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	Reason for change:
	The CR aims to correct the following V2x communication Tx pool and resource selection related issues:
· 
If the UE configured to use the exceptional Tx pool in SIB21 did not manage to sense this pool long enough to use sensing based selection, interruption of V2X transmission will occur 

· 
If the UE configured to use the normal Tx pool in SIB21 did not manage to sense this pool long enough to use sensing based selection, interruption of V2X transmission will occur 

· 
Lack of requirements regarding pre-sensing may result UE in interruption of V2X transmission, or if random selection is allowed, require configuration of larger pool to avoid poorer performance

· 
As no assistance is broadcast, the UE is unable to determine the zone based pool in advance of moving to a neighbouring cell

· 
If the UE moves out of coverage and did not manage to sense the corresponding pool long enough to use sensing based selection, interruption of V2X transmission will occur


	
	

	Summary of change:
	The CR aims to correct the following V2x communication Tx pool and resource selection related changes:

a) Clarify that, when configured to use the exceptional pool in SIB21, the UE shall use random selection until the UE has sensed long enough to use sensing based selection
b) Specify that when SIB21 includes the exceptional pool the UE performs sensing on the resources of this pool
c) Clarify that, when configured to use the normal pool in SIB21, the UE shall use the exceptional pool with random selection until the UE has sensed the normal pool long enough to use it with sensing based selection
d) Introduce a bit in SIB21 indicating whether the neighbouring cells employ the same zone based Tx pool configuration
e) Specify that when shall start sensing when approaching a zone border the UE performs sensing on the resource pool of the neighbouring zone

f) Introduce an exceptional pool in preconfiguration and clarify that, when configured to use the preconfigured (normal) pool, the UE shall use the exceptional preconfigured pool with random selection until the UE has sensed the normal pool long enough to use it with sensing based selection
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(Note: other cleanups may be included e.g. use of : in bullets, mobilityControlInfoV2X: name of Rx and Tx pool is not aligned while both seem to be for temporary use)


5.2.2.28
Actions upon reception of SystemInformationBlockType21
Upon receiving SystemInformationBlockType21, the UE shall:

1>
if SystemInformationBlockType21 message includes sl-V2X-ConfigCommon:

2>
if configured to receive V2X sidelink communication:

3>
use the resource pool indicated by v2x-CommRxPool in sl-V2X-ConfigCommon for V2X sidelink communication monitoring, as specified in 5.10.12;

2>
if configured to transmit V2X sidelink communication:

3>
perform sensing on the resources of the pool (as defined in TS 36.213 [23]) indicated by v2x-CommTxPoolExceptional, if included within SystemInformationBlockType21;
3>
use the resource pool indicated by v2x-CommTxPoolNormalCommon or by v2x-CommTxPoolExceptional for V2X sidelink communication transmission, as specified in 5.10.13;

5.10.13
V2X sidelink communication transmission

5.10.13.1
Transmission of V2X sidelink communication

A UE capable of V2X sidelink communication that is configured by upper layers to transmit V2X sidelink communication and has related data to be transmitted shall:

1>
if the conditions for sidelink operation as defined in 5.10.1d are met:

2>
if in coverage on the frequency used for V2X sidelink communication as defined in TS 36.304 [4, 11.4]; or

2>
if the frequency used to transmit V2X sidelink communication is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21:

3>
if the UE is in RRC_CONNECTED:

4>
if the UE is configured, by the current PCell with commTxResources set to scheduled:

5>
if T310 or T311 is running; and if the PCell at which the UE detected physical layer problems or radio link failure broadcasts SystemInformationBlockType21 including v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon; or

5>
if T301 is running and the cell on which the UE initiated connection re-establishment broadcasts SystemInformationBlockType21 including v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon; or

6>
if the time required by the physical layer in TS 36.213 [23] for sensing on the resources configured in v2x-CommTxPoolExceptional is not met:
7>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

6>
else:

7>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6] and TS 36.213 [23];


5>
if T304 is running and the UE is configured with v2x-CommTxPoolExceptional included in mobilityControlInfoV2X in RRCConnectionReconfiguration:

6>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

5>
else:

6>
configure lower layers to request E-UTRAN to assign transmission resources for V2X sidelink communication;

4>
else if the UE is configured with v2x-commTxPoolNormalDedicated in RRCConnectionReconfiguration:
5>
if the time required by the physical layer in TS 36.213 [23] for sensing on the resources configured in v2x-CommTxPoolNormalDedicated is not met; 

6>
if v2x-CommTxPoolExceptional is included in mobilityControlInfoV2X in RRCConnectionReconfiguration (i.e., handover case);
7>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

