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1 Introduction

The Rel-12 ASN.1 review issue ERI-72 addresses an inconsistency between MAC and RRC CRs regarding SBCH and SL-BCH definitions. The purpose of this contribution is to discuss the issue and propose a way forward.

2 Discussion
Currently, ProSe MAC CR [1] defines PC5 logical broadcast and transport channels separately from Uu channels, as illustrated in the figure below,
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Figure 4.2.1-2: MAC structure overview for sidelink, UE side

In contrast, ProSe RRC CR [2] specifies the new PC5 logical broadcast and transport channels in the same manner as Uu channels, i.e. they are defined in a message class which is placed in the same module as Uu message classes. A problem arises, since these definitions are inconsistent between specifications because one specification defines PC5 channels only for the UEs side while the other defines them for both UE and eNB sides. It is therefore proposed to align the definitions.
Proposal 1 Align MAC and RRC definitions of PC5 logical broadcast and transport channels.
Apart from the inconsistency, the current RRC message class definition for PC5 messages is undesirable from the network node implementation point of view. Usually ASN.1 code makes use of modules in order to separate specific parts of the syntax that needs to be implemented by one side of the radio interface. For example, UE variables are defined in a separate module because they do not need to be implemented by the network side. Similarly, inter-node messages (transferred over the infra-structure only) are defined in an own module because they do not need to be implemented by the UE. The same technical reason should hold for PC5 messages which are intended for the UE-to-UE communication only. It should therefore be motivated to create a separate module for PC5 messages.

A counter-argument to the above-described reasoning is that the implementation of ASN.1 code is generally optional, i.e. there are already parts that are not mandatory to implement e.g. many SIBs and basically all extensions are optional. It should be noted that the counter-argument holds only for Uu message which may or may not be implemented by the eNB whereas none of the PC5 messages are aimed to be implemented (not even optionally) by the eNB because (unlike Uu) PC5 is not terminated in the eNB.
It should be noted that a separate module would also be advantageous because it would gather all PC5 related messages in one subclause which would improve the readability of these messages.

It is therefore proposed to create a separate module for PC5 message which also aligns the PC5 channel definitions between MAC and RRC specifications.
Proposal 2 Introduce a separate module for PC5 messages.
Since Rel-12 is a late point of time to add new modules, the placement of the module should be carefully considered. It is motivated to introduce the PC5 module before the RRC EUTRA-RRC-Definitions module because the new module cannot be placed in the middle of another module and it cannot be placed in the end of RRC EUTRA-RRC-Definitions module because the RRC EUTRA-RRC-Definitions module will still evolve, i.e. there is no obvious point where the EUTRA-RRC-Definition module “ends”. Hence it is proposed to add the module before subclause 6.2,
Proposal 3 Introduce the PC5 module before subclause 6.2.

A text proposal for the module introduction is shown in the Annex A. If the proposal is accepted, some parts of the current definitions needs to be removed as outlined in the Annex B.
3 Conclusion
Based on the discussion in section 2 the following is proposed:
Proposal 1
Align MAC and RRC definitions of PC5 logical broadcast and transport channels.
Proposal 2
Introduce a separate module for PC5 messages.
Proposal 3
Introduce the PC5 module before subclause 6.2.
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5 Annex A
6.1a
RRC PC5 messages 

· EUTRA-RRC-PC5-Definitions

This ASN.1 segment is the start of the E-UTRA RRC PC5 PDU definitions.
-- ASN1START

EUTRA-RRC-PC5-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


TDD-SubframeAssignmentSC-r12
FROM EUTRA-RRC-Definitions;

-- ASN1STOP

SBCH-SL-BCH-Message
The SBCH-SL-BCH-Message class is the set of RRC messages that may be sent via SL-BCH on the SBCH logical channel over PC5 interface.
-- ASN1START

SBCH-SL-BCH-Message ::= SEQUENCE {


message




SBCH-SL-BCH-MessageType

}

SBCH-SL-BCH-MessageType ::= 



MasterInformationBlock-SL
-- ASN1STOP

MasterInformationBlock-SL
The MasterInformationBlock-SL includes the information transmitted by a UE transmitting SLSS, i.e. acting as synchronisation reference, via SL-BCH.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: SBCH

Direction: UE to UE

MasterInformationBlock-SL
-- ASN1START

MasterInformationBlock-SL ::=

SEQUENCE {


sl-Bandwidth-r12




ENUMERATED {












n6, n15, n25, n50, n75, n100},


tdd-SubframeAssignment-r12


TDD-SubframeAssignmentSC-r12,


directFrameNumber-r12



BIT STRING (SIZE (10)),


directSubFrameNumber-r12


INTEGER (0..9),


inCoverage-r12





BOOLEAN,


reserved-r12





BIT STRING (SIZE (27))

}

-- ASN1STOP

	MasterInformationBlock-SL field descriptions

	sl-Bandwidth

Parameter: transmission bandwidth configuration. n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

	directFrameNumber

Defines the actual frame number. The subframe is indicated separately by means of field directSubFrameNumber.

	inCoverage

Indicates whether or not the UE transmitting the MasterInformationBlock-SL is in E-UTRAN coverage.


– End of EUTRA-PC5-RRC-Definitions

-- ASN1START
END

-- ASN1STOP

6 Annex B

6.2
RRC messages

NOTE:
The messages included in this section reflect the current status of the discussions. Additional messages may be included at a later stage.

6.2.1
General message structure

EUTRA-RRC-Definitions

This ASN.1 segment is the start of the E‑UTRA RRC PDU definitions.

-- ASN1START

EUTRA-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- ASN1STOP

–
BCCH-BCH-Message
The BCCH-BCH-Message class is the set of RRC messages that may be sent from the E‑UTRAN to the UE via BCH on the BCCH logical channel.

-- ASN1START

BCCH-BCH-Message ::= SEQUENCE {


message




BCCH-BCH-MessageType

}

BCCH-BCH-MessageType ::=





MasterInformationBlock

-- ASN1STOP

–
SBCH-SL-BCH-Message
The SBCH-SL-BCH-Message class is the set of RRC messages that may be sent from the E‑UTRAN to the UE via SL-BCH on the SBCH logical channel.

-- ASN1START

SBCH-SL-BCH-Message ::= SEQUENCE {


message




SBCH-SL-BCH-MessageType

}

SBCH-SL-BCH-MessageType ::=





MasterInformationBlock-SL

-- ASN1STOP

6.3.8
ProSe information elements

–
MasterInformationBlock-SL
The MasterInformationBlock-SL includes the information transmitted by a UE transmitting SLSS, i.e. acting as synchronisation reference, via SL-BCH.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: SBCH

Direction: UE to UE

MasterInformationBlock-SL
-- ASN1START

MasterInformationBlock-SL ::=

SEQUENCE {


sl-Bandwidth-r12




ENUMERATED {












n6, n15, n25, n50, n75, n100},


tdd-SubframeAssignment-r12


TDD-SubframeAssignmentSC-r12,


directFrameNumber-r12



BIT STRING (SIZE (10)),


directSubFrameNumber-r12


INTEGER (0..9),


inCoverage-r12





BOOLEAN,


reserved-r12





BIT STRING (SIZE (27))

}

-- ASN1STOP

	MasterInformationBlock-SL field descriptions

	sl-Bandwidth

Parameter: transmission bandwidth configuration. n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

	directFrameNumber

Defines the actual frame number. The subframe is indicated separately by means of field directSubFrameNumber.

	inCoverage

Indicates whether or not the UE transmitting the MasterInformationBlock-SL is in E-UTRAN coverage.
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