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1 Introduction

At RAN WG3 #18 it was briefly discussed how to ensure forward compatibility of RNSAP and NBAP messages that currently have a common layout for FDD and TDD in the tabular format and consequently are having common ASN.1 definition. The discussion was initiated by a CR including an essential Release ’99 feature for TDD, i.e. handling of in- and out-of-synchronisation reporting on individual CCTrCHs, see ref. 1. The reason for the discussion was that the initial proposal (adding a new choice item to the RL FAILURE INDICATION and RL RESTORE INDICATION messages) was made in a backward incompatible way. This could be justified for TDD since the correction is regarded as essential for Release ´99. However, since the concerned messages are common with FDD the correction also became an essential correction for FDD. This was obviously not acceptable. The immediate issue was solved by modifying the proposal for the messages common to FDD and TDD such that the change is introduced in a backward compatible way and the CR would thus not be essential for FDD any more. However, in practice much of the problem still remain.

2 Problem

The CR being the source of the discussion of this issue at RAN WG3 #18 was, as mentioned above, changed to be backward compatible. However, the problem still exists. In this contribution the above-mentioned CR is used as an example on why the issue still remain.

The above-mentioned CR changed an ASN.1 choice in the RL FAILURE message in the following way (new ASN.1 parts in underline font):

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


rL





RL-RL-FailureInd,


rL-Set




RL-Set-RL-FailureInd,


...,


cCTrCH




CCTrCH-RL-FailureInd}

Assume that the CR mentioned above is approved and that later on there is a need to make a similar change for FDD. For the sake of discussion we assume that there is a need to be able to report in- and out-of-synchronisation conditions on individual DPCHs for FDD
. Then there would be a CR changing the ASN.1 in a backward compatible way according to the following:

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


rL





RL-RL-FailureInd,


rL-Set




RL-Set-RL-FailureInd,


...,


cCTrCH




CCTrCH-RL-FailureInd,


dPCH




DPCH-RL-FailureInd}

From the above ASN.1 it is clear that in order to include the new FDD choice in FDD systems also the TDD choice would have to be included.

Note!
The above FDD change could be either included as a CR on a version where the TDD CR has already been implemented or be a CR on the same version of the specification. In which way this happen is not important for this illustration. The end result would still be the same, i.e. an ASN.1 with two new choice alternatives after the ellipsis marker one for FDD and one for TDD.

3 Solution

The solution to the above-described problem is to change the meaning of the DDMode IE slightly. Currently the DDMode describes the “message layout”, or rather whether or not the layout of all messages of a procedure
 is common for both FDD and TDD or if at least one message has a layout which is specific to the different modes. The current meaning of the values of the DDMode is:

Common
The layout of all the messages of the procedure are common to FDD and TDD, i.e. are defined by ASN.1 types common to both FDD and TDD.

FDD
The layout of at least one message of the procedure is specific to FDD and TDD, i.e. is defined by an ASN.1 type specific to FDD.

TDD
The layout of at least one message of the procedure is specific to TDD and TDD, i.e. is defined by an ASN.1 type specific to TDD.

However, by changing the meaning of the DDMode values such that the DDMode would instead describe the mode of operation of the procedure there would be less dependency between the two modes even with common message layout. The new meaning of the values of the DDMode would then be:

Common
The initiated procedure is independent of the mode of operation and can consequently operate on objects from multiple modes of operation as well as dual mode nodes.

FDD
The initiated procedure currently operates in the FDD mode of operation.

TDD
The initiated procedure currently operates in the TDD mode of operation.

Note that the above definition of the FDD and TDD values is applicable also in cases where the procedure is defined for both FDD and TDD, i.e. is not only intended for situations where a procedure is defined for only one mode of operation.

To make this new meaning even more clear the value “common” could be renamed to “independent”.

Please note that the RNSAP message RADIO LINK RECONFIGURATION FAILURE, which has a message layout that is common to FDD and TDD, appears with the following DDMode values:

FDD
in the Synchronised RL Reconfiguration Preparation and Unsynchronised RL Reconfiguration procedures.