6>
else if the Pcell broadcasts SystemInformationBlockType21 including v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon;

7>
if the time required by the physical layer in TS 36.213 [23] for sensing on the resources configured in v2x-CommTxPoolExceptional is not met:
8>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

7>
else:

8>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6] and TS 36.213 [23];

5>
else:
6>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource pools indicated by v2x-commTxPoolNormalDedicated, which is selected according to 5.10.13.2;

3>
else (i.e. V2X sidelink communication in RRC_IDLE or on cell other than PCell in RRC_CONNECTED):

4>
if the cell chosen for V2X sidelink communication transmission broadcasts SystemInformationBlockType21:

5>
if SystemInformationBlockType21 includes v2x-CommTxPoolNormalCommon in sl-V2X-ConfigCommon:
6>
if the time required by the physical layer in TS 36.213 [23] for sensing on the resources configured in v2x-CommTxPoolNormalCommon is not met; and if SystemInformationBlockType21 includes v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon:
7>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

6>
else:

7>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource pools indicated by v2x-CommTxPoolNormalCommon, which is selected according to 5.10.13.2;

5>
else if SystemInformationBlockType21 includes v2x-CommTxPoolExceptional in sl-V2X-ConfigCommon:

6>
from the moment the UE initiates connection establishment until receiving an RRCConnectionReconfiguration including sl-V2X-ConfigDedicated or until receiving an RRCConnectionRelease or an RRCConnectionReject;

7>
if the time required by the physical layer in TS 36.213 [23] for sensing on the resources configured in v2x-CommTxPoolExceptional is not met:
8>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

7>
else:

8>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using the pool of resources indicated in v2x-CommTxPoolExceptional;

2>
else (i.e. out of coverage on sidelink carrier):

3>
if the time required by the physical layer in TS 36.213 [23] for sensing on the resources configured by v2x-CommTxPoolList in SL-V2X-Preconfiguration is not met; and if SL-V2X-Preconfiguration includes v2x-CommTxPoolExceptional:
4>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

3>
else:

4>
configure lower layers to transmit the sidelink control information and the corresponding data based on sensing (as defined in TS 36.321 [6] and TS 36.213 [23]) using one of the resource pools indicated by v2x-CommTxPoolList in SL-V2X-Preconfiguration, which is selected according to 5.10.13.2, and in accordance with the timing of the selected reference as defined in 5.10.8;
5.10.13.2
V2X sidelink communication transmission pool selection

The UE configured by upper layers for V2X sidelink communication shall only use the pool which corresponds to geographical coordinates of the UE, if zoneConfig is included in SystemInformationBlockType21 of the serving cell (RRC_IDLE)/ Pcell (RRC_CONNECTED) and the UE is configured to use resource pools provided by RRC signaling; or zoneConfig is included in SL-V2X-Preconfiguration, and the UE is configured to use resource pools in SL-V2X-Preconfiguration, according to 5.10.13.1.
If zoneConfig is not included in SystemInformationBlockType21, the UE which is configured to transmit on v2x-CommTxPoolNormalCommon according to 5.10.13.1 shall select the first entry of v2x-CommTxPoolNormalCommon; and the UE which is configured to transmit on the pools in v2x-CommTxPoolNormalDedicated according to 5.10.13.1 shall use the first pool included in v2x-CommTxPoolNormalDedicated.

The UE shall determine an identity of the zone (i.e. Zone_id) in which it is located using the following formulae, if zoneConfig is included in SystemInformationBlockType21 or in SL-V2X-Preconfiguration:

x1= Floor (x / L) Mod Nx;

y1= Floor (y / W) Mod Ny;

Zone_id = y1 * Nx + x1.

The parameters in the formulae are defined as follows:

L is the value of zoneLength included in zoneConfig in SystemInformationBlockType21 or in SL-V2X-Preconfiguration;

W is the value of zoneWidth included in zoneConfig in SystemInformationBlockType21 or in SL-V2X-Preconfiguration;

Nx is the value of zoneIdLongiMod included in zoneConfig in SystemInformationBlockType21 or in SL-V2X-Preconfiguration;

Ny is the value of zoneIdLatiMod included in zoneConfig in SystemInformationBlockType21 or in SL-V2X-Preconfiguration;

x is the distance in longitude between UE’s current location and geographical coordinates (0, 0) and it is expressed in meters;
y is the distance in latitude between UE’s current location and geographical coordinates (0, 0) and it is expressed in meters.

