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1. Introduction

In RAN2#85, the following agreements were made in relation to Multiple Frequency Band Indicators feature:

	Agreements:

· Agree we will redefine the variable E-UTRA frequency info list and priority info list 

· We agree on the signalling structure as depicted in Figure 3 in R2-140830
· Network should ensure that it signals the same number of entries in the multiple EUTRA frequency band info list and multiple EUTRA frequency info extension list.  The sum of entries of E-UTRA frequency and priority list and E-UTRA frequency and priority extension list is equal to multiple EUTRA frequency band info list.  

· We agree that for band prioritization we do Option 4 and we will add in the Annex an informative description/figure

· We will write a new set of CRs with the annex description for next meeting

· FFS whether the same applies to UTRA in terms of one-to-one mapping




A CR to 25.331 capturing these agreements was drafted in [1] and shared in offline email discussion among companies. During the mail discussion there were two new issues raised regarding the mapping of the Inter-frequency neighbour cells list and the associated overlapping bands.

In this paper we describe the two new issues, and some alternative solutions for each issue are listed.  
2. Discussion
2.1 Issue 1 - Inter-frequency neighbour cells with overlapping bands (SIB11/11bis)
During discussions at RAN2#85 it was agreed that the same principle of  1 – 1 mapping as described between "E-UTRA frequency and priority list"/"E-UTRA frequency and priority extension list" and "Multiple E-UTRA frequency info list" should also be the case for the Inter-frequency neighbour cells broadcast in SIB11/11bis.

However when checking the specification further, this 1 – 1 mapping is not possible between the "New inter-frequency cells" (a list of up to 32) and "Multiple Frequency Info List FDD" (a list of up to 8) in SIB11/11bis.

Also the semantic description of the "Multiple Frequency Info List FDD" IE in section 10.3.7.13 is clear that an entry in the "Multiple Frequency Info List FDD" is common to all inter-frequency cells which have the same "Frequency info" (i.e. UARFCN)
	Multiple Frequency Info List FDD
	CV-

MCM_opt
	1 to 

<maxNumFDDFreqs >
	
	Each entry in the list corresponds to a UARFCN listed in the "New inter-frequency cells" IE (common to all those cells sharing the same "Frequency info" value).
	REL-10

	>Multiple Frequency bands Indicator List FDD
	OP
	1 to< maxMultipleFrequencyBandsFDD >
	
	Indicates, per neighbour UARFCN, a list of frequency bands which the cells belong to.

Absence of this IE indicates that there are no Multiple Bands for the particular UARFCN.
	REL-10

	>>CHOICE frequency bands indicator
	MP
	
	
	
	REL-10

	>>>Frequency band indicator
	
	
	Frequency band indicator

10.3.6.35b
	
	REL-10

	>>>Frequency band indicator 2
	
	
	Frequency band indicator 2

10.3.6.35c
	
	REL-10

	>>>Frequency band indicator 3
	
	
	Frequency band indicator 3

10.3.6.35ca
	
	REL-10


	Condition
	Explanation

	BCHopt
	This IE is not needed when sent in SYSTEM INFORMATION. Otherwise, the IE is Optional

	MCM_opt
	This IE is OPTIONAL when sent in SYSTEM INFORMATION. Otherwise, the IE is not needed.


Based on the following highlighted text in Normative Annex F in 25.331, a UE supporting MFBI shall understand the UARFCNs for all Frequency bands which have overlap with a Band it supports in its capabilities:
For UEs of 3GPP Release 9 or earlier, implementation of the multiple frequency band indicators feature is optional if the UE supports a band which has overlap with other bands defined in 3GPP [85], otherwise not applicable. Note that these other bands may not be supported by the UE, but the UE shall understand the UARFCN signalling for all bands, that overlap with the bands supported by the UE, and that are defined in the earliest version of [21] that includes all UE supported band(s).
For UEs of 3GPP from Release 10, implementation of the multiple frequency band indicators feature is mandatory if the UE supports a band which has overlap with other bands defined in 3GPP [85], otherwise not applicable. Note that these other bands may not be supported by the UE, but the UE shall understand the UARFCN signalling for all bands, that overlap with the bands supported by the UE, and that are defined in the earliest version of [21] that includes all UE supported bands.
When a MFBI capable UE does not understand a UARFCN in CELL_INFO_LIST (populated by neighbour cell info in SIB11/11bis), then the UE can determine that the particular UARFCN has no overlapping bands.
When a MFBI capable UE understands a UARFCN in CELL_INFO_LIST, but does not support the associated Frequency Band in its capabilities, then the UE can determine that it should check the "Multiple Frequency Info List FDD" for overlapping bands. However it is not clear how the UE can determine which entry in the "Multiple Frequency Info List FDD" to check.
Question: How should the UE determine which entry in "Multiple Frequency Info List FDD" to check for overlapping bands?
	Company
	Suggested solution for Issue 1

	QC
	Each frequency will have one entry in Multiple Frequency Info List FDD. The first appeared freq uses the first entry. The second appeared freq uses the second entry. If the freq does not have an overlapping band, there shall be an empty entry.

