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Discussion and decision
1 Introduction

This contribution discusses a number of general issues related to captureing RAN2 agreements on eSL (REL-13) in 36.331. This contribution only covers impacts to the PDU specification (messages, information elements).
2 Discussion

2.1 General

Terminology

We think it is worthwhile to take some time to select/ decide terminology whenever introducing new functionality in stage 3 (LTE specification are evolving rapidly, so clear and consistent terminology is relevant). Some suggestions:

	No
	Item
	Suggestion
	Remarks

	1
	
	Relay discovery
	

	2
	
	Relay UE
	

	3
	
	Remote UE
	


Tab. 1: WLAN terminology

As it would be good to agree the terminology when starting stage 3 work, we propose:

Proposal 1
Discuss and agree the terminology, at least covering the concepts included in table 1

2.2 PDU specification

SIB19, relay resources
An EUTRAN supporting relay operation will broadcast Rx resources. There are two options i.e. a) a field containing all relay discovery parameters with Rx pool mandatory or b) separate fields, all optional with presence of e.g. Rx pool indicating that relay operation is supported. We think the first approach is cleaner/ preferrable.We furthermore think we should stick to the REL-12 principle that broadcast Rx resources are for idle and connected while Tx resources are for idle only.
Proposal 2
Extend SIB19 to support relay discovery, as follows:
· 
Introduce a new field containing all relay discovery fields, containing Rx pool (mandatory, for idle & connected) and a Tx pool (optional, for idle only)

SIB19, relay thresholds
EUTRAN may broadcast a mininum and/ or maximum Uu link quality (RSRP/RSRQ) threshold for the relay UE. If Tx resources are configured, the relay UE is allowed to autonomously start relay operation using these resources if Uu link quality meets these thresholds. We think that if thresholds are configured, the minimum thresh will always be provided. The thresholds relate to Tx resources and hence it may be appropriate to group them with other Tx parameters.
Proposal 3
Extend SIB19 to support relay discovery, as follows:
· 
Introduce a new optional field containing all threshold for relay UE, containing a min Uu thresh (mandatory) and a max Uu thresh (optional)

SIB19, inter frequency/ PLMN discovery announcement transmission
According to REL-12 EUTRAN may indicate neighbouring frequencies on which sidelink direct discovery announcement is supported. The concerned field discInterFreqList may be used by the UE for interFreq discovery monitoring. We think that the list of frequencies for interFreq/ PLMN transmission is a subset and that each frequency for which transmission resources, should also be indicated in the legacy list (i.e. used for monitoring). Hence it seems appropriate to extend the current list i.e. by creating a parallel list with the same number of entries, providing for each entry the additional Tx related information.

Regarding the additional Tx related information for a frequency, we think EUTRAN may either: a) indicate that UE should obtain Tx resources in SIB19 on concerned freq, b) provide a pool of Tx resources or c) indicate that Tx resources are to be requested by dedicated signalling. It should of course also be possible to provide no additional Tx information for a carrier (i.e. there is a 4th option, don’t bother trying to acquire SIB19 from the carrier). This 4th option can be indicated as absence of the 3 option field, or as a 4th code point. I.e. there is a choice between: a) 1b for an Rx only freq with 3b for an Rx/ Tx freq or b) 2b for any frequency. In case there are few transmission is performed on fewer carriers, option a seems preferable. As the legacy list already provides the option to indicate the list of PLMNs, no further changes are needed to support Tx on inter PLMN carriers.

Proposal 4
Extend SIB19 to support inter frequency/ PLMN discovery transmission, as follows:
· 
Extend field discInterFreqList i.e. create a parallel list with the same number of entries, providing for some entries the additional Tx related information
· 
As additional Tx related information, EUTRAN may either: a) indicate that UE should obtain Tx resources in SIB19 on concerned freq, b) provide a pool of Tx resources or c) indicate that Tx resources are to be requested by dedicated signalling with a separate presence bit.
SystemInformationBlockType19-r12 ::= SEQUENCE {


