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1 Introduction

The ProtocolIE-Container is used throughout the ASN.1 in the RNSAP and NBAP specifications. But its construction with a SEQUENCE OF (list) is only needed on the top level IEs. For lower level IEs it is always used for a single IE; hence the SEQUENCE OF is superfluous.

2 Problem

The usage of the ProtocolIE-Container for the lower level IEs introduced an extra length indicator of 2 bytes for each IE. This length indicator is superfluous since it will always indicate 1 element.

The unnecessary list adds complexity (mainly to the decoder side).

There exist a possibility to repeat elements in two ways. Both are syntactically correct according to ASN.1. Only one way should be used. An element could either be repeated by suing the “SEQUENCE OF” repetition or by sending multiple IEs within the ProtocolIE-Container (which allows a defined IE to be repeated). The latter case is not consistent with the Tabular Format. It is only a consequence of the ASN.1 definition of the ProtocolIE-Container.

3 Solution

Introduce a new container without the SEQUENCE OF would give the following advantages.
-Reduces the message size. (see table below)
-Reduces the complexity of the message (and thus the decoder side).
-Removes one possibility of coding the messages in a faulty way. See chapter 5 (Attachment A) to see an example of the resulting message.

Message
Old container
[bytes]
New container
[bytes]
Save
[bytes]
Save
[%]

RADIO LINK RESTORE INDICATION 
with 3 (or Radio Link Sets)
47
39
8
17%

RADIO LINK RESTORE INDICATION 
with 8 (or Radio Link Sets)
82
64
18
22%

RADIO LINK RESTORE INDICATION 
with 16 Radio Links (or Radio Link Sets)
139
104
35
25%

AUDIT RESPONSE
with 1 cell containing 1 of each channel elements except for S-CPICH and FACH which has 2 (DRNC selection enabled).
182
148
34
19%

Note! 16 RLs (or RL Sets) is (even though theoretically possible) a hypothetical example to show that the gain increases with increasing number of repetitions.

Table 1
Size decrease when introducing the new container using NBAP 3.1.0 as an example.

The above table illustrates:

a) the size decrease that can be achieved with the new protocol container

b) the sizes of the RNSAP and NBAP messages can be decreased by improving the ASN.1

Note 1!  The main difference of AUDIT RESPONSE between v3.1.0 and v3.2.0 is the addition of the CPCH. This adds 4 new items with criticality, each of them being sequences. The size gain in v3.2.0 would thus be similar for configurations without configurations without CPCHs and potentially larger with CPCHs.

Note 2!  We have identified further possibilities to reduce the size of the messages. For instance if the different physical channel and transport channel information elements in the Cell-InformationItem-AuditRsp item in the AUDIT RESPONSE message does not have criticality individually the size of the message (same conditions as above) would be 66 bytes. This indicates that there are some gains to be made by modifying the ASN.1. The ASN.1 should thus be reviewed to find further improvements like the one illustrated in the table above.

4 Proposal

The following is proposed:

1. Introduce the new Protocol Container (defined according to ProtocolIE-Single-Container in Attachment A) for a single protocol IE in the RNSAP and NBAP protocols (Container Definitions module).

2. Apply the new Protocol Container for all cases (of individual IEs requiring Criticality), except from the top level in a message where the old Protocol Container (ProtocolIE-Container) still is applicable (PDU Definitions module).

The above proposals will remove the unnecessary length indicators in the transfer for cases where the container will always contain one IE (or IE group). 

5 Attachment A – Propsed new ASN.1 for the RADIO LINK RESTORATION INDICATION message in NABP

9.3.3
NBAP PDU Content Definitions

--- PARTLY OMITTED ---


PrivateIE-Container{},

ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-Single-Container{},


ProtocolIE-ContainerList{},


NBAP-PRIVATE-IES,

NBAP-PROTOCOL-IES,


NBAP-PROTOCOL-EXTENSION
FROM NBAP-Containers

--- PARTLY OMITTED ---

-- **************************************************************

--

-- RADIO LINK RESTORE INDICATION

--

-- **************************************************************

RadioLinkRestoreIndication ::= SEQUENCE {


protocolIEs



ProtocolIE-Container
{{RadioLinkRestoreIndication-IEs}},


protocolExtensions

ProtocolExtensionContainer
{{RadioLinkRestoreIndication-Extensions}}

OPTIONAL,


...

}

RadioLinkRestoreIndication-IEs NBAP-PROTOCOL-IES ::= {


{ ID
id-CRNC-CommunicationContextID



CRITICALITY

ignore


TYPE
CRNC-CommunicationContextID



PRESENCE
mandatory
} |


{ ID
id-Reporting-Object-RL-RestoreInd


CRITICALITY

ignore


TYPE
Reporting-Object-RL-RestoreInd

PRESENCE
mandatory
},


...

}

RadioLinkRestoreIndication-Extensions NBAP-PROTOCOL-EXTENSION ::= {


...

}

Reporting-Object-RL-RestoreInd ::= CHOICE {


rL





RL-RL-RestoreInd,


rL-Set




RL-Set-RL-RestoreInd,


...

