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1 Introduction

This paper investigates the following protocol extension issues: ASN.1 standards, extension of RRC message class, critical extension of RRC messages and non critical extension using extension marker. In general the paper supports the proposals in [1], with one exception: it is felt that more time is needed before concluding whether to abandon the non-critical extension mechanism as used in UTRA and to use several/ many extension markers instead. 
2 Discussion
2.1 Introduction
Apart from the Ad Hoc meeting in December 2007, the issue of protocol extension has not been discussed in RAN2. The extension mechanism only needs to be concluded when freezing the ASN.1. Nevertheless, since some issues will most likely require some time to conclude, early discussions may be desirable. This paper basically  reviews the proposals included in [1]:

· ASN.1 standards

· Extension of RRC message class

· Critical extension of RRC messages
· Non critical extension using extension marker
2.2 ASN.1 standards
Proposal 1:
Use the 07/2002 version of the ITU-T recommendations X.680, X.681 and X.691. Use Packed Encoding Rules (PER) UNALIGNED (both: as in UTRA)

>We agree with this proposal.
2.3 Extension of RRC message class

Proposal 2:
Use a limited number of spares (as available for free) and support further extensions via an ‘outer choice’ as illustrated below.

XX-MessageType ::= CHOICE {


c1





CHOICE {



msg1




Message1,



msg2




Message2,



msg3




Message3,



spare1




NULL


},

-- Another CHOICE may be introduced here if needed for future message class extension (table 2)


criticalExtension

SEQUENCE {}
}

Using an additional bit for a choice rather than for defining additional spares results in somewhat more flexibility i.e. when running out of spares we can decide how many additional values to introduce. If we introduce the same number again, there is no real difference
SIB type: currently 8 spares are defined
>We agree with this proposal

2.4 Critical extension of RRC message

Proposal 3:
Use a limited number of spares (decide on case by case bais, use 7 as default) and support further extensions via an ‘outer choice’ as illustrated below.

For DL messages including a significant amount of information e.g. the Radio resource configuration, it seems likely that there will be a critical extension in every release. In this case, it makes sense to immediately reserve a higher number of spares as compared to the Message class case. 

>We agree with this proposal

Proposal 4:
Use critical extensions for messages toward a single recipient

One aim would be allow the sender to take into account the release supported by the recipient i.e. to ensure the message can be handled by the reciver. This would imply that criticl extensions are not used for messages using common channels (BCCH, CCCH, MCCH, PCCH). For uplink, support of critical extensions requires the network to indicate the version of the ASN.1 transfer syntax that it supports. Since support of the transfer syntax of a release does not imply any functionality support (networks anyhow have freedom to implementat whatever version of whatever release), this seems acceptable.

>We agree with this proposal

The following table summarises the current status per message i.e. for all messages critical extensions are possible
	No
	Direction_LogicalChannel
	Message
	CE-spares
	Comment

	
	BCCH-BCH
	SystemInformationMaster
	-
	No details specified yet
CE not appropriate

	
	BCCH-DL-SCH
	SystemInformation
	0
	CE not appropriate

	
	BCCH-DL-SCH
	SystemInformation1
	-
	No details specified yet
CE not appropriate

	
	MCCH
	None
	-
	No details specified yet

CE not appropriate

	
	DL-CCCH
	RRCConnectionReestablishment
	7
	After CR move,  this is a DCCH message

	
	DL-CCCH
	RRCConnectionReestablishmentReject
	0
	After CR move, this is a DCCH message

