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1 Introduction

During R2#103 there was some initial discussion on LTE RRC RIL issue Q304. The issue was not concluded and an offline discussion was created to discuss the RLC-Config structure. Although offline discussion was limited, this contribution includes some further discussion on the topic. 

2 Discussion

2.1 General

Our understanding is that the REL-15 changes regarding RB configuration are as follows
· Changes introduced for QMC

· An additional SRB was introduced (SRB4). Other than SRB identity, there are no changes to RB configuration. Although it is not entirely clear whether duplication applies for this SRB, we think there anyhow is no real need to create different IEs to prohibit this (i.e. if needed, we can simply state EUTRAN does not configure this)

· Changes introduced for HRLLC

· An additional RLC bearer configuration (RLC entity, logical channel identity and logical channel configuration) was introduced
· A field was introduced indicating whether out of order delivery applies. This extension applies for both the existing and the additional RLC bearer

Further remarks:

· Duplication only applies when explicitValue is used for RLC and logical channel configuration
· Duplication can be configured any time after initial setup of the SRB i.e. by a normal reconfiguration

· The following RLC extensions, that currently are not signalled for SRBs, are required for duplication:

· To be listed
In our understanding, this implies the following for the RLC configuration:
· A –v15x0 extension comprising the field indicaing out of order delivery (used for the existing/ primary RLC bearers, except for SRB4, if duplication applies)

· An –r15 version for the additional RLC entities (i.e. for secondary RLC bearer and for SRB4 also for the primary RLC bearer) i.e. a critical extension including all RLC configuration parameters
2.2 Discussion on Q304
The original comments are as follows:

 PAGE \# "'Page: '#'
'" 
[RIL]: Q304 [Delegate]: Qualcomm (Umesh)  [WI]: QMC [Class]:2 [Status]: ToDisc [TDoc]: None [Proposed Conclusion]: 
[Description]: rlc-config-v15x0 is added by two WI CRs – QMC and HRLLC. They refer to different things. It seems the way HRLLC is using the name to extend existing field makes more sense. So,  Suggest to change this field name to avoid confusion.

[Proposed Change]: use some other name.

[Comments]: Rapporteur: Understand that QMS extensions only apply for SRBs. They could still be part of general RLC-Config IE (-v15x0) in optional structure carrying QoS parameters

During the R2#103 meeting the initial discussion result was as follows:

Q304

Qualcomm (Umesh)
QMC
=>
Offline discussion 804 (Samsung), to define general RLC-Config-v15x IE including all extensions and eg. optional strucutre for QoE related extension with conditions on when this may be included (SRB). Prepare TP in R2-1813133

In this section we merely focus on the RLC configuration IEs and not on their usage (that is more scope of Q305, and briefly discussed in the following section).

Non-critical extension

The non-critical extension currently defined seems fine.

RLC-Config-v15x0 ::=



CHOICE {


release







NULL,


setup







SEQUENCE {



rlc-OutOfOrderDelivery-r15


ENUMERATED {true}

}
}

Critical extension

Currently a specific RLC version is defined for duplication. As indicated in the previous, we think a general REL-15 version should be defined i.e. with field descriptions/ conditions defining any restrictions regarding configuration of duplication.

RLC-ConfigDupl-r15 ::=




SEQUENCE {


rlc-Config 







RLC-Config



OPTIONAL,
-- Need ON


rlc-Config-v1250





RLC-Config-v1250

OPTIONAL,
-- Need ON


rlc-Config-v1310





RLC-Config-v1310

OPTIONAL,
-- Need ON


rlc-Config-v1430





RLC-Config-v1430

OPTIONAL,
-- Need ON


rlc-Config-v15x0





RLC-Config-v15x0

OPTIONAL,
-- Need ON


rlc-OutOfOrderDeliveryConfig-r15

CHOICE {



release








NULL,



setup








SEQUENCE {




rlc-OutOfOrderDelivery-r15



ENUMERATED {true}


}


}















OPTIONAL
-- Need ON

}

The regular way of introducing a critical extension of an IE (e.g. the REL-15 version of RLC-Config) involves that all extensions defined so far for this IE are placed at the appropriate location within the information structure (e.g. for particular choices value, placed within sub-field). For RLC-Config-r15 this will involve creation of an REL-15 version of the IEs defined for several subfields also. This approach results in a clean/ proper information structure but at the cost of additional ASN.1 transfer syntax. For RLC-Config-r15 the result is illustrated below.

-- New version created with all extensions at the appropriate place

RLC-Config-r15 ::=



CHOICE {


am-r15







SEQUENCE {



ul-AM-RLC-r15





UL-AM-RLC-r15,



dl-AM-RLC-r15





DL-AM-RLC-r15

},


um-Bi-Directional-r15



SEQUENCE {



ul-UM-RLC-r15





UL-UM-RLC,



dl-UM-RLC-r15





DL-UM-RLC-r15

},


um-Uni-Directional-UL-r15


SEQUENCE {



ul-UM-RLC-r15





UL-UM-RLC


},


um-Uni-Directional-DL-r15


SEQUENCE {



dl-UM-RLC-r15





DL-UM-RLC-r15

},


reestablishRLC-r15




ENUMERATED {true},

rlc-OutOfOrderDelivery-r15


ENUMERATED {true}

...

