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1 Background
In GERAN#44, GP-092454 against TS44.018 was approved to clarify of frequencies on their own in the SI2quater message  The remaining part of (GPRS) 3G Cell Reselection list [1~4] construction and modification was planned to be further discussed in G2#44bis meeting. This paper lists out the open questions about UTRAN_Frequency_Index usage for (GPRS) 3G Cell Reselection list construction and modification. 
2 Discussion
2.1 Question 1
As per TS44.018 section 3.4.1.2.1.1, “the 3G Cell Reselection list/Neighbour Cell list may contain up to 96 3G Cells, plus 8 frequencies on their own”.  If we count UTRAN_Frequency_Index for frequencies in 3G neighbour cell list upward from 0; and count UTRAN_Frequency_Index for frequencies ONLY in 3G reselection list downward from 31, then 

(1) How about the collision case?  e.g.   Number of frequencies in 3G neighbour cell list ==28; and number of frequencies ONLY in 3G reselection list = 8.  How to index them in this case? 

(2) How about the case of number of frequencies in 3G neighbour cell list bigger than 32? e.g. number of frequencies in 3g neighbour cell list  ==35 ;  

Although above case is rare in field network, but anyway current 3GPP standard allow that as valid.  So the completeness of the 3GPP standard need consider above cases…

2.2 Question 2
As per TS44.018 section 10.5.2.33b, GERAN defines RSSI reporting for 3G FDD case when NR_OF_FDD_CELLS = 0 and FDD_Indic0 = 0.  However, for the 3G TDD case no RSSI report is defined in GERAN.

“If n=0 and FDD_Indic0=0, this indicates the 3G Neighbour Cell list index for report on RSSI, see 3GPP TS 45.008.”

“If m=0 and TDD_Indic0=0, this shall not be considered as an error; the corresponding index in the 3G Neighbour Cell list shall be incremented by one. The entry created in the 3G Neighbour Cell list does not contain valid information.”

Hence, the approved CR 092454 for TS44.018 needs updating as below, 

NOTE:
Only frequencies for which the parameter NR_OF_FDD_CELLS or NR_OF_TDD_CELLS is set to 31 are added to the 3G Cell Reselection list (frequencies on their own). Frequencies for which  NR_OF_FDD_CELLS is set to 0 (and FDD_Indic0 is set to 0) or NR_OF_TDD_CELLS is set to 0 (and TDD_Indic0 is set to 0) are only added to the 3G Neighbour Cell list and are only used for RSSI reporting (subject to the restrictions given in 3GPP TS 45.008). Frequencies for which NR_OF_FDD_CELLS is set to a value from 17 to 30 or NR_OF_TDD_CELLS is set to a value 0(and TDD_Indic0 0) or from 21 to 30 are not added to the 3G Cell Reselection list (see sub-clause 10.5.2.33b).

2.3 Question 3
In TS44.018 section 10.5.2.33b, regarding Default_UTRAN_Priority, Default_Thresh_UTRAN, and Default_UTRAN_QRXLEVMIN, the phrase “Any UTRAN frequency not explicitly listed in the Repeated UTRAN Priority Parameters structure shall be assigned these default parameter values.” does not clearly define expected behaviour in all scenarios, 
(1) If default priority parameters (Default_UTRAN_Priority,  Default_Thresh_UTRAN,  Default_UTRAN_QRXLEVMIN) are specified in si2quater message,  then the UTRAN frequencies not explicitly listed in the Repeated UTRAN priority parameters structure shall be assigned these default parameter values. 
In case 1) the meaning is clear.

(2) if the optional default priority parameters (Default_UTRAN_Priority,  Default_Thresh_UTRAN, Default_UTRAN_QRXLEVMIN) are NOT specified in SI2quater,   and there is also UTRAN frequency that is NOT explicitly listed in the Repeated UTRAN priority parameters structure
In case 2) it is not clear what if any default values should be assigned as no appropriate values are defined in TS 45.008 or, alternatively, if the case should be prohibited.
One example of case 2) above occurs if a FDD UTRAN frequency has NR_OF_FDD_CELLS set to 0 (and FDD_Indic0 is set to 0).  In this case the frequency is only used for RSSI report in dedicated mode so assigning default values for priority has no effect; the current TS44.018 is unclear on this topic. 