	
	DL-CCCH
	RRCConnectionReject
	0
	After CR move, this is a DCCH message

	
	DL-CCCH
	RRCConnectionSetup
	0
	After CR move, this is a DCCH message

7 spares should included

	
	DL-DCCH
	DLInformationTransfer
	0
	

	
	DL-DCCH
	HandoverFromEUTRAPreparationRequest
	0
	

	
	DL-DCCH
	MobilityFromEUTRACommand
	7
	

	
	DL-DCCH
	RRCConnectionReconfiguration
	7
	

	
	DL-DCCH
	RRCConnectionRelease
	0
	

	
	DL-DCCH
	SecurityModeCommand
	7
	

	
	DL-DCCH
	UECapabilityEnquiry
	0
	

	
	PCCH
	Paging
	0
	CE not appropriate

	
	UL-CCCH
	RRCConnectionReestablishmentRequest
	0
	

	
	UL-CCCH
	RRCConnectionRequest
	0
	

	
	UL-DCCH
	MeasurementReport 
	7
	

	
	UL-DCCH
	RRCConnectionReconfigurationFailure,
	0
	

	
	UL-DCCH
	RRCConnectionReestablishmentComplete
	0
	

	
	UL-DCCH
	RRCConnectionSetupComplete
	0
	

	
	UL-DCCH
	RRCStatus
	0
	

	
	UL-DCCH
	SecurityModeComplete
	0
	

	
	UL-DCCH
	SecurityModeFailure
	0
	

	
	UL-DCCH
	UECapabilityInformation
	7
	

	
	UL-DCCH
	ULInformationTransfer
	0
	


>We suggest that 7 spares are defined for the RRCConnectionSetup (considering that we have not (yet) agreed to use defaults for the entire configuration. Also, we suggest to remove the critical estension possiblility for the following messages: System Information messages, Paging message.
2.5 Encapsulation (bit or octet strings ‘containing’)

Proposal 5:
When using a container, the critical extensions (i.e. which release is used) of the contents is independent of the critical extension of the message in which it is included. For these containers, critical extensions may be used if the container is toward a single recipient. Octet strings are used in case the typical length exceeds 15 oct.
>We agree with this proposal
2.6 Extension marker

The extension marker was proposed to be used as the (only) mechanism for non critical extensions and proposed to be use for a number of different cases: extension of a sequence, of a choice, of a enumerated or of an integer.

2.6.1 Additional overhead
Enumerated

As mentioned in [1], the overhead associated with the extension of the ENUMERATED type is relatively small. E.g in the example below val1 requires 3b while val2 requires 8b.

SomeEnum ::= ENUMERATED {one,two,four,...,eight, sixteen, thirtytwo}

Val1 SomeEnum ::= two

Val2 SomeEnum ::= sixteen
Integer
As mentioned in [1], the overhead associated with the extension of the INTEGER type is relatively costly. E.g. in the example below val3 requires 5b while while val4 requires 17b.
SomeInteger ::= INTEGER (0..8,...,9)

Val3 SomeInteger ::= 3

Val4 SomeInteger ::= 9

Choice
As mentioned in [1], the overhead associated with the extension of the CHOICE type is not neglegible as there is also a need for a length field covering the information included when the extended choice value is applied. E.g. in the example below val5 requires 5b while val6 requires 19b.
SomeChoice ::= CHOICE {

    val1

INTEGER (0..7),

    val2

NULL,

    ...,

    val3

ENUMERATED {a,b,c,d,e},

    ...

}   

val5 SomeChoice ::= 

    val1 : 1

val6 SomeChoice ::= 

    val3 : c
Sequence
As mentioned in [1], the overhead associated with the extension of the SEQUENCE type is not neglegible as there is also a need for a length field covering the information included when the extended choice value is applied. E.g. in the example below val7 requires 20b while val8 requires 44b.
SomeSequence ::= SEQUENCE {

    field1

INTEGER
OPTIONAL,

    field2

ENUMERATED {a,b,c,d},

    ...,

    field3

INTEGER (0..8)
OPTIONAL,

    ...

