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1
Introduction
In the present paper we discuss some aspects of mobility of UEs supporting Rel-13 eMTC features, and propose a correction to TS 36.423 enabling the Rel-13 eNB to choose an appropriate target cell for such UEs.
2
Discussion
As part of the the eMTC work item [1], RAN2 introduced in Rel-13 a new UE category Cat-M1 as well as UE capabilities for CE (Coverage Enhancement) mode A and CE mode B [2]. Cat-M1 is intended for bandwidth-reduced low complexity UEs for Machine Type Communications, while CE mode A and CE mode B capabilities could additionally apply to non-LC (non Low Complexity) UEs, e.g. smartphones for the purpose of enhanced coverage.
These eMTC UE category and capabilities rely on narrow-band operation where the enhanced coverage comes as a result of the UEs operating at a limited bandwidth of 6 PRBs (1.4 MHz) at a given point in time. While compatible with legacy system bandwidths, 6 PRB narrow-band operation still requires specific support from the network side, and the eMTC features also introduce some air interface resource overhead relative to broadcast of a bandwidth reduced version of the SIBs as well as a specifically designed MPDCCH replacing the PDCCH for the concerned UEs.
Connected mode mobility is supported by cat-M1 UEs, as well as by legacy category UEs operating in CE mode A or B. In order to select an appropriate target cell, an eNB serving such UEs  may need to know whether eMTC features are supported and activated in the target eNB. In the case of Cat-M1 UEs, handover preparation towards an eNB where such features are not supported or not activated would fail – and a possible but resource-consuming work-around would be to use multiple preparation. However in the case of a non-LC UE (smartphone) needing CE mode A or B in the target cell, handover preparation would succeed but handover execution would fail or in border cases a connection failure would occur soon after the UE connects to the target cell due to insufficient radio conditions.

Even if information about eMTC feature support could be configured by O&M or considered supported network-wide, an operator may still choose not to activate eMTC narrow-band operation in all cells due to the mentioned resource overhead or other reasons.This would make O&M provisioning more complex, and it therefore seems beneficial to consider inclusion of narrow-band operation related information on X2. However conveying information about support of eMTC feature on X2 would not be sufficient, and such information would also have to rely on a defined eNB capability. It therefore seems better to base X2 signaling on information that is already visible on the air interface, e.g. in the MIB where the following information was added in Rel-13 for eMTC in the master information block (RRC) [2]:

MasterInformationBlock
-- ASN1START

MasterInformationBlock ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100},


phich-Config





PHICH-Config,


systemFrameNumber




BIT STRING (SIZE (8)),

schedulingInfoSIB1-BR-r13


INTEGER (0..31),

spare







BIT STRING (SIZE (5))

}

-- ASN1STOP

The new IE schedulingInfoSIB1-BR has the following semantics description:

schedulingInfoSIB1-BR
This field contains an index to a table that defines SystemInformationBlockType1-BR scheduling information. The table is specified in TS 36.213 [23, Table 7.1.6-1 and Table 7.1.7.2.7-1]. Value 0 means that SystemInformationBlockType1-BR is not scheduled.
Based on this we would like to propose to convey information on X2 similar to the high-lighted information above sent in the MIB: whether the SystemInformationBlockType1-BR IE is scheduled or not. This can be done using an indicator based on a single code-point:
	BandwidthReducedSI
	O
	
	ENUMERATED (scheduled, ...)
	This IE indicates that the SystemInformationBlockType1-BR is scheduled in the cell (see TS 36.331 [9])
	YES
	ignore


The criticality of the above indicator may be set to ‘ignore’. We propose this new information to be included in the Served Cell Information IE, hence making it available in X2 Setup and eNB Configuration Update procedures.

Proposal: Enhance the X2AP Served Cell Information IE with an indication about whether the RRC SystemInformationBlockType1-BR IE is scheduled in the cell.
3
Conclusion
In order to avoid failed handovers or failed handover preparations for UEs supporting Rel-13 eMTC narrow-band operation (coverage enhancement), we have made the following proposal:
Proposal: Enhance the X2AP Served Cell Information IE with an indication about whether the RRC SystemInformationBlockType1-BR IE is scheduled in the cell.
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