}

UL-AM-RLC-r15 ::=




SEQUENCE {


t-PollRetransmit-r15



T-PollRetransmit,


pollPDU-r15






PollPDU-r15,


pollByte-r15





PollByte-r14,


maxRetxThreshold-r15



ENUMERATED {












t1, t2, t3, t4, t6, t8, t16, t32},

extended-RLC-LI-Field-r15


BOOLEAN
}

DL-AM-RLC-r15 ::=




SEQUENCE {


t-Reordering-r15




T-Reordering,


t-StatusProhibit-r15



T-StatusProhibit


extended-RLC-LI-Field-r15


BOOLEAN
}

UL-UM-RLC ::=





SEQUENCE {


sn-FieldLength





SN-FieldLength

}

DL-UM-RLC-r15 ::=




SEQUENCE {


sn-FieldLength-r15





SN-FieldLength-r15,

t-Reordering-r15





T-Reordering

}

SN-FieldLength-r15 ::=




ENUMERATED {size5, size10, size16-r15}

PollPDU-r15 ::=






ENUMERATED {











p4, p8, p16, p32, p64, p128, p256, p512, p1024










p2048-r15, p4096-r15, p6144-r15, p8192-r15,










p12288-r15, p16384-r15, pInfinity }

We think a generic REL-15 version of RLC-Config should be defined, but we do not have a strong view about whether to create a proper/ regular (merged) version as shown in the ASN.1 example.

Proposal 1
RAN2 is requested to discuss and conclude whether to create a regular (merged) REL-15 version of RLC-Config
2.3 Discussion on use of the RLC extensions (related to Q305

Based on our understanding of the extensions required in REL-15 as discussed in 2.1, we think the radio bearer configuration can be simplied (original strucute is shown in Annex) as shown below. Main changes are as follows:

· Do not define a critical extension of SRB-ToAddMod, but instead

· For SRB4, use the existing SRB-ToAddMod

· Within SRB-ToAddMod 

· add an NCE for SRB identity (and clarification in field description i.e. UE ignores legacy field if extension signalled
· add the RLC extensions that currently are not signalled for SRBs but are required for duplication
· Group the RLC and logical channel configuration parameters within an informaon structure. For this the term RLC bearer (as used in NR) is used
The signalling approach is illustrated by the following ASN.1.
RadioResourceConfigDedicated ::=

SEQUENCE {


srb-ToAddModList




SRB-ToAddModList


OPTIONAL,

-- Cond HO-Conn


drb-ToAddModList




DRB-ToAddModList


OPTIONAL,

-- Cond HO-toEUTRA

-- Irrelevant parts omitted

[[
srb-ToAddModExtList-r15



SRB-ToAddModExtList-r15



OPTIONAL,


-- Need ON



srb-ToReleaseList-v15x0



INTEGER (4)



OPTIONAL,


-- Need ON


-- Irrelevant parts omitted


SRB-ToAddModExtList-r15 ::=



SEQUENCE (SIZE (1)) OF SRB-ToAddMod

DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup

-- Irrelevant parts omitted

[[
rlc-Config-v15x0




RLC-Config-v15x0

OPTIONAL, 

-- Need ON



rlc-BearerConfigDupl-r15


RLC-BearerConfig-r15

OPTIONAL,
-- Need ON

DRB-ToAddModSCG-r12 ::=
SEQUENCE {


drb-Identity-r12




DRB-Identity,


-- Irrelevant parts omitted

[[
rlc-Config-v15x0




RLC-Config-v15x0

OPTIONAL, 

-- Need ON



rlc-BearerConfigDupl-r15


RLC-BearerConfig-r15

OPTIONAL,
-- Need ON

SRB-ToAddMod ::=
SEQUENCE {


srb-Identity





INTEGER (1..2),


-- Irrelevant parts omitted

...,


[[
pdcp-verChange-r15



ENUMERATED {true}
OPTIONAL


-- Cond NR-PDCP


]],


[[
srb-Identity-r15




INTEGER (4)



OPTIONAL,
-- Need ON

-- TBD: Add pre-REL-15 extensions required in case duplication is used


rlc-Config-v15x0



RLC-Config-v15x0


OPTIONAL, 
-- Need ON


rlc-BearerConfigDupl-r15


RLC-BearerConfig-r15
OPTIONAL,
-- Need ON


]]

}

-- RLC bearer i.e. term used in NR for combination of RLC entity and logical channel

RLC-BearerConfig-r15 ::=



CHOICE {


release







NULL,


setup







SEQUENCE {



rlc-Config-r15





RLC-Config-r15


OPTIONAL, 
-- Need ON


logicalChannelId-r15



INTEGER (3..10)


OPTIONAL,
-- Need ON


logicalChannelConfig-r15


LogicalChannelConfig
OPTIONAL
-- Need ON

}
}
Proposal 2
RAN2 is requested to discuss and conclude to restructure the radio bearer configuration information structure

3 Conclusion & recommendation
This paper discusses the REL-15 RLC-Config changes and structure i.e. related to LTE RRC RIL issue Q304. The document includes the following proposals that RAN2 is requested to discuss and conclude.

