	7
	

	
	allowedRetxNumberPSSCH-r14
	2
	

	
	maxTxPower-r14
	(1 or 9) +1
	

	cr-Limit-r14
	14+1
	O


The total overhead is 7392 bits, exceeds TBS limitation of SIB. To reduce the overhead of SL-CBR-PSSCH-TxConfigList, two aspects can be considered:

Aspect 1: Change the structure of IE SL-CBR-PSSCH-TxConfigList. 
E.g. delete IE cbr-Range and SL-Priority. A choice is used in SL-CBR-PSSCH-TxConfig-r14 to indicate whether for this CBR level the parameters are signalled explicitly or set to the same value of other CBR level. Furthermore, a choice is used in SL-PPPP-PSSCH-TxConfig-r14 to indicate whether for this PPPP the parameters are signalled explicitly or set to the same value of other PPPP. New definition of SL-CBR-PSSCH-TxConfigList may be as table 6:
Table 6: The proposed structure of SL-CBR-PSSCH-TxConfigList
	–
SL-CBR-PSSCH-TxConfigList
The IE SL-CBR-PSSCH-TxConfigList indicates PSSCH TX parameters (such as MCS, PRB number, retransmission number), which are mapped to different CBR ranges and PPPPs.

SL-CBR-PSSCH-TxConfigList information element

-- ASN1START
SL-CBR-PSSCH-TxConfigList-r14 ::=
SEQUENCE (SIZE (maxCBR-Level-r14)) OF SL-CBR-PSSCH-TxConfig-r14
SL-CBR-PSSCH-TxConfig-r14 ::=

CHOICE {


sameasOther-CBR-Level-r14

SL-CBR-Level-r14,


tx-Parameters-ListPPPP-r14

SEQUENCE (SIZE (8)) OF SL-PPPP-PSSCH-TxConfig-r14
}

SL-PPPP-PSSCH-TxConfig-r14 ::=

CHOICE {


sameasOther-PPPP-r14

SL-Priority-r13,
new                             SEQUENCE {


tx-Parameters-r14


SL-PSSCH-TxParameters-r14

OPTIONAL, 
-- Need OR

cr-Limit-r14




INTEGER(0..10000)



OPTIONAL 
-- Need OR
}

-- ASN1STOP




Proposal 4: Change the structure definition of SL-CBR-PSSCH-TxConfigList to be defined in table 6.
Aspect 2: Reduce the overhead of IEs included in SL-CBR-PSSCH-TxConfigList.
IE cr-Limit-r14 is a integer type parameter, the rang is (0..10000). It is configured by eNB, and is used to restrict the transmission resources ratio. Since the unit of PC5-based resource selection is sub-channel, the max number of sub-channel in a subframe is 20. There isn’t 10000 sub-channels in a Tx resource pool. On the other hand, IE cr-Limit-r14 is a configured threshold, high accuracy configuration is unnecessary because the configured value is 1/10000  or 10/10000 is same for a UE. It can be changed to enumerated type, using 16 values to indicate the cr limit level. The overhead of the IE cr-Limit-r14 can be reduced to 4 bits.
Proposal 5: Change the type of IE cr-Limit-r14 from INTEGER to ENUMERATED, using 16 values to indicate the cr limit level. 
Sub-channel is introduced and UE shall select resources based on the sub-channel configuration. Sub-channel index is included in both DCI and SCI to indicate the resource location of transmission. Therefore, number of sub-channel can be configured in Tx parameters to instead number of RB. The overhead can be reduced from 7 bits to 3 bits. 
Proposal 6: Using number of sub-channel to instead number of RB in tx-Parameters-r14.
3. Proposal
In this contribution, we made the following observation:
Observation1: The message size of SIB21 exceeds 2216 bits, if a V2X Tx resource pool including IE cbr-pssch-TxConfigList-r14 is included in SIB21.
Based on the discussion in section 2 we propose:
Proposal 1: It should be discussed in RAN2 that how to reduce the message size of SIB21, especially cbr-pssch-TxConfigList-r14.
Proposal 2: It is unnecessary to configure SL CBR PSSCH TX parameters per pool.

Proposal 3: Introduce a new SIB, e.g. SIB22, to configure SL CBR PSSCH Tx parameters list depending on CBR level and PPPP. It is used for all V2X Tx resource pools included in SIB21.

Proposal 4: Change the structure definition of SL-CBR-PSSCH-TxConfigList to be defined in table 6.
Proposal 5: Change the type of IE cr-Limit-r14 from INTEGER to ENUMERATED, using 16 values to indicate the cr limit level. 

Proposal 6: Using number of sub-channel to instead number of RB in tx-Parameters-r14.
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