discConfig-r12





SEQUENCE {



discRxPool-r12





SL-DiscRxPoolList-r12,



discTxPoolCommon-r12



SL-DiscTxPoolList-r12 


OPTIONAL,
-- Need OR



discTxPowerInfo-r12



SL-DiscTxPowerInfoList-r12 
OPTIONAL,
-- Cond Tx


discSyncConfig-r12




SL-SyncConfigList-r12

OPTIONAL
-- Need OR


}

















OPTIONAL,
-- Need OR


discInterFreqList-r12



SL-CarrierFreqInfoList-r12

OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


...,


[[
discConfig-v13x0




SEQUENCE {



relayDiscRxPool-r13




SL-DiscRxPoolList-r12,




relayDiscTxPoolCommon-r12


SL-DiscTxPoolList-r12



OPTIONAL
-- Need OR




relayDiscThreshRelayUE



SEQUENCE {




-- Uu threshold





threshLow-r12





RSRP-RangeSL2-r12,





threshHigh-r12





RSRP-RangeSL2-r12



OPTIONAL
-- Need OR



}

















OPTIONAL,
-- Need OR



relayDiscThreshRemoteUE



SEQUENCE {




-- Uu threshold





threshHigh-r12





RSRP-RangeSL2-r12



}

















OPTIONAL,
-- Need OR


}


















OPTIONAL,
-- Need OR



discInterFreqList-v13x0




SL-CarrierFreqInfoList-v13x0

OPTIONAL
-- Need OR

]]
}
SL-CarrierFreqInfoList-r12 ::=
SEQUENCE (SIZE (1..maxFreq)) OF SL-CarrierFreqInfo-r12
SL-CarrierFreqInfoList-v13x0 ::=
SEQUENCE (SIZE (1..maxFreq)) OF SL-CarrierFreqInfo-v13x0
SL-CarrierFreqInfo-r12::= 

SEQUENCE {


carrierFreq-r12 




ARFCN-ValueEUTRA-r9,


plmn-IdentityList-r12


PLMN-IdentityList4-r12


OPTIONAL
-- Need OP
}

SL-CarrierFreqInfo-v13x0::= 

SEQUENCE {


discTxResources




CHOICE



acquireSI-FromCarrier


NULL,


discTxPoolCommon-r12


SL-DiscTxPoolList-r12,



requestDedicated



NULL


}



















OPTIONAL
-- Need OR
}

PLMN-IdentityList4-r12 ::=
SEQUENCE (SIZE (1..maxPLMN-r11)) OF
PLMN-IdentityInfo2-r12

PLMN-IdentityInfo2-r12 ::=

CHOICE
{


plmn-Index-r12




INTEGER (1..maxPLMN-r11),


plmnIdentity-r12



PLMN-Identity

}

SidelinkUEInformation, relay communication
When requesting Tx resources, both relay and remote will indicate that the resources are for relay communication. It should be noted that the SidelinkUEInformation contains all resources required by the UE i.e. not just the newly requested resources.It is hence not unlikely that a relay UE in the same message also includes a request for communication Tx resoures that are not for relay. Hence a separate field rather than a flag seems needed. We think the same field can be used by relay and remote UE i.e. no need for separate fields.
Proposal 5
Extend SidelinkUEInformation to support relay communication, as follows:
· 
Introduce a single new field for requesting Tx resources specifically for relay communication, to be used by both relay and remote UE
SidelinkUEInformation, inter frequency/ PLMN discovery announcement transmission
The request for discovery Tx resources should be extended to optionally include the frequency. The same applies for the new field for requesting resources for relay communication. We think that if the UE requests resources for both discovery and communication resources, the UE should set the frequency to the same value. Nevertheless it seems preferable to have independent fields.

The UE requests inter-frequency Tx resources only if explicitly allowed by E-UTRAN i.e. for the concerned frequency EUTRAN indicates the UE should requeste this in discInterFreqList-v13x0. The frequency could thus be an index.

Proposal 6
Extend SidelinkUEInformation to support inter frequency/ PLMN discovery transmission, as follows:
· 
Extend the discTxResourceReq with an optional field indicating the frequency by an index to discInterFreqList in SIB19

· 
Within the new field for requesting Tx resources specifically for relay communication introduce the same optional means to indicate the frequency

SidelinkUEInformation-r12 ::=

SEQUENCE {


criticalExtensions



CHOICE {



c1







CHOICE {




sidelinkUEInformation-r12

SidelinkUEInformation-r12-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SidelinkUEInformation-r12-IEs ::=
SEQUENCE {


commRxInterestedFreq-r12

ARFCN-ValueEUTRA-r9


OPTIONAL,


commTxResourceReq-r12


SL-CommTxResourceReq-r12
OPTIONAL,


discRxInterest-r12



ENUMERATED {true}


OPTIONAL,


discTxResourceReq-r12


INTEGER (1..63)



OPTIONAL,


lateNonCriticalExtension

OCTET STRING



OPTIONAL,


nonCriticalExtension


SidelinkUEInformation-v13x0-IEs
OPTIONAL
}

SidelinkUEInformation-v13x0-IEs ::=
SEQUENCE {


relayCommTxResourceReq-r13

SL-CommTxResourceReq121-r13
OPTIONAL,


discTxResourceReq-v13x0


INTEGER (1..63)