Proposal 1
RAN2 is requested to discuss and conclude whether to create a regular (merged) REL-15 version of RLC-Config
Proposal 2
RAN2 is requested to discuss and conclude to restructure the radio bearer configuration information structure

4 References
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5 Background (Annex)
The current radio bearer configuration signalling/ changes are as shown below:
RadioResourceConfigDedicated ::=

SEQUENCE {


srb-ToAddModList




SRB-ToAddModList


OPTIONAL,

-- Cond HO-Conn


drb-ToAddModList




DRB-ToAddModList


OPTIONAL,

-- Cond HO-toEUTRA

-- Irrelevant parts omitted

[[
srb-ToAddModList-v15x0



SRB-ToAddModList-v15x0



OPTIONAL,


-- Need ON



srb-ToReleaseList-v15x0



INTEGER (4)



OPTIONAL,


-- Need ON


-- Irrelevant parts omitted


srb-ToAddModListDupl-r15

SRB-ToAddModListDupl-r15


OPTIONAL,
-- Need ON


srb-ToReleaseListDupl-r15

SRB-ToReleaseListDupl-r15


OPTIONAL,
-- Need ON
SRB-ToAddModList-v15x0 ::=



SEQUENCE (SIZE (1)) OF SRB-ToAddMod-v15x0
SRB-ToAddModListDupl-r15 ::=

SEQUENCE (SIZE (1..2)) OF SRB-ToAddModDupl-r15
DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup

-- Irrelevant parts omitted

[[
rlc-Config-v15x0




RLC-Config-v15x0

OPTIONAL, 

-- Need ON



rlc-ConfigDupl-r15




RLC-ConfigDupl-r15

OPTIONAL,

-- Need ON

DRB-ToAddModSCG-r12 ::=
SEQUENCE {


drb-Identity-r12




DRB-Identity,


-- Irrelevant parts omitted

[[
rlc-Config-v15x0




RLC-Config-v15x0

OPTIONAL, 

-- Need ON



rlc-ConfigDupl-r15




RLC-ConfigDupl-r15

OPTIONAL,

-- Need ON

SRB-ToAddMod ::=
SEQUENCE {


srb-Identity





INTEGER (1..2),


-- Irrelevant parts omitted

...,


[[
pdcp-verChange-r15



ENUMERATED {true}
OPTIONAL


-- Cond NR-PDCP


]],


[[
rlc-Config-v15x0



RLC-Config-v15x0


OPTIONAL, 
-- Need ON


rlc-ConfigDupl
-r15



RLC-ConfigDupl-r15


OPTIONAL,
-- Need ON



logicalChannelIdDupl-r15

INTEGER (3..10)



OPTIONAL,
-- Need ON


logicalChannelConfigDupl-r15 
LogicalChannelConfig

OPTIONAL
-- Need ON

]]

}

SRB-ToAddMod-v15x0 ::=
SEQUENCE {


srb-Identity-r15




INTEGER (4),


rlc-Config-v15x0







CHOICE {



explicitValue-v15x0





RLC-Config,



defaultValue-r15






NULL


}

OPTIONAL,















-- Cond Setup


logicalChannelConfig-v15x0




CHOICE {



explicitValue-v15x0





LogicalChannelConfig,



defaultValue-r15






NULL


}

OPTIONAL,















-- Cond Setup


...

}

SRB-ToAddModDupl-r15 ::=


SEQUENCE {


srb-Identity





INTEGER (1..2),

rlc-ConfigDupl-r15




RLC-ConfigDupl-r15


OPTIONAL,
-- Need ON

logicalChannelIdDupl-r15


INTEGER (3..10)



OPTIONAL,
-- Need ON

logicalChannelConfigDupl-r15

LogicalChannelConfig

OPTIONAL
-- Need ON

}
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� PAGE \# "'Page: '#'�'" ��[RIL]: Q303 [Delegate]: Qualcomm (Umesh)  [WI]: HRLLC [Class]: 2 [Status]: ConcAgree [TDoc]: None [Proposed Conclusion]: remove hyphen as suggested


[Description]: Name convention: no need of hyphen between Config and Dupl.


[Proposed Change]: Remove hyphen after Config before Dupl (many occurrences)


[Comments]: 





� PAGE \# "'Page: '#'�'" ��[RIL]: Q304 [Delegate]: Qualcomm (Umesh)  [WI]: QMC [Class]:2 [Status]: ToDisc [TDoc]: None [Proposed Conclusion]: 


[Description]: rlc-config-v15x0 is added by two WI CRs – QMC and HRLLC. They refer to different things. It seems the way HRLLC is using the name to extend existing field makes more sense. So,  Suggest to change this field name to avoid confusion.


[Proposed Change]: use some other name.


[Comments]: Rapporteur: Understand that QMS extensions only apply for SRBs. They could still be part of general RLC-Config IE (-v15x0) in optional structure carrying QoS parameters








