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1. Introduction

When enhanced measurement reporting is activated, the MS shall report measurement results associated to an ARFCN with an invalid BSIC but with allowed NCC part if it is required by the network.
An invalid BSIC means that the decoded BSIC of the monitored frequency is not included in the GSM Neighbour Cell List.

The current specification does not perfectly state which index shall be used to report measurement result on a cell with an invalid BSIC.
2. Current requirements 
[R1] in TS 44.060 section 11.2.9d
When no dedicated connection is established, the related measurement results are reported via Packet Enhanced Measurement message in a structure called “Repeated Invalid_BSIC_Information” as follows :

< Repeated Invalid_BSIC_Information struct > ::=
< BCCH-FREQ-NCELL : bit (5) >
< BSIC : bit (6) >
< RXLEV-NCELL : bit (6) > ;

Where:

BCCH-FREQ-NCELL (5 bits). This field represents the index of the BA(GPRS), see 3GPP TS 44.018.
BSIC (6 bits). Base station identity code of the corresponding index in the BA(GPRS).
RXLEV (6 bits). GSM reporting quantity, see 3GPP TS 45.008.

[R2] TS 44.018 V6.10.0 in section 10.5.2.20 

Definition of BCCH-FREQ-NCELL to be used in MEASUREMENT REPORT and ENHANCED MEASUREMENT REPORT messages: 

“BCCH-FREQ-NCELL i, BCCH carrier of the i'th neighbour cell (octet 6, 8,10, 12, 14, 15, 16 and 17).The BCCH-FREQ-NCELL i field is coded as the binary representation of the position, starting with 0, of the i'th neighbour cells BCCH carrier in the BCCH channel list. The BCCH channel list is composed of one or two BCCH channel sub lists, each sub list is derived from the set of frequencies defined by reference neighbour cell description information element or elements. In the latter case the set is the union of the two sets defined by the two neighbour cell description information elements.In each BCCH channel sub list the absolute RF channel numbers are placed in increasing order of ARFCN, except that ARFCN 0, if included in the set, is put in the last position in the sub list. The BCCH channel list consists either of only the sub list derived from the neighbour cell description information element(s) in System Information 2/5 (and possible 2bis/5bis) or of that sub list immediately followed by the sub list derived from the neighbour cell description information element in System Information 2ter/5ter for the case System Information 2ter/5ter is also received. If the set of ARFCNs defined by the reference neighbour cell description information element or elements includes frequencies that the mobile station does not support then these ARFCNs shall be included in the list.”
[R3] in TS 44.060 section 5.6.3.2
“In a cell without a PBCCH allocated, BA(GPRS) is equal to the BA (list) from the SI2/SI2bis/SI2ter messages.”
[R4] in TS 44.060 section 5.6.3.2

“In a cell with a PBCCH allocated, BA(GPRS) is derived from the neighbour cell parameters sent in PSI3 and ascending order of PSI3bis on PBCCH….”
3. Open issue
The requirement [R1] asks the MS to use the BCCH-FREQ-NCELL to report the measurement result.

As stated in [R3], if PBCCH is not allocated and if the network has not added new cells via a point-to-point signaling message then BA (GPRS) is equal to the BA(list). In consequence the BCCH-FREQ-NCELL is the index of the frequency in the BA (list). The [R2] is fully applicable.
BUT:

1) As described in [R4], if PBCCH is present in a cell, the BA (GPRS) may contain up to 96 cells (couple of ARFCN and BSIC). The cells are inserted to the BA (GPRS) in increasing order of the index of the received PSI3/PSI3bis. The specifications do not state how MS can associate BCCH-FREQ-NCELL to a cell from the BA (GPRS). For our understanding, the [R2] does not state this case.
It is noted that the index of a cell in the BA (GPRS) needs 7 bits encoding whereas the BCCH-FREQ-NCELL is encoded with only 5 bits.

2) If PBCCH is not present, but the network has added new cells to the BA(GPRS) via point-to-point signaling message then the similar issue exists.
This present document asks GERAN to clarify the intention of the standard in those cases and to correct the specification if needed.
Two suggestions are given in the document.
3.1. BCCH-FREQ-NCELL represents the index of a cell in the GSM Neighbour Cell list
In order to allow the MS to report a measurement result on any frequency in GSM Neighbour Cell list, it is needed to increase the size of BCCH-FREQ-NCELL field encoding to 7 bits. 
Advantage: The GSM Neighbour cell list is the unique list to report the measurement results on both the valid and invalid cells.  
Drawback: Needs an extension (2bits) of the existing encoding.
3.2. BCCH-FREQ-NCELL represents the index to a frequency in the BA(GPRS) 
BCCH-FREQ-NCELL index represents an ARFCN using the same rule as defined in R2 but extended to include the frequencies that are received from PBCCH or added via a point-to-point signaling message. 
It is then suggested to correct the TS44.060 as follows:
BCCH-FREQ-NCELL i, BCCH carrier of the i'th neighbour cell. The BCCH-FREQ-NCELL i field is coded as the binary representation of the position, starting with 0, of the i'th neighbour cells BCCH carrier in the BCCH channel list. The BCCH channel list is composed of one or several BCCH channel sub lists, each sub list is derived from the set of frequencies defined by reference neighbour cell description information element or elements. In the latter case the set is the union of the two sets defined by the neighbour cell description information elements. In each BCCH channel sub list the absolute RF channel numbers are placed in increasing order of ARFCN, except that ARFCN 0, if included in the set, is put in the last position in the sub list.
 
The BCCH channel list, if no PBCCH is present, consists either of only the sub list derived from the neighbour cell description information element(s) in System Information 2 (and possible 2bis) or of that sub list immediately followed by the sub list derived from the neighbour cell description information element in System Information 2ter for the case System Information 2ter is also received. 
The BCCH channel list, if PBCCH is present, consists of the sub list derived from the neighbour cell description information element(s) in Packet System Information 3/3bis message.
Additionally, a BCCH channel sub list may be received in a PACKET MEASUREMENT ORDER or PACKET CELL CHANGE ORDER message.
If the set of ARFCNs defined by the reference neighbour cell description information element or elements includes frequencies that the mobile station does not support then these ARFCNs shall be included in the list.
Advantage: the current encoding rule is kept.
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