}

val7 SomeSequence ::= {

    field1 8,

    field2 b

}

val8 SomeSequence ::= {

    field1 8,

    field2 b,

    field3 0

}
2.6.2 Coordination between releases
Use of the extension marker does not alleviate the need to have some coordination between releases. In case there are multiple frozen releases e.g. r1 and r2, there could be the need for a late extension for r1 that occurs after extensions for r2 have been introduced. This may require inclusion of reserved values (covering the r2- extensions) in r1. E.g. the type SomeEnum was extended with values ‘eight’ and ‘sixteen’ in –r2, when the need for an additional value of ‘three’ appears – relevant also for r1 which is assumed to result in the following definitions.
SomeEnum-r2 ::= ENUMERATED {one,two,four,...,eight, sixteen, three}

SomeEnum-r1 ::= ENUMERATED {one,two,four,...,reserved1, reserved2, three}

The problem indicated in the above can be overcome, where possible, by introducing extension markers per release in which extensions are introduced. However, this results in additional overhead.

[image: image1]
2.6.3 Review of proposals

Proposal 6:
The non-critical extension mechanism as used in UTRA is abandoned. The extension marker is used to support late (non-critical) extensions within a release as well as for release independent features

The proposal basically means that we will not have a single container for all extensions, but several/ many separate ones. The readability increases but this comes at the cost of additional overhead. It seems difficult to judge in general – it would be nice if we could analyse a UTRA RRC example.
>We are in doubts about this proposal and feel that some further analysis is desirable
Proposal 7:
Within a release, extensions should only be supported in a single manner i.e. either by means of a non-critical extension or by means of a critical extension

>We agree with this proposal

Proposal 8:
To reduce the overhead, extensions to a sequence are grouped i.e. there will be a length field per group 

Note that as long as extensions are in order of release, it is possible to use a single length field i.e. within this ‘container’ the UE reads until it comprehends. Note that we have agreed a similar principle for the VLECs in UTRA
>We do not have strong concerns, depending on for which sequences this will be applied (which is the main remaining question)

3 Conclusion & recommendation
This paper suggests RAN2 agrees the following proposals, as originally proposed in [1]:

Proposal 1:
Use the 07/2002 version of the ITU-T recommendations X.680, X.681 and X.691. Use Packed Encoding Rules (PER) UNALIGNED (both: as in UTRA)

Proposal 2:
Use a limited number of spares (as available for free) and support further extensions via an ‘outer choice’ as illustrated below.

Proposal 3:
Use a limited number of spares (decide on case by case bais, use 7 as default) and support further extensions via an ‘outer choice’ as illustrated below.

Proposal 4:
Use critical extensions for messages toward a single recipient

Proposal 4b:
We suggest that 7 spares are defined for the RRCConnectionSetup (considering that we have not (yet) agreed to use defaults for the entire configuration. Also, we suggest removing the critical estension possiblility for the following messages: System Information messages, Paging message.
Proposal 5:
When using a container, the critical extensions (i.e. which release is used) of the contents is independent of the critical extension of the message in which it is included. For these containers, critical extensions may be used if the container is toward a single recipient. Octet strings are used in case the typical length exceeds 15 oct.

Proposal 7:
Within a release, extensions should only be supported in a single manner i.e. either by means of a non-critical extension or by means of a critical extension

Proposal 8:
To reduce the overhead, extensions to a sequence are grouped i.e. there will be a length field per group 

We feel that more analysis is needed before concluding whether to abandon the non-critical extension mechanism as used in UTRA and to use several/ many extension markers instead. The analysis, preferably of an appropriate UTRA RRC example, would have to consider the trade off between readability and additional overhead.
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One possible way out would be to only have one ASN.1 i.e. basically corresponding with the latest release. The extensions would be introduced in the order in which the need appears:


If r1 is frozen while r2 still under development: all r1 extensions are placed prior to the r2 exensions


If both r1 and r2 are frozen: the extensions are placed in the order in which the need occurs e.g. an example as given above is possible (although somewhat unlikely)


A UE of any release would support the latest release of this transfer syntax, whithout actually supporting the extensions. I.e. for the example, an r1 UE would only support value one..four; for any other value would the behaviour upon reception of an uncomprehended value applies.
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