The UE shall select a pool of resources which includes a zoneID equals to the Zone_id calculated according to above mentioned formulae and indicated by v2x-CommTxPoolNormalDedicated, v2x-CommTxPoolNormalCommon, or v2x-CommTxPoolList according to 5.10.13.1.
NOTE 1:
The UE uses its latest geographical coordinates to perform resource pool selection.

The UE performs sensing on the resources of the pools of neighbouring zones which distance is less than 10% of corresponding zone size are  (as defined in TS 36.213 [23]);
6.3.1
System information blocks

<Cut until the next modified section>

–
SystemInformationBlockType 21

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


v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14


OPTIONAL,
-- Need OR


v2x-CommTxPoolNormalCommonNeigh-r14
ENUMERATED {same}




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

}

SL-CommTxPoolSensingConfig-r14 ::=

SEQUENCE {

pssch-TxConfigList-r14



SL-PSSCH-TxConfigList-r14,

thresPSSCH-RSRP-List-r14


SL-ThresPSSCH-RSRP-List-r14,

restrictResourceReservationPeriod-r14
BIT STRING (SIZE (10)),

probResourceKeep-r14



ENUMERATED {v0, v0dot2, v0dot4, v0dot6, v0dot8,














spare3,spare2, spare1}
}

-- ASN1STOP

	SystemInformationBlockType21 field descriptions

	probResourceKeep
Indicates the probability with which the UE keeps the current resource when the resource reselection counter reaches zero for sensing based UE autonomous resource selection (see TS 36.321 [6]). 

	pssch-TxConfigList
Indicates PSSCH TX parameters such as MCS, PRB number, retransmission number, which can be associated with the condition of the UE absolute speed and synchronization reference type in UE autonomous resource selection (see TS 36.213 [23]).

	restrictResourceReservationPeriod
Indicates which values are allowed for the signaling of the resource reservation period in PSCCH. Value i=1 is allowed by setting the first bit of this bitmap to 1; value i=2 is allowed by setting the second bit of this bitmap to 1, and so on (see TS 36.213 [23]). 

	thresPSSCH-RSRP-List 
Indicates a list of 64 thresholds, and the threshold should be selected based on the priority in the decoded SCI and the priority in the SCI to be transmitted (see TS 36.213 [23]). A resource is excluded if it is indicated or reserved by a decoded SCI and PSSCH RSRP in the associated data resource is above a threshold. 

	v2x-CommRxPool 

Indicates the resources by which the UE is allowed to receive V2X sidelink communication while in RRC_IDLE and in RRC_CONNECTED.

	v2x-CommTxPoolExceptional

Indicates the resources by which the UE is allowed to transmit V2X sidelink communication in exceptional conditions, as specified in 5.10.13.

	v2x-CommTxPoolNormalCommon

Indicates the resources by which the UE is allowed to transmit V2X sidelink communication when in RRC_IDLE or when in RRC_CONNECTED while transmitting V2X sidelink communication via a frequency other than the primary. E-UTRAN configures one resource pool per zone.

	v2x-CommTxPoolNormalCommonNeigh
Indicates whether the UE shall assume that the normal resource configuration for transmitting V2X sidelink communication, as indicated by v2x-CommTxPoolNormalCommon, of all neighbour cells on this frequency is the same.

	v2x-InterFreqInfoList

Indicates synchronization and resource allocation configurations of neighboring frequencies for V2X sidelink communication.

	v2x-ResourceSelectionConfig
Indicates V2X sidelink communication configurations used for UE autonomous resource selection.

	v2x-SyncConfig
Indicates the configuration by which the UE is allowed to receive and transmit synchronisation information for V2X sidelink communication. E-UTRAN configures v2x-SyncConfig including txParameters when configuring UEs to transmit synchronisation information.

	zoneConfig

Indicates zone configurations used for V2X sidelink communication in 5.10.13.2.


9.3.2
Pre-configurable parameters
This ASN.1 segment is the start of the E‑UTRA definitions of pre-configured sidelink parameters.
NOTE 1:
Upper layers are assumed to provide a set of pre-configured parameters that are valid at the current UE location if any, see TS 24.334 [69, 10.2].
-- ASN1START

