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Discussion and decision
1 Introduction
In case of inter-eNB handover, the radio configuration that is used in the target eNB is signalled from the target to the source eNB in a transparent container. Additionally, the current agreement is that the HO Command message from the source eNB includes the transparent container.

These indicate that the source eNB does not have to understand the detailed contents of the container. This mechanism allows the combination of the source and the target eNBs which may support different protocol version or may have different policy for radio configurations (e.g. due to from different vendor).

While the basic concept has been agreed, details have not been discussed in RAN2. In this document we discuss issues mostly on the stage-3 area with regard to the transparent container mechanism.
2 Discussions
2.1 ASN.1
In the RRC stage-3 activity for LTE, it was agreed as a working assumption that the equivalent of RRC message in WCDMA system will be defined with the multiple instance of a top level IE, for which an elementary procedure is specified. One example for this is shown below.
RRCConnectionChangeCommand ::= SEQUENCE {



integrityCheckInfo



IntegrityCheckInfo

OPTIONAL,


rrc-TransactionIdentifier

RRC-TransactionIdentifier,


radioResourceConfiguration

radioResourceConfiguration
OPTIONAL,



securityConfiguration


SecurityConfiguration

OPTIONAL,


measurementConfiguration

MeasurementConfiguration
OPTIONAL,


eNBRelocationInformation

eNBRelocationInformation
OPTIONAL,
}
This seems to work with the inter-eNB handover mechanism in which only the relevant IEs are provided by the target eNB to the source eNB. In case of an inter-eNB handover, the source eNB can just put the transparent container in the RRC CONNECTION CHANGE COMMAND message.
To do this, the eNB can include a top level IE in the transparent container. So for the top level IEs that may use the transparent container, a CHOICE between the local configuration by the source eNB and the transparent container can be specified. It is enough to put only the transparent container for the IE that is only provided by the transparent container.
RRCConnectionChangeCommand ::= SEQUENCE {



integrityCheckInfo



IntegrityCheckInfo

OPTIONAL,


rrc-TransactionIdentifier

RRC-TransactionIdentifier,


radioResourceConfiguration

radioResourceConfiguration
OPTIONAL,


securityConfiguration


CHOICE
{




localConfiguration

SecurityConfiguration,




transparentContainer
BIT STRING



}
OPTIONAL,



measurementConfiguration

MeasurementConfiguration
OPTIONAL,


eNBRelocationInformation

BIT STRING




OPTIONAL,
}
To facilitate this it is important that future extension of ASN.1 is done within the top level IE. Then the UE behaviour is simply to decode the transparent container to find out which release of the protocol the container includes.
Proposal 1:  To have only the top level IEs (but not whole message) transferred on X2 interface.

Proposal 2:  To introduce the CHOICE in ASN.1 for the separation of the top level IEs between the local configuration and the transparent container.

Proposal 3:  To have future extensions within the top level IEs.

2.2 Complete or Delta configuration in transparent container
It can be considered that as in WCDMA, a RRC message can signal a “delta” configuration from the currently used configuration by the UE. It is important that this option also for the handover message since in general it is preferable to have a slim handover message in order to reduce the delay and to increase the reliability.
This can be achieved by conveying the current configuration from the source eNB to the target eNB. The target eNB can choose to use the information to construct the IE included in the transparent container. This can be done simply with the HO REQUEST / HO REQUEST ACKNOWLEDGE interaction at the handover preparation phase.
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Proposal 4:  To allow a delta configuration in the transparent container over X2 and Uu interface
Proposal 5:  To have the current UE configuration transferred in the HO REQUEST message
2.3 Delivery of non-critical configuration
It has been discussed in the stage-3 specification activity that it would be beneficial if the handover message can include the measurement configuration that the UE needs to use in the target eNB. This makes perfect sense from purely signalling point of view. However again it is important to try to reduce the actual size of the handover message for the reliable delivery.

In this sense, the source eNB should be allowed to choose not to transmit those non-critical configurations in the handover message. The target eNB does not have knowledge on whether the situation in the source eNB allows the delivery of those miscellaneous configurations together with the critical information for handover. There seems two main ways to solve this issue.
A) The source eNB indicates in the HANDOVER REQUEST message whether the non-critical configuration can be transmitted. The target eNB forwards the non-critical configuration to the source eNB only if it is allowed.
B) The target eNB is free to include the non-critical configuration to the source eNB. The source eNB decides whether to actually transmit it. If the non-critical configuration is not transmitted to the UE;

B-1)
the source eNB informs the target eNB of undelivered non-critical configuration
B-2)
the UE informs the target eNB of what have been delivered, with the HO COMPLETE message 

The option A) does not require a message over X2 in addition to HO REQUEST / HO REQUEST ACKNOWLEDGE messages. However it does not address the case where the non-critical configuration cannot be reliably delivered to the UE due to a sudden radio condition change by the time HO Command is transmitted. The only choice the source eNB has with the first option is to try to transmit the whole thing and see if it succeeds.
Proposal 6:  To introduce a scheme that allows the source eNB to choose whether to transmit the non-critical configuration in the handover message
3 Conclusion

We have discussed several issues with regard to the transparent container approach for the inter-eNB handover. We also proposed the following to address the issues.
Proposal 1:  To have only the top level IEs (but not whole message) transferred on X2 interface.

Proposal 2:  To introduce the CHOICE in ASN.1 for the separation of the top level IEs between the local configuration and the transparent container.

Proposal 3:  To have future extensions within the top level IEs.
Proposal 4:  To allow a delta configuration in the transparent container over X2 and Uu interface

Proposal 5:  To have the current UE configuration transferred in the HO REQUEST message
Proposal 6:  To introduce a scheme that allows the source eNB to choose whether to transmit the non-critical configuration in the handover message
RAN2 is kindly asked to discuss the issues and to decide whether to agree on the proposals.
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