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1.
Introduction
At RAN2#84 it was correctly highlighted in [1] that some ambiguity exists in the RRC specification [2] regarding the relation between the signaling of extended EARFCNs and E-UTRA frequency bands and the signaling of Multiple Frequency Bands Indicator (MFBI), as described in section 8.6.7.3c.
During email discussion 84#10, the issue was further discussed but no agreement was reached as companies wanted more time to fully understand the changes to the procedural text which were being proposed.

In this contribution we outline, by way of an example, our understanding on the relation between the extended EARFCN/E-UTRA frequency band and MFBI lists in the RRC signaling. 
2.
Discussion
The "E-UTRA frequency and priority" and "E-UTRA frequency and priority extension" lists are broadcast in System Information block type 19, with both lists defined as of size 8. When the CR for extended value ranges of EARFCN (from 65536 to 262143) and E-UTRA frequency band (from 65 to 256) were introduced in [2], there was no change to RAN4 requirements regarding the number of E-UTRA bands the UE needs to measure. This means that if both lists are included in the SIB19, then the sum of the entries across both lists must be =< 8.
 

When both lists are included in SIB19, then the IE "Number of applicable EARFCN" is used by NW to inform UE of how many instances should be read from the "E-UTRA frequency and priority".
· If the IE "Number of Applicable EARFCN" is not signalled in the SIB19 by the NW, then all the entries in the "Multiple E-UTRA frequency info list" are mapped to "E-UTRA frequency and priority"
· If the IE "Number of Applicable EARFCN" is present in the SIB19 and is not set to 0, then the first "Number of Applicable EARFCN" entries in the "Multiple E-UTRA frequency info list" are mapped to
 "E-UTRA frequency and priority", with the remaining entries in the "Multiple E-UTRA frequency info list" mapped to "E-UTRA frequency and priority extension".
· If the IE "Number of Applicable EARFCN" is present in the SIB19 and is set to 0, then all the entries in the "Multiple E-UTRA frequency info list" are mapped to "E-UTRA frequency and priority extension".

So based on the presence of IE "Number of Applicable EARFCN", each entry in the "Multiple E-UTRA frequency info list" can be mapped to either an entry in the "E-UTRA frequency and priority" list or an entry in "E-UTRA frequency and priority extension" list.

Example:

The NW broadcasts the following EARFCNs in SIB19

· EARFCN A (0.. 65535)
· EARFCN X (0.. 65535)
· EARFCN Y (0.. 65535)
· EARFCN E (65536..262143)
· EARFCN F (65536.. 262143)
The second entry in the E-UTRA frequency and priority list, EARFCN X, has the following overlapping E-UTRA frequency bands (listed in priority order)

            - Extended E-UTRA frequency Band D (>64)
            - E-UTRA frequency Band B (<64)
            - E-UTRA frequency Band C (<64)
The second entry in the E-UTRA frequency and priority extension list, EARFCN F, has the overlapping E-UTRA frequency band Z (<64)
The IE "Number of Applicable EARFCN" in this example will be set to a value of 3 by the NW. This means that the first 3 positions in the "Multiple E-UTRA frequency info list" correspond to the corresponding entries in the "E-UTRA frequency and priority" list. The two entries in the "E-UTRA frequency and priority extension" list are then mapped to the "Multiple E-UTRA frequency info list", using an offset of the value of the IE "Number of Applicable EARFCN".
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Figure 1: Mapping of EARFCN’s to Multiple E-UTRA frequency info list
The IE "Multiple E-UTRA frequency info list" is a list of SIZE (1..8), where each entry in the list contains an OP instance of the "Multiple E-UTRA frequency band indicator list".
In this example, the NW would signal the "Multiple E-UTRA frequency info list" with 5 instances, but for indices 0, 2 and 3 the OP list "Multiple E-UTRA frequency band indicator list" would not be included, given that there are no overlapping bands defined for the EARFCN A, EARFCN Y and (extended) EARFCN E. 
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Figure 2: Mapping of EARFCN’s to Multiple E-UTRA frequency info
Each entry of the IE "Multiple E-UTRA frequency band indicator list" contains the E-UTRA Frequency Band (1..64) which overlaps with the E-UTRA Frequency Band associated with the EARFCN broadcast in the "E-UTRA frequency and priority" or "E-UTRA frequency and priority extension" lists. In the case where an overalapping E-UTRA Frequency band is an extended E-UTRA Frequency band (65..256), then the corresponding entry in the "Multiple E-UTRA frequency band indicator list" shall be set to the reserved value of 64 (shown in grey), meaning that the UE should read the corresponding entry in the "Multiple E-UTRA frequency band extension indicator list"
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Figure 3: Mapping of EARFCN’s to Multiple E-UTRA frequency band extension indicator list
The corresponding CR’s to [2] to capture the understanding outlined above are provided in [3] and [4].
3.
Summary
In this contribution we have outlined our understanding of the relation between the extended EARFCN/E-UTRA frequency band and MFBI lists in the RRC signaling. RAN2 is asked to consider the corresponding CR’s to align the TS 25.331 with our understanding. 
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