TDD
in the Synchronised RL Reconfiguration Preparation and Unsynchronised RL Reconfiguration procedures.

Common
used nowhere!!!

Despite having a common message layout it does not take the DDMode value “common” since it is included in procedures where at least one message currently does not have a common message layout for FDD and TDD. This shows that it is no problem having common message layout but still use the DDMode values “FDD” and “TDD”.

4 Discussion

The procedures where this problem exists, i.e. procedures that uses the DDMode value “common” are the following:

RNSAP:

· Radio Link Deletion 

· Dedicated Measurement Initiation 

· Downlink Signalling Transfer 

· Relocation Commit

· Paging 

· Synchronised Radio Link Reconfiguration Commit

· Synchronised Radio Link Reconfiguration Cancel

· Radio Link Failure 

· Radio Link Preemption 

· Radio Link Restoration 

· Dedicated Measurement Reporting

· Dedicated Measurement Termination 

· Dedicated Measurement Failure 

· Common Transport Channel Resources Release 

· Error Indication

· Private Message

NBAP:

· Cell Deletion

· Common Transport Channel Delete
· Audit

· Block Resource

· System Information Update

· Reset

· Common Measurement Initiation

· Radio Link Deletion

· Dedicated Measurement Initiation

· Resource Status Indication

· Audit Required

· Common Measurement Report

· Common Measurement Termination

· Common Measurement Failure

· Synchronised Radio Link Reconfiguration Commit

· Synchronised Radio Link Reconfiguration Cancellation

· Radio Link Failure

· Radio Link Preemption

· Radio Link Restoration

· Dedicated Measurement Report

· Dedicated Measurement Termination

· Dedicated Measurement Failure

· Unblock Resource

· Error Indication 

· Private Message

Out of the above procedures the following procedures are considered as independent of the mode of operation, i.e. not depending on the mode of operation of the node or the “sending/receiving object”:

RNSAP:

Class 1 procedures:

· Dedicated Measurement Initiation 

Class 2 procedures:

· Paging 

· Relocation Commit 

· Dedicated Measurement Reporting 

· Dedicated Measurement Termination 

· Dedicated Measurement Failure 

· Error Indication

· Private Message

NBAP:

Class 1 procedures:

· Audit

· Common Measurement Initiation 

· Dedicated Measurement Initiation 

Class 2 procedures:

· Reset

· Resource Status Indication

· Audit Required

· Common Measurement Reporting 

· Common Measurement Termination 

· Common Measurement Failure 

· Dedicated Measurement Reporting 

· Dedicated Measurement Termination 

· Dedicated Measurement Failure 

· Error Indication 

· Private Message

Procedures being independent of the mode of operation (currently having DDMode =”Common”):

The Error Indication procedure is part of the general error handling and is definitely not dependent of the mode of operation. Consider for instance the situation where a dual mode node reports a problem. Note that the mode of operation of the message triggering the Error Indication procedure is included in the criticality diagnostics.

The Reset procedure (NBAP only) is part of the general error handling and is definitely not dependent of the mode of operation. For instance, the node sending the RESET REQUEST message and/or the node receiving the RESET REQUEST message could be dual mode but the procedure as such does not distinguish on whether or not a certain context being reset controls FDD or TDD resources.

The Resource Status Indication and Audit procedures (NBAP only) may provide information on both FDD and TDD objects at the same time.

The Audit Required procedure (NBAP only) relates to a complete Node B. Since a Node B may be dual-mode the Audit Required procedure may (implicitly) relate to both FDD and TDD objects at the same time.

The Relocation Commit procedure (RNSAP only) may operate on dedicated resources as well as common resources. Both in the case of the UE utilising common transport channel resources and the case of utilising dedicated transport channel resources it is clear that the procedure is operating on one mode at a time (the context in the target RNC is either for FDD or TDD resources). However, if the procedure is used to support a hard handover via the Iu interface (Relocation) there is nothing preventing the target system from changing the mode of operation (the UE context in the target RNC will be of another mode of operation that the context SRNC). It is consequently proposed that the procedure be defined as independent of the mode of operation.

