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1 Introduction

Within the scope of low-cost Machine Type Communication (MTC) work item, it is agreed to introduce a new UE category termed as category 0. One challenging aspect of this new category is that it is less capable than all legacy categories, e.g. with respect to transport block size, bandwidth and the number of resource blocks that can be received simultaneously. The purpose of this contribution is to discuss how this aspect affects handover.
2 Discussion
Handover in EUTRA requires handover preparation information message from the source eNB to the target eNB[1]. Upon the handover preparation the target eNB is informed about UE’s current configuration. Since eNBs may generally support different versions of the RRC protocol, the source indicates the RRC protocol release applicable for the current UE configuration. If the target does not support the indicated version, it typically assumes that a full configuration is needed. In that case, the full configuration indicator is present in the RRC configuration which is further contained in the handover command. If the protocol release indication field is absent, the target normally assumes that the current UE configuration is based on the Rel-8 version of RRC protocol.
Handover preparation for a category 0 UE indicates Rel-12 version of the RRC protocol. If the target does not comprehend Rel-12 version, it most likely tries to perform a full configuration. A problem arises, since a successful handover (of a category 0 UE) presumes that the target respects the category 0 limitations but the indication of category 0 is included in Rel-12 version of RRC protocol which is not supported by the target. In that case, the target assumes a category from earlier releases e.g. Rel-8 category 1, which it assumes is the weakest category and supported by all UEs. Consequently, the handover fails. Finally, the UE transitions to Idle mode where it realizes that the target cell does not support category 0. All these failures generate plenty of unnecessary signaling which is essentially wasting of resources for both the UE and RAN.
One possible solution is to fail the handover preparation and thereby avoid unsuccessful handover attempt. This should be possible by critically extending the handover preparation message syntax in such a way that the handover preparation message cannot be comprehended by legacy eNBs at all. It would also require a statement that the critically extended message is only used for preparation of category 0 UE’s handover. The purpose is that a legacy target eNB cannot misinterpret the information either and make wrong assumptions about the UE category. The extension could be created by replacing the spare7 (as highlighted with color below) with a new branch 
HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

If the target eNB does not comprehend the critical extension, the whole handover preparation information message would simply decode to NULL. As handover preparation information has criticality in X2AP [2], absence of decodable RRC configuration in the handover preparation information message means that the target eNB rejects the handover request. In that way, the source eNB could infer from the rejected handover preparation that the target eNB does not support category 0 and an unsuccessful handover is avoided. So, the following is proposed
Proposal 1 Extend the HandoverPreparationInformation message critically to allow a new message syntax which is intended for preparation of category 0 UE handovers only.
If the handover preparation is rejected, the source eNB may try to handover the UE to another cell or to another frequency. If no handover preparations are successful, the RRC connection could finally be released and the UE transitioned to Idle mode where it may search for a new cell that supports category 0. These are only simple examples on how the eNB could potentially make use of the information and the actual behavior should be up to eNB implementation.
3 Conclusion
In this contribution, handover related problems are discussed for category 0 that are less capable than any legacy category. The conclusions are captured in the following proposal,
Proposal 1
Extend the HandoverPreparationInformation message critically to allow a new message syntax which is intended for preparation of category 0 UE handovers only.


A draft CR is presented in R2-141312.
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