2.4 Question 4
Previously, UTRAN_Frequency_Index only refered to frequencies in UTRAN neighbour cell list. With the approved CR in GERAN 44, UTRAN_Frequency_Index now refer both to frequencies in UTRAN neighbour cell list and frequencies in UTRAN reselection cell list. 

Consequently, each time that UTRAN_Frequency_Index is used in TS44.018 &TS44.060 it needs to be explicitly clarified for which cell list the UTRAN_Frequency_Index value can be applied to. For example,  

(1) For UTRAN_Frequency_Index in “3G priority parameter description” of SI2quater is only applicable to the 3G cell reselection is list. The UTRAN_Frequency_Index NOT relating to the 3G reselection list (e.g. FDD UTRAN frequency with NR_OF_FDD_CELLS is set to 0 (and FDD_Indic0 is set to 0)) cannot be applicable in this case. 

(2) For UTRAN_Frequency_Index in Measurement Information is only applicable to the 3G neighbour cell list.  The UTRAN_Frequency_Index NOT in 3G neighbour cell list (e.g. UTRAN frequency with NR_OF_FDD_CELLS is set to 31) cannot be applicable in this case.
2.5 Question 5
For G2 100033 CR draft,  it states “ When multiple cells on the same frequency are included in the 3G Neighbour Cell list, only one index is defined for that frequency. “

As per TS 44.018 section 3.4.1.2.1.1 “In case the same 3G Cell / UTRAN frequency occurs more than once in the resulting 3G Neighbour Cell list, each occurrence shall be assigned an index but only the cell / UTRAN frequency with the highest index in the 3G Neighbour Cell list shall be referred to in measurement reports. “.  
It is clear how this can be achieved if multiple cells on the same frequency are included in the same UTRAN_FDD_DESCRIPTION structure however its is not clear how to treat the case when 2 consecutive UTRAN_FDD_DESCRIPTION structures contain the same FDD frequency value.  In the first case we suggest the wording,
(1)  “When multiple cells on the same frequency are included in the same “UTRAN_FDD_DESCRIPTION structure”, only one index is defined for that frequency “.

However, if 2 consecutive “UTRAN_FDD_DESCRIPTION” has the same FDD_Frequency value, then should we, 

(1) Assign different UTRAN_Frequency_Index to different  UTRAN_FDD_DESCRPTION structure. 

(2) Or only assign one UTRAN_Frequency_Index to both UTRAN_FDD_DESCRIPTION structure? 
That’s a rare case in field network, but is allowed by ts44.018. For standard completeness, we need clarify the handling of this case. 

3 Reference Abstraction
Below is some abstracted info from TS44.018 or corresponding CRs for reference.

3.1 Measurement Information (ts44.018 9.1.54)           

FDD_CELL_INFORMATION Field (p bit field)

This field allows to compute a set of 10-bit-long FDD_CELL_INFORMATION parameters, re-using the Range 1024 format compression algorithm, see Annex J: 'Algorithm to encode frequency list information'. The formulas for decoding are given in the 'Range 1024 format' sub-clause, 10.5.2.13.3. The consecutive parameters of this field are concatenated, starting with w1, and then w2, w3…

The total number of bits p of this field depends on the value of the parameter NR_OF_FDD_CELLS = n, as follows:

	n
	P
	n
	p
	n
	p
	n
	p

	0
	0
	5
	44
	10
	81
	15
	116

	1
	10
	6
	52
	11
	88
	16
	122

	2
	19
	7
	60
	12
	95
	17-31
	0

	3
	28
	8
	67
	13
	102
	
	

	4
	36
	9
	74
	14
	109
	
	


Table 9.1.54.1a.
If n=0 and FDD_Indic0=0, this indicates the 3G Neighbour Cell list index for report on RSSI, see 3GPP TS 45.008.