OPTIONAL,


nonCriticalExtension


SEQUENCE {}




OPTIONAL

}

SL-CommTxResourceReq-r12 ::=

SEQUENCE {


carrierFreq-r12




ARFCN-ValueEUTRA-r9


OPTIONAL,


destinationInfoList-r12


SL-DestinationInfoList-r12

}

SL-CommTxResourceReq121-r13 ::=

SEQUENCE {


carrierFreq-r12




INTEGER (1..maxFreq)

OPTIONAL,


destinationInfoList-r12


SL-DestinationInfoList121-r12
}

SL-DestinationInfoList-r12 ::=
SEQUENCE (SIZE (1..maxSL-Dest-r12)) OF SL-DestinationIdentity-r12

SL-DestinationIdentity-r12 ::=
BIT STRING (SIZE (24))

RRCConnectionReconfiguration, relay discovery
EUTRAN should be able to configure by dedicated signalling a separate Tx pool for relay discovery i.e. by a straightforward extension of IE SL-DiscConfig.

Proposal 7
Extend SL-DiscConfig to support relay discovery, as follows:
· 
Introduce a new field supporting configuration of network scheduled and of UE selectable discovery Tx resources
EUTRAN should be able to configure by dedicated signalling discovery Tx resources on another carrier i.e. by a straightforward extension of IE SL-DiscConfig. As there seems no real need to support simultaneous setup of Tx resources for normal and for relay discovery, it seems possible to use a single field present only when either of the two is being established.
Proposal 8
Extend SL-DiscConfig to support inter frequency/ PLMN discovery transmission, as follows:
· 
Introduce a single new field used to indicate the frequency at which the Tx resources for either normal or relay discovery are configured, signalled only at initial setup
SL-DiscConfig-r12 ::=




SEQUENCE {


discTxResources-r12





CHOICE {



release







NULL,



setup







CHOICE {




scheduled-r12




SEQUENCE {





discTxConfig-r12




SL-DiscResourcePool-r12
OPTIONAL, -- Need ON





discTF-IndexList-r12



SL-TF-IndexPairList-r12 
OPTIONAL, -- Need ON





discHoppingConfig-r12



SL-HoppingConfigDisc-r12















OPTIONAL
-- Need ON



},




ue-Selected-r12




SEQUENCE {





discTxPoolDedicated-r12


SEQUENCE {






poolToReleaseList-r12


SL-TxPoolToReleaseList-r12 OPTIONAL,
-- Need ON






poolToAddModList-r12


SL-DiscTxPoolToAddModList-r12 OPTIONAL
-- Need ON





} 












OPTIONAL
-- Need ON




}



}


}















OPTIONAL,
-- Need ON


...,


[[
discTF-IndexList-v1260



CHOICE {




release







NULL,




setup







SEQUENCE {





discTF-IndexList-r12b



SL-TF-IndexPairList-r12b




}



}














OPTIONAL
-- Need ON

]],

[[
discTxCarrierFreq




ARFCN-ValueEUTRA-r9

OPTIONAL,
-- Cond DiscTxSetup


relayDiscTxResources-r13


CHOICE {




release







NULL,




setup







CHOICE {





scheduled-r13





DiscTxConfScheduled-r13,




ue-Selected-r13





DiscTxPoolDedicated-r13




}



}














OPTIONAL
-- Need ON

]]

}

DiscTxConfScheduled-r13 ::=



scheduled-r12




SEQUENCE {


discTxConfig-r12




SL-DiscResourcePool-r12
OPTIONAL, -- Need ON


discTF-IndexList-r12



SL-TF-IndexPairList-r12 
OPTIONAL, -- Need ON


discHoppingConfig-r12



SL-HoppingConfigDisc-r12
}
DiscTxPoolDedicated-r13 ::=




SEQUENCE {


poolToReleaseList-r12


SL-TxPoolToReleaseList-r12 OPTIONAL,
-- Need ON


poolToAddModList-r12


SL-DiscTxPoolToAddModList-r12 OPTIONAL
-- Need ON

}
	Conditional presence
	Explanation

	DiscTxSetup
	The field is mandatory present if discTxResources are being established (either normal or for relay discovery); otherwise it is not present.


Nnn (message for gap requests)
A UE may request Rx or Tx gaps to support simultaneous discovery Tx or Rx on another frequency (dual transceiver is only required for PS). Although it is still FFS what the UE should signal precisely, it is opportune to agree which message to use. A likely candidate for the message sequence is to use the SidelinkUEInformation for the gap request and the RRC connection reconfiguration for the configuration of the gaps i.e. same as for requesting resources (see fig. 1).

