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1
Introduction
RAN2#89 (February 2015) agreed to introduce an additional algorithm for DL-EARFCN selection for the purpose of avoiding intra-cell HO (band change) in preparation of carrier aggregation in networks supporting MFBI [1]. The E-UTRAN and supporting UEs will apply this algorithm when the freqBandIndicatorPriority is broadcast in SIB1 of a given cell. Neighbour eNBs also need to be aware whether the freqBandIndicatorPriority is broadcast because it impacts the KeNB* calculation done by the source eNB in case of X2 handover. In section 2 of this paper we analyze the criticality to be associated with such X2 freqBandIndicatorPriority IE.
In section 3 of this paper we provide our view following pre-RAN3#89bis offline discussions.

2
Background / initial proposals
The following options were initially available (updated options following offline discussion are described in section 3):

· Option 1: Introduce X2 freqBandIndicatorPriority IE with criticality 'ignore'

· Option 2 : Introduce X2 freqBandIndicatorPriority IE with criticality 'reject'' or 'ignore and notify'

The band priority information broadcast in SIB1 (freqBandIndicatorPriority) impacts inter-eNB X2 handover success/failure and RRC connection reestablishment success/failure, without impact on the handover preparation success/failure, as can be seen from the following scenario:
Scenario description – inter-eNB handover:
Source cell:

· legacy band: any

· additional band(s): any

· freqBandIndicatorPriority not supported
Target cell:

· legacy band: A

· additional band(s): B

· carrier aggregation requires to use band B

· freqBandIndicatorPriority is broadcast in SIB1, and the freqBandIndicatorPriority IE is included in X2 Setup or eNB Conf Update towards the source eNB

UE:

· supported bands: No impact if the UE supports either only band A or only band B. Case where the UE supports both A and B discussed below. 
If the UE supports both band A and B: The source eNB will use DL-EARFCN belonging to band A for KeNB* calculation. Target eNB will send a band B DL-EARFCN in the Ho Cmd to the UE. The KeNB* calculated by the source eNB and the KeNB* calculated by the UE will differ, leading to HO failure. Also RRC connection reestablishment attempts will fail due to different KeNB* values.
In this situation no corrective action is possible in the legacy source eNB, which means that the standard MRO mechanism will not work (MRO was designed for mobility failure scenarios where the source eNB can perform corrective actions). Corrective actions are in the present scenario possible in the target eNB only, and consist of either
· removing the freqBandIndicatorPriority IE from SIB1. Consequence is that intra-cell HO (band change) will then be needed for some MFBI UEs before activation of carrier aggregation in the target eNB; 

or

· reporting to OAM in order to prevent the source eNB to trigger X2 HO towards the target eNB (S1 HO may be used instead).

For the detection mechanism, in case of criticality 'ignore', a target eNB which has activated the freqBandIndicatorPriority feature will have to monitor incoming HO success rate, and properly identify HO failure/success, per source eNB, for supporting MFBI UEs (freqBandPriorityAdjustment capability). However for RRC connection reestablishment we think no detection mechanism is available, because potential target eNBs for RRC connection reestablishment will typically not have any possibility to monitor establishment success rate.
From this analysis, showing that “auto-detection” of non-support of the freqBandIndicatorPriority in peer eNBs is not straight-forward and will in any case be incomplete, we see the following consequences:
· Option 1 ('ignore'): This option will leave to the operator to ensure that the freqBandIndicatorPriority feature is supported by all eNBs in the EUTRAN before activation. HO failures and unsuccessful RRC connection reestablishment attempts will occur wherever there is a misconfiguration with difficulty/uncertainty to detect it.

· Option 2 ('reject'' or 'ignore and notify') : eNBs will have easy and immediate detection allowing to apply the corrective actions described above in case one or more neighbour eNBs don't support the freqBandIndicatorPriority feature (remove the freqBandIndicatorPriority IE from SIB1, or report to O&M).

Proposal: Introduce the X2 freqBandIndicatorPriority IE with criticality 'reject'' or 'ignore and notify'.
3
Status after pre-RAN3#89bis offline discussion

This section presents updated options following pre-RAN3#89bis offline discussion, and represents only our own view / interpretation of these options.

Option 0: 

Do nothing. This is how an implementation might work today, taking into account that RAN2 didn't send any LS to request RAN3 to enhance X2-based ANR with FreqBandIndicatorPriority. On the other side RAN3 has received such request relative to ANR when X2 is not present [2], so it may be assumed that RAN2 actually expects FreqBandIndicatorPriority to be supported on X2. An implementation supporting the FreqBandIndicatorPriority on SIB 1 knows in the present state of the specification that a neighbor is unaware of if it broadcasts FreqBandIndicatorPriority or not. Consequently the target must assume that DL-EARFCN is selected according to the rules when it does not broadcast FreqBandIndicatorPriority. Drawbacks of this approach are:
· RRC connection reestablishment attempts following (X2) HO failure will not succeed.

· No benefit of the FreqBandIndicatorPriority feature following X2 HO (i.e. intra-cell HO (band change) may be needed before CA activation).

Option 1bis:
Introduce X2 freqBandIndicatorPriority IE with criticality 'ignore', based on “reciprocal support approach”. In this approach an eNB1 will consider that a peer eNB2 supports the freqBandIndicatorPriority feature only if eNB2 itself broadcasts the freqBandIndicatorPriority IE on SIB1 and also transmits the freqBandIndicatorPriority IE on X2. To be clarified if it is sufficient that the eNB2 transmits the freqBandIndicatorPriority IE in at least one of its served cell (on any frequency) for the eNB1 to consider the feature to be considered supported by eNB2 on all frequencies / for all cells. Or if feature support shall be considered cell by cell.
With this option there seems to be an assumption that an eNB supporting the freqBandIndicatorPriority IE on X2 will also broadcast the freqBandIndicatorPriority IE in SIB1. In our view this may not necessarily be the case, if the  primary band of the cells in the eNB supports CA combinations. 

 Option 2:
Introduce X2 freqBandIndicatorPriority IE with criticality 'reject'' or 'ignore and notify'. This option is unchanged from the description in section 2. Concerning possible corrective action, it was questioned whether the 'S1 HO' option will be preferred by operators. The corrective action of removing the freqBandIndicatorPriority IE from SIB1 and X2 may be preferred, with the consequence that the 'outer' eNBs of a contiguous zone with freqBandIndicatorPriority support will not activate the feature. If the supporting zone has a complex border or is not contiguous, activation of the feature may not be possible at all. We still believe this would be a special case, and that option 2 should be preferred.
4
Conclusion
We have in section 2 analyzed consequences of choice of criticality for the freqBandIndicatorPriority IE to be introduced on X2. Further analysis and refinements of the options, following offline discussions, are summarized in section 3.

We make the following proposal:
Proposal: Introduce the X2 freqBandIndicatorPriority IE with criticality 'reject'' or 'ignore and notify'.
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