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1
Introduction

For quite some time, RAN WG2 has discussed what transfer syntax to select for RRC messages. This contribution examines the criteria for selection of RRC message transfer syntax. The investigation shows that the RRC messages can be divided into different categories, depending on how ‘critical’ it is that a message get a compact encoding. It is shown that only in few messages this is of concern. 

We propose to use PER (BASIC-PER UNALIGNED) as message transfer syntax. For both standard and compact extension coding ASN.1/PER is used. 

The use of TTCN non-compliant ASN.1 features is also discussed.

2
Discussion

2.1
Selection of RRC message transfer syntax

Decision to use ASN.1 is taken with PER as working and possible target message transfer syntax. At the same time much work is focused on 1) improved compactness for size critical messages and 2) development of an alternative transfer syntax replacing standardised transfer syntax. 

According to [2], the selection criteria 

1. compactness, and 
2. extensibility 

should be considered when selecting the transfer syntax specification method for RRC messages.  

In addition to this, there are also other important aspects, such as 

3. the selected transfer syntax specification is an existing standard, supported and maintained by a standardisation body, which

4. guarantees availability of commercial tools.

3 and 4 are not further discussed in this document, but the importance of these aspects should not be neglected [9].

Further, according to [2], 

1. PER (BASIC-PER UNALIGNED, Packed Encoding Rules, [3]), or 

2. An alternative transfer syntax developed within RAN WG2 (hereafter denoted ‘10.2ER’) 

are the choices identified in RAN WG2. 

In [1], it was shown that PER and transfer syntax based on CSN.1 produce similar data encoding (compactness). Therefore, it is unlikely that 10.2ER will enhance this further.

When it comes to extensibility, it can be assumed that the general extension mechanism of PER gives at least as good support for future extensions as 10.2ER will do. 

For the case when new information elements are only added at the end of an existing message, it has been claimed that 10.2ER will introduce less overhead when extensions are used, as compared with PER. When using the standard extension mechanism in ASN.1/PER, approximately 2 octets are added. However, the technique presented in Annex 1, will produce as compact extensions as 10.2ER. 

In Annex 2, a categorisation of the RRC messages is presented together with proposed encoding technique. This shows that a need for the development of alternative transfer syntax is not obvious.

2.2
Use of TTCN non-compliant ASN.1 features for RRC ASN.1 specification

At TSG RAN WG2 meeting #8, LS answer [6] from R2 to R3, R2 recommends usage of ASN.1 1994 (X.680 series) in order to comply with current version 2 of the TTCN standard. The ASN.1 features in X.681, X.682 and X.683 are not valid in TTCN version 2.

In [8], rules are defined for transformation of ASN.1 definitions using X.681, X.682 and X.683 to equivalent X.680 constructs. As an example, user-defined constraints (CONSTRAINED BY) shall according to [8] be removed or converted to ASN.1comment. In TTCN, this means that corresponding programming constructs must be added manually. 

If the number of occurrences of TTCN non-compliant ASN.1 features is low, and well documented, this is not expected to be any problem.

It should also be noted that the ‘automatic tagging’ feature of ASN.1 is not used in [4].

The main differences between ASN.1 1994 and 1997 are:

1. Introduction of UTF8String

2. Introduction of version brackets for type extensibility

3. Correction of a defect in encoding EMBEDDED PDV and CHARACTER STRING

4. Minor corrections and clarifications to the ASN.1

This shows that using ASN.1 1997 is more appropriate. 

TTCN version 3 will be available before the 3GPP release 2000, fully harmonised with ASN.1 1997. 
3
Conclusion

From the discussion above, the following is proposed:

1. BASIC-PER UNALIGNED is chosen as the RRC message transfer syntax 

2. In cases where compact coding at addition of information elements is important, the technique described in Annex 1 shall be used.

3. The RRC ASN.1 specification may use TTCN non-compliant ASN.1 features.
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Annex 1

This is an example how to achieve compact extensions using standard ASN.1/PER in size critical messages when the standard ASN.1/PER extension mechanism is not used.

RRC version 1.0 using standard ASN.1/PER extension mechanism

RRC Connection Request

RRCConnectionRequest ::= SEQUENCE {


-- User equipment IEs



initialUE-Identity

InitialUE-Identity,



establishmentCause

EstablishmentCause,



initialUE-Capability

InitialUE-Capability
OPTIONAL,


-- Measurement IEs



measurementList


MeasurementList,

-- Message Extensions

... 

}

RRC version 1.0 with compact extension coding using standard ASN.1/PER

RRC Connection Request ( the prepared extension is here given underlined for readability )
RRCConnectionRequest ::= SEQUENCE {


-- User equipment IEs



initialUE-Identity

InitialUE-Identity,



establishmentCause

EstablishmentCause,



initialUE-Capability

InitialUE-Capability
OPTIONAL,


-- Measurement IEs



measurementList


MeasurementList,

-- Message Extensions

      -- Extension preparation         

            extensionVersion2 SEQUENCE {} OPTIONAL

}

RRC version 2.0

RRC Connection Request ( the compact extension part is here given underlined for readability )
RRCConnectionRequest ::= SEQUENCE {


-- User equipment IEs



initialUE-Identity

InitialUE-Identity,



establishmentCause

EstablishmentCause,



initialUE-Capability

InitialUE-Capability
OPTIONAL,


-- Measurement IEs



measurementList


MeasurementList,

-- Message Extensions


extensionVersion2 SEQUENCE {


-- User equipment IEs



extCapability


ExtCapability

OPTIONAL

-- Extension preparation         

            extensionVersion3 SEQUENCE {} OPTIONAL 

      } OPTIONAL 

} 

The current commercial TTCN tools and ASN.1/PER code generators handles this today.

