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1.
Introduction
In this contribution, PSSCH subframe indexing issue considering SLSS resources is discussed.
2.
Discussion 
Under the current specification TS 36.213 section 14.1.5 (Table 1 in Annex), set of subframes that may belong to a PSSCH resource pool is determined among all the subframes and available PSSCH subframes are indexed sequentially. In this evaluation, subframes in which SLSS resource is configured are excluded from available PSSCH subframes. Based on this subframe indexing method, in which subframes control/data transmission resources are transmitted are determined. Corresponding reception resources are defined in the same way.
Currently, in case of in-coverage UE, only one synchronization resource for transmission is configured via syncOffsetIndicator (Table 2 in Annex). It is not clear from the signalling point of view, however, it was regarded common understanding in RAN1. Meanwhile, in case of out-of-coverage UE, as highlighted below, two or three synchronization resource for transmission are configured (see Table 3 in Annex). This means that the subframe numbering of available PSSCH resource of IC UE is different from the one of OOC UE.

Observation 1) The different number of sync resources are configured between IC UE and OOC UE.

Observation 2) The subframe numbering of available PSSCH resource of IC UE is different from the one of OOC UE.
The different available subframe numbering would result in following problems. 
· Based on sensing and periodicity information provided in SCI, physical layer considers certain subframes as available/unavailable. However, if the numbering for PSSCH subframe is different, the UE could consider wrong subframe as available or wrong subframe as reserved. As a consequence, there might be resource collision even after performing sensing and resource reservation.
· The different number of sync resource results in different number of reserved subframe. This would cause a problem where IC UE and OOC UE considers differently the same subframe. In other words, IC UE considers a certain subframe as available subframe while OOC UE considers the same subframe as reserved subframe and vice versa. This would cause that IC UE transmits the V2X packet in a certain subframe while OOC UE does not perform reception.
· In one subframe that OOC UE expects sync reception, IC UE transmits data. This would result in reception failure of sync signal and MIB-SL.
Observation 3) The different available subframe indexing between OOC UE and IC UE would result in problem in terms of sensing, data reception, and sync/MIB-SL reception.

In order to fix these problems mentioned above, the following options can be considred, 
A. Option1: E-UTRAN ensures that the number/locations of sync resources of IC UE is same as those of OOC UE. For this, it is proposed to add dummy sync offset indicators in SL-SyncConfig.
B. Option 2: UE can perform subframe indexing based on pre-configuration parameters. For this, TS36.213 change is necessary. 
For option 1, the network can indicate one or two more sync resources (i.e. sync offset indicator) which are aligned with the sync resources provided in SL-V2X-Preconfiguration. In order not to impact to the existing sync resource selection for V2X sidelink communication transmission, it is proposed to add dummy sync offset indicators in SL-SyncConfig-r12. When selecting a sync resource for transmission, the UE selects the sync offset indicator with the existing behaviour. One or two dummy sync resources are not used in RAN2 procedures. However, in this option, ASN.1 change is necessary. In RAN2 #100 [3], the following was noted, 
	R2-1713825
SLSS resource configuration
LG Electronics Inc.
discussion
Rel-14
LTE_V2X-Core

=>
RAN2 acknowledges that there may be a problem and there is a strong preference to try to solve this in RAN1 without ASN.1 impact

=>
Noted


RAN2 has a strong preference not to change ASN.1, so any solution without ASN.1 impact should be taken into account at this stage. 
For option 2, UE performs PSSCH subframe indexing based on pre-configuration parameters regardless of its coverage status. Note that the validity of the pre-configuration parameters depends on the current location of the UE. If in-coverage UE can check the validity of the preconfiguration of OOC UE via proper UE implementation, this option can be feasible. 

The relevant CRs for option 1and option 2 are found in [1] and [2], respectively. Option 2 should be agreed at this stage. 
Proposal 1: Option 2 is agreed in RAN1. 

3.
Conclusion
In this contribution, it is addressed on the different number of sync resource configuration for IC UE and OOC UE and observed as follows.
Observation 1) The different number of sync resources are configured between IC UE and OOC UE.

Observation 2) The subframe numbering of available PSSCH resource of IC UE is different from the one of OOC UE.
Observation 3) The different available subframe numbering between OOC UE and IC UE would result in problem.
To this end, it is proposed that
Proposal 1: Option 2 is agreed in RAN1. 
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Annex
Table 1: 36.213
	14.1.5
UE procedure for determining resource block pool and subframe pool for sidelink transmission mode 3 and 4
The set of subframes that may belong to a PSSCH resource pool for sidelink transmission mode 3 or 4 is denoted by 
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-
the subframe index is relative to subframe#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0 (described in [11]),

-
the set includes all the subframes except the following subframes, 

-
subframes in which SLSS resource is configured,
-
downlink subframes and special subframes if the sidelink transmission occurs in a TDD cell,

-
reserved subframes which are determined by the following steps:

1)
the remaining subframes excluding 
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 subframes from the set of all the subframes are denoted by 
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 arranged in increasing order of subframe index, where 
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 is the number of subframes in which SLSS resource is configured within 10240 subframes and 
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 is the number of downlink subframes and special subframes within 10240 subframes if the sidelink transmission occurs in a TDD cell.
2)
a subframe 
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 the length of the bitmap is configured by higher layers.