EUTRA-Sidelink-Preconf DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


AdditionalSpectrumEmission,


ARFCN-ValueEUTRA-r9,


FilterCoefficient,


maxFreq,

maxSL-TxPool-r12,


maxSL-CommRxPoolPreconf-v1310,


maxSL-CommTxPoolPreconf-v1310,


maxSL-DiscRxPoolPreconf-r13,


maxSL-DiscTxPoolPreconf-r13,

maxSL-V2X-RxPoolPreconf-r14,


maxSL-V2X-TxPoolPreconf-r14,


P-Max,

ReselectionInfoRelay-r13,

SL-CommTxPoolSensingConfig-r14,


SL-CommResourcePoolV2X-r14,


SL-CP-Len-r12,


SL-HoppingConfigComm-r12,

SL-OffsetIndicator-r12,


SL-OffsetIndicatorSync-r12,


SL-PeriodComm-r12,

RSRP-RangeSL3-r12,


SL-PriorityList-r13,


SL-TF-ResourceConfig-r12,

SL-TRPT-Subset-r12,

SL-TxParameters-r12,


SL-ZoneConfig-r14,

P0-SL-r12,


TDD-ConfigSL-r12,


SubframeBitmapSL-r14

FROM EUTRA-RRC-Definitions;

-- ASN1STOP

9.3.2
Pre-configurable parameters
–
SL-V2X-Preconfiguration
The IE SL-V2X-Preconfiguration includes the sidelink pre-configured parameters used for V2X sidelink communication. In this version, only one carrier frequency is supported for V2X sidelink communication.

SL-V2X-Preconfiguration information elements

-- ASN1START

SL-V2X-Preconfiguration-r14 ::=
SEQUENCE (SIZE (1..maxFreq)) OF SL-V2X-PreconfigFreqInfo-r14
SL-V2X-PreconfigFreqInfo-r14 ::=

SEQUENCE {


v2x-CommPreconfigGeneral-r14

SL-PreconfigGeneral-r12,

v2x-CommPreconfigSync-r14


SL-PreconfigSync-r12,


v2x-CommRxPoolList-r14



SL-PreconfigV2X-RxPoolList-r14,

v2x-CommTxPoolList-r14



SL-PreconfigV2X-TxPoolList-r14,

v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14



OPTIONAL,


v2x-ResourceSelectionConfig-r14


SL-CommTxPoolSensingConfig-r14


OPTIONAL,

zoneConfig-r14





SL-ZoneConfig-r14





OPTIONAL,

...

}

SL-PreconfigV2X-RxPoolList-r14 ::=
SEQUENCE (SIZE (1..maxSL-V2X-RxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14
SL-PreconfigV2X-TxPoolList-r14 ::=
SEQUENCE (SIZE (1..maxSL-V2X-TxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14
SL-V2X-PreconfigCommPool-r14 ::=

SEQUENCE {

-- This IE is same as SL-V2X-CommResourcePool with rxParametersNCell absent


sl-OffsetIndicator-r14



SL-OffsetIndicator-r12

OPTIONAL,


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, n10, n15, n20, spare2, spare1},


startRB-Subchannel-r14



INTEGER (0..99),

startRB-PSCCH-Pool-r14



INTEGER (0..99)



OPTIONAL,

dataTxParameters-r14



SL-TxParameters-r12


OPTIONAL,


zoneID-r14






INTEGER (0..7) 



OPTIONAL,

...

}

END

-- ASN1STOP

	SL-V2X-Preconfiguration field descriptions

	adjacencyPSCCH-PSSCH
Indicates whether a UE always transmits PSCCH and PSSCH in adjacent RBs (indicated by TRUE) or it may transmit PSCCH and PSSCH in non-adjacent RBs (indicated by FALSE). This parameter appears only when a pool is configured such that a UE transmits PSCCH and the associated PSSCH in the same subframe.

	numSubchannel
Indicates the number of subchannels in the corresponding resource pool.

	sizeSubchannel
Indicates the number of PRBs of each subchannel in the corresponding resource pool.

	sl-OffsetIndicator
Indicates the offset of the first subframe of a resource pool within a SFN cycle. If absent, the resource pool starts from first subframe of SFN=0.

	sl-Subframe
Indicates the bitmap of the resource pool, which is is defined by repeating the bitmap within a SFN cycle (see TS 36.213 [23]).

	startRB-Subchannel
Indicates the lowest RB index of the subchannel with the lowest index.

	startRB-PSCCH-Pool
Indicates the lowest RB index of the PSCCH pool.

	v2x-CommRxPoolList
Indicates a list of reception pools for V2X sidelink communication.

	v2x-CommTxPoolList
Indicates a list of transmission pools for V2X sidelink communication.

	v2x-ResourceSelectionConfig
Indicates V2X sidelink communication configurations used for UE autonomous resource selection.

	zoneConfig

indicates zone configurations used for V2X sidelink communication in 5.10.13.2.

	zoneID
Indicates the zone ID for which the UE shall use this resource pool as described in 5.10.13.2. The field is absent in v2x-CommRxPoolList in SL-V2X-PreconfigFreqInfo.