The Paging procedure (RNSAP only) may operate on multiple cells, i.e. when paging all cells controlled by one RNC in one URA. It is this clear that this procedure is independent of the mode of operation.

The current “measurement procedures” (both common and dedicated) are defined as being common for FDD and TDD despite having FDD and TDD specific parts. When initiating measurements it is one measurement at a time being initiated. Each measurement type will be initiated for either an FDD or a TDD object. However, when using the option to activate a measurement for all current and future Node B Communication Contexts (within a Communication Control Port) this may relate to both FDD and TDD. Further more, there are already now several measurements that are defined both for FDD and TDD. It is consequently proposed to keep the “measurement procedures” independent of the mode of operation.

Note!
There are separate specifications for the definitions (25.215 and 25.225) and the accuracy (25.123 and 25.133) of the measurements. This would imply that the measurements could to some extent mode dependent, e.g. by value ranges or accuracy requirement.

Procedures being dependent of the mode of operation (currently having DDMode =”Common”):

The System Information Update procedure (NBAP only) currently relates to individual cells only. A cell is obviously specific to the mode of operation, i.e. either FDD or TDD. On the other hand, the current procedure is common to FDD and TDD. This procedure could consequently be defined as independent on the mode of operation. However, there is no guarantee that broadcast function will remain mode independent in RRC. In order to be less dependent on RRC evolution it is more safe to define the procedure as dependent on the mode of operation.

For all NBAP Dedicated procedures, all RNSAP DCH procedures, and all RNSAP Common Transport Channel procedures it is clear that these relate to the resources of one UE. Since the resources utilised for a UE is either FDD or TDD these procedures should consequently be relating to one mode at a time and should have the DDMode indicating the mode of operation.  Note that the “measurement procedures” (see above) are the only exception to this.

The Block Resource and Unblock Resource procedures (NBAP only) currently relate to individual cells only. A cell is obviously specific to the mode of operation, i.e. either FDD or TDD. Further more, the evolution of these procedures is likely to be towards blocking parts of a cell, i.e. objects within a cell. It is thus evident that the procedures should be dependent of the mode of operation. Further more, this is in-line with the current definition of the Cell Setup and Cell Reconfiguration procedures, which are defined as FDD and TDD specific (and operating on the same “object level”).

The Cell Delete procedure (NBAP only) currently relates to individual cells only. A cell is obviously specific to the mode of operation, i.e. either FDD or TDD. It is consequently clear that the procedure should be dependent of the mode of operation. Further more, this is in-line with the current definition of the Cell Setup and Cell Reconfiguration procedures, which are defined as FDD and TDD specific. 

The Common Transport Channel Delete procedure (NBAP only) currently relates to the channels of individual cells only. A cell is obviously specific to the mode of operation, i.e. either FDD or TDD. It is consequently clear that the procedure should be dependent of the mode of operation. Further more, this is in-line with the current definition of the Common Transport Channel Setup and Common Transport Channel Reconfiguration procedures, which already are as FDD and TDD specific. 

Procedures where the DDMode should be changed to indicate the mode of operation (RNSAP):

Class 1 procedures:

· Radio Link Deletion 

Class 2 procedures:

· Downlink Signalling Transfer 

· Synchronised Radio Link Reconfiguration Commit

· Synchronised Radio Link Reconfiguration Cancel

· Radio Link Failure 

· Radio Link Preemption 

· Radio Link Restoration 

· Common Transport Channel Resources Release 

Procedures where the DDMode should be changed to indicate the mode of operation (NBAP):

Class 1 procedures:

· Common Transport Channel Delete
· Block Resource 

· System Information Update 

· Cell Deletion

· Radio Link Deletion

Class 2 procedures:

· Unblock Resource 

· Synchronised Radio Link Reconfiguration Commit

· Synchronised Radio Link Reconfiguration Cancellation

· Radio Link Failure

· Radio Link Preemption

· Radio Link Restoration
5 Conclusions

Changing the DDMode according to above it is possible to:

1. avoid that essential corrections for one mode becomes essential also to the other just because all the messages of the related procedure are having common layout and consequently the procedure is using the DDMode value “common”.