-
the subframes are arranged in increasing order of subframe index.

The UE determines the set of subframes assigned to a PSSCH resource pool as follows:

-
A bitmap 
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-
A subframe 
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The UE determines the set of resource blocks assigned to a PSSCH resource pool as follows:

-
The resource block pool consists of 
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 sub-channels where 
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 is given by higher layer parameter numSubchannel.

-
The sub-channel m for 
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 contiguous resource blocks with the physical resource block number 
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Table 2.

	–
SL-SyncConfig
The IE SL-SyncConfig specifies the configuration information concerning reception of synchronisation signals from neighbouring cells as well as concerning the transmission of synchronisation signals for sidelink communication and sidelink discovery.

SL-SyncConfig information element

-- ASN1START

SL-SyncConfigList-r12 ::=

SEQUENCE (SIZE (1..maxSL-SyncConfig-r12)) OF SL-SyncConfig-r12

SL-SyncConfigListV2X-r14 ::=
SEQUENCE (SIZE (1.. maxSL-V2X-SyncConfig-r14)) OF SL-SyncConfig-r12

SL-SyncConfig-r12 ::=




SEQUENCE {


syncCP-Len-r12






SL-CP-Len-r12,


syncOffsetIndicator-r12



SL-OffsetIndicatorSync-r12,

slssid-r12







SLSSID-r12,


txParameters-r12






SEQUENCE {



syncTxParameters-r12




SL-TxParameters-r12,



syncTxThreshIC-r12





RSRP-RangeSL-r12,



syncInfoReserved-r12





BIT STRING (SIZE (19))
OPTIONAL 
-- Need OR


}
















OPTIONAL, 
-- Need OR


rxParamsNCell-r12





SEQUENCE {



physCellId-r12






PhysCellId,



discSyncWindow-r12



ENUMERATED {w1, w2}


}
















OPTIONAL, 
-- Need OR


...,


[[
syncTxPeriodic-r13




ENUMERATED {true}


OPTIONAL
-- Need OR


]],

[[
syncOffsetIndicator-v1430

SL-OffsetIndicatorSync-v1430
OPTIONAL,
-- Need OR



gnss-Sync-r14




ENUMERATED {true}



OPTIONAL
-- Need OR


]]
}




Table 3.

	SL-V2X-Preconfiguration information elements

-- ASN1START

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,


v2x-ResourceSelectionConfig-r14


SL-CommTxPoolSensingConfig-r14


OPTIONAL,


zoneConfig-r14





SL-ZoneConfig-r14





OPTIONAL, 


syncPriority-r14




ENUMERATED {gnss, enb},


thresSL-TxPrioritization-r14

SL-Priority-r13 





OPTIONAL,

offsetDFN-r14





INTEGER (0..1000) 




OPTIONAL,


...

}

SL-PreconfigV2X-Sync-r14 ::=
SEQUENCE {


syncOffsetIndicators-r14


SL-V2X-SyncOffsetIndicators-r14,


syncTxParameters-r14



P0-SL-r12,


syncTxThreshOoC-r14




RSRP-RangeSL3-r12,


filterCoefficient-r14



FilterCoefficient,


syncRefMinHyst-r14




ENUMERATED {dB0, dB3, dB6, dB9, dB12},


syncRefDiffHyst-r14




ENUMERATED {dB0, dB3, dB6, dB9, dB12, dBinf},


...

}

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


syncOffsetIndicator1-r14


SL-OffsetIndicatorSync-r14,


syncOffsetIndicator2-r14


SL-OffsetIndicatorSync-r14,


syncOffsetIndicator3-r14


SL-OffsetIndicatorSync-r14


OPTIONAL
}




1
1

_1549212934.unknown

_1549214541.unknown

_1549250005.unknown

_1549250227.unknown

_1549250245.unknown

_1549217339.unknown

_1549214532.unknown

_1534175787.unknown

_1534177184.unknown

_1534185146.unknown

_1549212667.unknown

_1534177274.unknown

_1534184964.unknown

_1534176658.unknown

_1534177126.unknown

_1534176606.unknown

_1534175250.unknown

_1534175504.unknown

_1534174467.unknown

_1534157178.unknown