Annex 2

In order to judge the impact this might have on RRC message encoding, the RRC messages are examined as follows:

A. UL and DL messages sent on DCCH using Acknowledged or Unacknowledged Mode of RLC

ACTIVE SET UPDATE (FDD only)
ACTIVE SET UPDATE COMPLETE (FDD only)
ACTIVE SET UPDATE FAILURE (FDD only)
CELL UPDATE CONFIRM (FDD only)
HANDOVER COMMAND
HANDOVER COMPLETE
HANDOVER FAILURE
INTER-SYSTEM HANDOVER COMMAND
INTER-SYSTEM HANDOVER FAILURE
URA UPDATE CONFIRM
RNTI REALLOCATION
RNTI REALLOCATION COMPLETE
MEASUREMENT CONTROL
MEASUREMENT CONTROL FAILURE
MEASUREMENT REPORT
PAGING TYPE 2
RRC CONNECTION RE-ESTABLISHMENT
RRC CONNECTION RE-ESTABLISHMENT COMPLETE
RRC CONNECTION RELEASE
RRC CONNECTION RELEASE COMPLETE
RRC CONNECTION SETUP
RRC CONNECTION SETUP COMPLETE
RRC CONNECTION REJECT
PHYSICAL CHANNEL RECONFIGURATION
PHYSICAL CHANNEL RECONFIGURATION COMPLETE
PHYSICAL CHANNEL RECONFIGURATION FAILURE
RADIO  BEARER RECONFIGURATION
RADIO  BEARER RECONFIGURATION COMPLETE
RADIO BEARER RECONFIGURATION FAILURE
RADIO  BEARER RELEASE
RADIO  BEARER RELEASE COMPLETE
RADIO BEARER RELEASE FAILURE
RADIO  BEARER SETUP
RADIO  BEARER SETUP COMPLETE
RADIO BEARER SETUP FAILURE
TRANSPORT CHANNEL RECONFIGURATION
TRANSPORT CHANNEL RECONFIGURATION COMPLETE
TRANSPORT CHANNEL RECONFIGURATION FAILURE
TRANSPORT FORMAT COMBINATION CONTROL
DOWNLINK OUTER LOOP CONTROL
UE CAPABILITY INFORMATION
UE CAPABILITY INFORMATION CONFIRM
UE CAPABILITY ENQUIRY
DIRECT TRANSFER
SECURITY MODE CONTROL COMMAND
SECURITY MODE CONTROL COMPLETE

Generally, DL messages sent on DCCH are long and relatively complicated. UL messages sent on DCCH are, with a few exceptions (MEASUREMENT REPORT, UE CAPABILITY INFORMATION, and DIRECT TRANSFER) very short and simple messages.
These messages shall be encoded using ASN.1/PER. There is a risk that an extension leads to that the RRC message will be segmented over one additional L2 transport block. In such case it is possible to adjust the L2 transport block size when using extensions on DCCH, since the radio interface in UTRA is more flexible than e.g. in GSM.

If the extension overhead of PER cannot be accepted, these messages shall be encoded using the technique described in Annex 1.
B. UL messages sent on CCCH mapped on RACH, Transparent Mode of RLC

CELL UPDATE
URA UPDATE
RRC CONNECTION RE-ESTABLISHMENT REQUEST
RRC CONNECTION REQUEST

These messages are short and relatively simple. Since they are sent using TM RLC, they need to fit into one L2 transport block on RACH. Overhead at introduction of future extensions should be minimised. These messages are encoded using the technique described in Annex 1.
C. DL messages on PCCH, Transparent Mode of RLC

PAGING TYPE 1

This is the only message sent on PCCH. Since it is sent using TM RLC, it need to fit into one L2 transport block. Overhead at introduction of future extensions should be minimised. This message is encoded using the technique described in Annex 1.
D. RRC messages sent in other RATs

HANDOVER COMMAND TO UMTS

This RRC message is to be sent in the radio interface of another Radio Access Technology (e.g. GSM), to order the UE to handover to UMTS. The message has to fit into the available ‘container’ of that Radio Access Technology. Overhead at introduction of future extensions should be minimised. This message is encoded using the technique described in Annex 1.
E. RRC message sent on BCCH

SYSTEM INFORMATION

When BCCH is mapped on BCH, this message is continuously transmitted to UEs in a cell, and compactness is important. Overhead at introduction of future extensions should therefore be minimised. This message is preferably encoded using the technique described in Annex 1.
F. RRC messages not categorised

PHYSICAL SHARED CHANNEL ALLOCATION (TDD only, RLC mode is TM/AM)
PUSCH CAPACITY REQUEST (TDD only, RLC mode is tbd)