	BRCM
	Agree with proposal above
Notethat  this means that if the network signals explicitly twice the IE ‘frequency info’ for the same UARFCN, then this will corresponds to two different entries  in IE "Multiple Frequency Info List FDD"

	
	

	
	


The following Figure depicts how the mapping would look.
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2.2 Issue 2 - Mismatch between UARFCN stored in CELL_INFO_LIST and PRIORITY_INFO_LIST
When a MFBI capable UE understands a UARFCN (e.g. UARFCN A) in CELL_INFO_LIST, but does not support the associated Frequency Band in its capabilities, then the UE will check the "Multiple Frequency Info List FDD" for overlapping bands it supports, and then overwrite the UARFCN in CELL_INFO_LIST with the UARFCN (e.g. UARFCN C) of the Frequency Band which it supports. 
In SIB19 the NW can indicate the UTRA priorities. If in SIB19 the NW indicates a priority for UARFCN A, then the UE will store UARFCN A in PRIORITY_INFO_LIST given that in SIB19 there is no MFBI list for the UTRA priority information.

Therefore there is a mismatch between the UARFCN stored in CELL_INFO_LIST (UARFCN C) and PRIORITY_INFO_LIST (UARFCN A) for this UE.
 (Note: This is not the case for the E-UTRA frequencies, given that the UE updates the EUTRA_CELL_INFO_LIST and EUTRA_PRIORITY_INFO_LIST variables based on the information signalled in "E-UTRA frequency and priority list" or "E-UTRA frequency and priority extension list" and the associated "Multiple E-UTRA frequency info list")

Question: How should the UARFCN be aligned across CELL_INFO_LIST and PRIORITY_INFO LIST, given that no MFBI information is signalled for the UTRA priorities in SIB19?

	Company
	Suggested solution for Issue 2

	QC
	For each unsupported freq in SIB19 UTRA priority list, the UE needs to check if this freq has any overlapping band that has overwrite the this freq in cell_info_list. In this case, the UE stores UARFCN C.
We basically has another question. Will n/w signal both UARFCN A and UARFCN C in SIB19 priority list? If so, then priority of UARFCN C shall .be applied. If not, then priority of UARFCN A shall be applied. Note that if the UE applies priority of UARFCN A, a potential problem is that the band associated with UARFCN C may have a different priority than the band associated with UARFCN A. This could cause a problem 

	BRCM 
	Agree with the above
Is it clear on what the UE does when an entry in SIB 19 has no corresponding entry in the CELL_INFO_LIST

It is  important that we store the supported UARFCN in the PRIORITY_INFO_LIST because this is also what we transfer between RATs

	
	

	
	


Extract from 25.331 on the UTRA Priority info list sent in SIB19. The highlighted text was introduced by R2-130640.
10.3.7.113
UTRA priority info list
Contains priority based reselection information for UTRA.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	UTRA Serving Cell
	MP
	
	
	
	REL-8

	>priority
	MP
	
	Integer (0..<maxPrio–1>)
	0 is the lowest priority and maxPrio-1 is the highest
	REL-8

	>Sprioritysearch1
	MP
	
	Integer (0..62 by step of 2)
	dB
	REL-8

	>Sprioritysearch2
	MD
	
	Integer (0..7 by step of 1)
	dB, default value is 0
	REL-8

	>Threshserving,low
	MP
	
	Integer (0..62 by step of 2)
	RSCP, dB
	REL-8

	>Threshserving,low2
	MD
	
	Integer (0..31)
	Ec/N0, dB, default value is 0
	REL-9

	UTRAN FDD Frequencies
	OP
	1 to < maxNumFDDFreqs>
	
	
	REL-8

	>UARFCN
	MP
	
	Integer(0..16383)
	It is always ensured by the UTRAN that more than one entry for the same physical frequency is not configured regardless of the UARFCN used to indicate this.
	REL-8

	>priority
	MP
	
	Integer (0..<maxPrio–1>)
	0 is the lowest priority and maxPrio-1 is the highest.
	REL-8

	>Threshx, high
	MP
	
	Integer (0..62 by step of 2)
	RSCP, dB


	REL-8

	>Threshx, low
	MP
	
	Integer (0..62 by step of 2)
	RSCP, dB


	REL-8

	>QqualminFDD
	MD
	
	Integer (-24..0)
	Ec/N0, [dB]

Default value is Qqualmin for the serving cell
	REL-8

	>QrxlevminFDD
	MD
	
	Integer (-119..-25 by step of 2)
	RSCP, [dBm]

Default value is Qrxlevmin for the serving cell
	REL-8


3. Conclusion

TBD
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