}
RL-RL-RestoreInd ::= ProtocolIE-Single-Container {{ RLIE-RL-RestoreInd }}

RLIE-RL-RestoreInd NBAP-PROTOCOL-IES ::= {


{ ID id-RLItem-RL-RestoreInd   CRITICALITY ignore
TYPE RLItem-RL-RestoreInd

PRESENCE mandatory }

}
RLItem-RL-RestoreInd ::= SEQUENCE {


rL-InformationList-RL-RestoreInd

RL-InformationList-RL-RestoreInd,


iE-Extensions






ProtocolExtensionContainer { { RLItem-RL-RestoreInd-ExtIEs } }

OPTIONAL,


...
 }
RLItem-RL-RestoreInd-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


...

}
RL-InformationList-RL-RestoreInd ::= SEQUENCE (SIZE (1..maxNrOfRLs)) OF ProtocolIE-Single-Container {{RL-InformationItemIE-RL-RestoreInd}}

RL-InformationItemIE-RL-RestoreInd NBAP-PROTOCOL-IES ::= {

 
{ ID
id-RL-InformationItem-RL-RestoreInd


CRITICALITY

ignore


TYPE
RL-InformationItem-RL-RestoreInd


PRESENCE
mandatory}

}

RL-InformationItem-RL-RestoreInd ::= SEQUENCE {

 
rL-ID








RL-ID,


iE-Extensions






ProtocolExtensionContainer { { RL-InformationItem-RL-RestoreInd-ExtIEs } }

OPTIONAL,


...
 }

RL-InformationItem-RL-RestoreInd-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


...

}

RL-Set-RL-RestoreInd ::= ProtocolIE-Single-Container {{ RL-SetIE-RL-RestoreInd }}

RL-SetIE-RL-RestoreInd NBAP-PROTOCOL-IES ::= {


{ ID id-RL-SetItem-RL-RestoreInd   CRITICALITY ignore
TYPE RL-SetItem-RL-RestoreInd

PRESENCE mandatory }

}
RL-SetItem-RL-RestoreInd ::= SEQUENCE {


rL-Set-InformationList-RL-RestoreInd
RL-Set-InformationList-RL-RestoreInd,


iE-Extensions






ProtocolExtensionContainer { { RL-SetItem-RL-RestoreInd-ExtIEs } }

OPTIONAL,


...
 }
RL-SetItem-RL-RestoreInd-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


...

}
RL-Set-InformationList-RL-RestoreInd ::= SEQUENCE (SIZE (1..maxNrOfRLSets)) OF ProtocolIE-Single-Container {{ RL-Set-InformationItemIE-RL-RestoreInd }}

RL-Set-InformationItemIE-RL-RestoreInd NBAP-PROTOCOL-IES ::= {

 
{ ID id-RL-Set-InformationItem-RL-RestoreInd
CRITICALITY ignore

TYPE RL-Set-InformationItem-RL-RestoreInd
PRESENCE mandatory
}

}

RL-Set-InformationItem-RL-RestoreInd ::= SEQUENCE {

 
rL-Set-ID



RL-Set-ID,

 
iE-Extensions


ProtocolExtensionContainer { { RL-Set-InformationItem-RL-RestoreInd-ExtIEs} } OPTIONAL,


...

}

RL-Set-InformationItem-RL-RestoreInd-ExtIEs NBAP-PROTOCOL-EXTENSION ::= {


...

}
9.3.6 NBAP Extension Definitions

--- PARTLY OMITTED ---

-- **************************************************************

--

-- Container for Protocol IEs

--

-- **************************************************************

ProtocolIE-Container {NBAP-PROTOCOL-IES : IEsSetParam} ::= 


SEQUENCE (SIZE (0..maxProtocolIEs)) OF


ProtocolIE-Field {{IEsSetParam}}

ProtocolIE-Single-Container {NBAP-PROTOCOL-IES : IEsSetParam} ::=


ProtocolIE-Field {{IEsSetParam}}

ProtocolIE-Field {NBAP-PROTOCOL-IES : IEsSetParam} ::= SEQUENCE {


id

NBAP-PROTOCOL-IES.&id

({IEsSetParam}),


criticality

NBAP-PROTOCOL-IES.&criticality
({IEsSetParam}{@id}),


value

NBAP-PROTOCOL-IES.&Value
 ({IEsSetParam}{@id})

}

6 Attachment B – Current Tabular Format the RADIO LINK RESTORATION INDICATION message in NABP

9.1.58  RADIO LINK RESTORE INDICATION

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M



–


Message Type
M



YES
ignore

Transaction ID
M



–


CRNC Communication Context ID
M



YES
ignore

CHOICE Reporting Object
M


Object for which the Restoration shall be reported.



>"RL”







>>Radio Link Information

1 to

 <MaxnoofRLs>


EACH
ignore

>>>RL ID
M



–


>“RL Set”







>>RL Set Information

1 to <MaxnoofRLSets>





>>>RL Set ID
M






Range bound
Explanation

MaxnoofRLs
Maximum number of RLs for one UE.

MaxnoofRLSets
Maximum number of RL Sets for one UE.


1(5)

2(5)