2. have common message layout for FDD and TDD and yet have the possibility to change the message into FDD and TDD specific in a backward compatible way if needed in the future, e.g. to avoid that a CR for one mode becomes essential to the other mode of operation.

6 Proposals

It is proposed to:

1. change the DDMode from “common” to “FDD” and “TDD” respectively for the following RNSAP procedures:
( Radio Link Deletion 
( Downlink Signalling Transfer 
( Synchronised Radio Link Reconfiguration Commit
( Synchronised Radio Link Reconfiguration Cancel
( Radio Link Failure 
( Radio Link Preemption 
( Radio Link Restoration 
( Common Transport Channel Resources Release
2. change the DDMode from “common” to “FDD” and “TDD” respectively for the following NBAP procedures:
( Common Transport Channel Delete
( Block Resource 
( System Information Update 
( Cell Deletion
( Radio Link Deletion
( Unblock Resource 
( Synchronised Radio Link Reconfiguration Commit
( Synchronised Radio Link Reconfiguration Cancellation
( Radio Link Failure
( Radio Link Preemption
( Radio Link Restoration
3. change the name DDMode “common” to “independent” in both RNSAP and NBAP.

In annex A there is an example of how the changes in proposals 1 and 2 would be implemented.
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8 Appendix A – Example on how the change of DDMode

Below the Radio Link Failure procedure is used to illustrate how the DDMode is changed from “common” “FDD” and “TDD” respectively, maintaining the message layout as common. The following change would be done in the Procedures Definitions module (chapter 9.3.2):

radioLinkFailureFDD RNSAP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE
RadioLinkFailureIndication


PROCEDURE ID

{ procedureCode id-radioLinkFailure, ddMode common FDD }


CRITICALITY

ignore

}

radioLinkFailureTDD RNSAP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE
RadioLinkFailureIndication


PROCEDURE ID

{ procedureCode id-radioLinkFailure, ddMode TDD }


CRITICALITY

ignore

}
Note!
Underline font indicates additions and strikethrough font indicates deletions.

If also the messages shall be mode specific the change would be the following. Note the difference as compared to above for the “INITIATING MESSAGE” (chapter 9.3.3).

radioLinkFailureFDD RNSAP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE
RadioLinkFailureIndicationFDD

PROCEDURE ID

{ procedureCode id-radioLinkFailure, ddMode common FDD }


CRITICALITY

ignore

}

radioLinkFailureTDD RNSAP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE
RadioLinkFailureIndicationTDD


PROCEDURE ID

{ procedureCode id-radioLinkFailure, ddMode TDD }


CRITICALITY

ignore

}
(
(
(
-- **************************************************************

--

-- RADIO LINK FAILURE INDICATION FDD
--

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

RadioLinkFailureIndicationFDD ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{RadioLinkFailureIndication-IEs}},


protocolExtensions              ProtocolExtensionContainer {{RadioLinkFailureIndication-Extensions}}                   OPTIONAL,


...

}

(
(
(
-- **************************************************************

--

-- RADIO LINK FAILURE INDICATION TDD

--

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

RadioLinkFailureIndicationTDD ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{RadioLinkFailureIndication-IEs}},


protocolExtensions              ProtocolExtensionContainer {{RadioLinkFailureIndication-Extensions}}                   OPTIONAL,


...

}

(
(
(
Note!
Underline font indicates additions and strikethrough font indicates deletions.

� Note that this is not needed and is not proposed either. This is only used as an example with “known” objects/concepts for the sake of illustrating the problem.


� One message for Class 2 EPs and two or three messages for Class 1 EPs.
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