[image: image1.emf] 
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Sidelink UE I nformation  

UE   EUTRAN  


Fig. 1: Gap request procedure

A potential drawback of this option is that the UE, whenever sending the SidelinkUEInformation shall include all resource request i.e. including ones for which it already received allocations. In case the UE only issues a gap request in case the situation changes, this seems fine. If however the UE issues a gap request periodically (e.g. in case the UE selects resources from a pool) this seems undesirable/ a burden on EUTRAN (that every time needs to asses whether the requested resources have changed). Some alternatives that can be considered: a) require the UE to include all requested resources only when including a resource request, b) introduce a new sidelink message. We think option a) is preferable and hence propose:

Proposal 9
Use the SidelinkUEInformation message to request and the the RRC connection reconfiguration to configure Rx or Tx gaps. Modify the Sidelink UE information procedure such that the UE is required to include all requested resources only when including a resource request.
Summary of changes to PDU
The following table provides an overview of the changes to the PDU specification.

	No
	Area
	Aspect
	Description
	Remarks

	1
	RRCConnectionReconfiguration

>sl-DiscConfig or
	Relay
	Configuration of separate Tx pool for relay discovery
	FFS1: FFS if separate for relay and remote UE. FFS if also for other PS discovery services

	2
	
	InterF/P
	Allocation of Tx resources on another carrier

	

	3
	SidelinkUEInformation
	Relay
	Add seperate Tx resource request for relay communication
	Both for relay and remote UE. FFS1

	4
	
	
	Add: frequency for which Tx resources for discovery announcement are requested
	

	5
	SystemInformationBlockType19
	Relay
	Add separate pools for relay discovery (both Rx and Tx)
	FFS1, FFS2: FFS whether to add relay parameters to SIB19

FFS3: FFS if a UE in connected may use Tx resources for relay discovery from SIB19

	6
	
	Relay
	Mininum and/ or maximum Uu link quality (RSRP/RSRQ) thresholds for relay UE

Maximum Uu link quality (RSRP/RSRQ) threshold for remote
	FFS2

	7
	
	InterF/P
	Add list of frequencies on which UE is allowed to perform discovery Tx, with for each frequency indicating:

a) Pool of Tx resources

b) Tx resources in SIB19 on concerned freq

c) Tx resources to be requested by dedicated signalling

For interP carriers, the list of PLMNs are provided (regardless of option a- c)
	

	8
	FFS
	Gap
	Request for gaps for Tx and/ or RX for a particular period/ unlimited duration
	

	9
	Preconfiguration
	
	Frequency for PS discovery
	TBD


3 Conclusion & recommendation
This contribution discusses a number of general issues related to captureing RAN2 agreements on eSL (REL-13) in 36.331, so far only considering PDU specification changes. It includes the following proposals, that RAN2 is requested to discuss and conclude:

Proposal 1
Discuss and agree the terminology, at least covering the concepts included in table 1

Proposal 2
Extend SIB19 to support relay discovery, as follows:
· 
Introduce a new field containing all relay discovery fields, containing Rx pool (mandatory, for idle & connected) and a Tx pool (optional, for idle only)

Proposal 3
Extend SIB19 to support relay discovery, as follows:
· 
Introduce a new optional field containing all threshold for relay UE, containing a min Uu thresh (mandatory) and a max Uu thresh (optional)

Proposal 4
Extend SIB19 to support inter frequency/ PLMN discovery transmission, as follows:
· 
Extend field discInterFreqList i.e. create a parallel list with the same number of entries, providing for some entries the additional Tx related information
· 
As additional Tx related information, EUTRAN may either: a) indicate that UE should obtain Tx resources in SIB19 on concerned freq, b) provide a pool of Tx resources or c) indicate that Tx resources are to be requested by dedicated signalling with a separate presence bit.
Proposal 5
Extend SidelinkUEInformation to support relay communication, as follows:
· 
Introduce a single new field for requesting Tx resources specifically for relay communication, to be used by both relay and remote UE

Proposal 6
Extend SidelinkUEInformation to support inter frequency/ PLMN discovery transmission, as follows:
· 
Extend the discTxResourceReq with an optional field indicating the frequency by an index to discInterFreqList in SIB19

· 
Within the new field for requesting Tx resources specifically for relay communication introduce the same optional means to indicate the frequency

Proposal 7
Extend SL-DiscConfig to support relay discovery, as follows:
· 
Introduce a new field supporting configuration of network scheduled and of UE selectable discovery Tx resources

Proposal 8
Extend SL-DiscConfig to support inter frequency/ PLMN discovery transmission, as follows:
· 
Introduce a single new field used to indicate the frequency at which the Tx resources for either normal or relay discovery are configured, signalled only at initial setup

Proposal 9
Use the SidelinkUEInformation message to request and the the RRC connection reconfiguration to configure Rx or Tx gaps. Modify the Sidelink UE information procedure such that the UE is required to include all requested resources only when including a resource request.
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