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1
Introduction
This paper discusses options and issues relative to signaling of freqBandIndicatorPriority (FBIP) information on X2.
2
Available options

We consider the available options as follows:
Option 0 –  do nothing:
This is how an implementation might work today. An implementation supporting the FBIP on SIB 1 knows in the present state of the specification that a neighbor is unaware of whether it broadcasts FBIP or not. Consequently the target must assume that DL-EARFCN is selected according to the rules when it does not broadcast FBIP. Drawbacks are:

· RRC connection reestablishment attempts following (X2) HO failure will not succeed.

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

Option 1 – X2 FBIP IE with 2 code-points ('not broadcast', 'broadcast') and criticality 'ignore' [1]:
In this approach an eNB1 will consider that a peer eNB2 supports the FBIP feature only if eNB2 itself transmits the freqBandIndicatorPriority IE on X2. The 2 code-points on X2 (note: the corresponding SIB1 IE only has a single code-point) allows the peer eNB2 to indicate that the feature is supported even if no IE is transmitted on SIB1. SIB1 broadcast is indicated per cell. However we believe that feature support, in contrast to SIB1 broadcast, shall be handled per eNB, hence it is in principle sufficient that the eNB2 transmits the X2 FBIP IE for 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. If the eNB2 doesn't support the feature the eNB1 may fall back to operation as under option 0, or remove broadcast of FBIP from SIB1. Use of the eNB Configuration Update procedure is discussed in section 3.
Impacts of this option in a supporting eNB are: 

· Source eNB will select DL-EARFCN for KeNB* calculation taking into account whether the target cell broadcasts the FBIP IE in SIB1.

· Target eNB will select DL-EARFCN for the HO Cmd taking into account whether it broadcasts the FBIP IE in SIB1 of the target cell, and also taking into account whether the source eNB supports the FBIP feature.
 Option 2 – X2 FBIP IE with one code-point and criticality 'reject'' or 'ignore and notify':
In this approach the eNB1 will learn whether a peer eNB2 supports the FBIP feature based on comprehension of the X2 FBIP IE. If the eNB2 doesn't comprehend the IE / support the feature,  the X2 Setup procedure will have to be retriggered without the X2 FBIP IE. In this case the FBIP IE may remain broadcast on SIB1,  and the eNB1 will in that case act as under option 0 when it is target eNB. Option 2 is compatible with the eNB Configuration Update procedure for the use-case of activation / deactivation of broadcast of the FBIP IE in SIB1 when both eNBs support the feature. 

Impacts of this option in a supporting eNB are: 
· X2 Setup reattempt without the X2 FBIP IE in case of failure.

· Source eNB will select DL-EARFCN for KeNB* calculation taking into account whether the target cell broadcasts the FBIP IE in SIB1.

· Target eNB will select DL-EARFCN for the HO Cmd taking into account whether it included the FBIP IE for the target cell during X2 Setup / eNB Configuration Update.

While our preference is option 2, we are also open to investigate option 1 cf. analysis in section 3 of this paper.
3
Analysis of solution based on criticality ignore

In this section we consider signaling aspects of option 1, based on two codepoints ('non broadcast', 'broadcast') and criticality ignore. The solution was initially proposed in [1]. Figure 1 illustrates the scenario of eNB1 supporting the FBIP feature, while eNB2 initially doesn't support the feature. There are two cases, either the X2 Setup procedure was triggered by eNB2, or it was triggered by eNB1. Independently of the behaviour of eNB1, which might have provided or not provided the FBIP information, this information was not stored in the eNB2 which didn't support the feature.

Then the support status of eNB2 changes from 'no support' to 'support' and signaled through the eNB Configuration Update procedure. However, in constrast to the X2 Setup procedure, information about the served cells are provided in one direction only the eNB Configuration procedure, creating an issue of missing FBIP information about the eNB1 in the eNB2. We see the following options to solve this issue:
· Option A: Mandate the eNB1 to trigger an eNB Configuration Update procedure. However this will break the principle of self-contained procedures, and absence of specified links between procedures.

· Option B: Enhance the eNB CONFIGURATION UPDATE ACKNOWLEDGE message with FBIP information.
· Option C: Provide FBIP information in X2 Setup procedure only, and not in eNB Conf Update procedure (which means having FBIP outside the Served Cell Info IE).
In case RAN3 agrees upon option 1 ('ignore' + two codepoints), our preference would be to handle the eNB Conf Update issue according to option C.
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Figure 1: Two cases of X2 Setup. eNB1 supports the FBIP feature, eNB2 doesn't.
4
Conclusion
Our preference is option 2 (1 codepoint, criticality 'reject' or 'ignore and notify'). In case RAN3 agrees upon option 1 ('ignore' + two codepoints), our preference would be to handle the eNB Conf Update issue according to option C (FBIP info in X2 Setup procedure only, and not in eNB Conf Update procedure).
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X2 setup case 1
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