If n is equal or greater than 17, this shall not be considered as an error; the corresponding index in the 3G Neighbour Cell list shall be incremented by one. The entry created in the 3G Neighbour Cell list does not contain valid information.

For each (10-bit-long) decoded Parameter, bits 1-9 are the Scrambling Code and bit 10 is the corresponding Diversity Parameter.

TDD_CELL_INFORMATION Field (q bit field)
This field allows to compute a set of 9-bit-long TDD_CELL_INFORMATION parameters, re-using the Range 512 format compression algorithm, see Annex J: 'Algorithm to encode frequency list information'. The formulas for decoding are given in the 'Range 512 format' sub-clause, 10.5.2.13.4, with w0=0. The consecutive parameters of this field are concatenated, starting withw1, and then w2, w3…

The total number of bits q of this field depends on the value of the parameter NR_OF_TDD_CELLS = m, as follows:

	m
	q
	m
	q
	m
	q
	m
	q
	m
	q

	0
	0
	5
	39
	10
	71
	15
	101
	20
	126

	1
	9
	6
	46
	11
	77
	16
	106
	21-31
	0

	2
	17
	7
	53
	12
	83
	17
	111
	
	

	3
	25
	8
	59
	13
	89
	18
	116
	
	

	4
	32
	9
	65
	14
	95
	19
	121
	
	


Table 9.1.54.1b.

If m=0 and TDD_Indic0=0 or m is equal or greater than 21, this shall not be considered as an error; the corresponding index in the 3G Neighbour Cell list shall be incremented by one. The entry created in the 3G Neighbour Cell list does not contain valid information.

For each (9-bit-long) decoded Parameter, bits 1-7 are the Cell Parameter, bit 8 is the Sync Case TSTD and bit 9 is the Diversity TDD bit.

3.2 SI2quater (ts44.018 10.5.2.33b)           

	UTRAN FDD DESCRIPTION
For detailed element definitions see the Measurement Information message with the following exception for the FDD_CELL_INFORMATION field:

FDD_CELL_INFORMATION (p bit field)
If parameter n in table 9.1.54.1a. is equal to 31, this indicates that the corresponding UARFCN shall be included in the 3G Cell Reselection list (see sub-clause 3.4.1.2.1.7); no index shall be allocated in the 3G Neighbour Cell list.

	UTRAN TDD DESCRIPTION
For detailed element definitions see the Measurement Information message with the following exception for the TDD_CELL_INFORMATION field:

TDD_CELL_INFORMATION (q bit field)
If parameter m in table 9.1.54.1b. is equal to 31, this indicates that the corresponding UARFCN shall be included in the 3G Cell Reselection list (see sub-clause 3.4.1.2.1.7); no index shall be allocated in the 3G Neighbour Cell list.


---------------------------------------------------------------------------------------------------------------------------------
3G Priority Parameters Description
UTRAN_Start (1 bit field)
UTRAN_Stop (1 bit field)

These fields are defined in sub-clause 9.1.54.

DEFAULT_UTRAN_PRIORITY (3 bit field)
DEFAULT_THRESH_UTRAN (5 bit field)
DEFAULT_UTRAN_QRXLEVMIN (5 bit field)


These fields are used for the inter-RAT cell re-selection algorithm based on priority, as defined in 3GPP TS 45.008. Any UTRAN frequency not explicitly listed in the Repeated UTRAN Priority Paramters structure shall be assigned these default parameter values. The value of DEFAULT_THRESH_UTRAN shall apply to both THRESH_UTRAN_high and THRESH_UTRAN_low. The DEFAULT_UTRAN_PRIORITY field is encoded as the UTRAN_PRIORITY field; the DEFAULT_THRESH_UTRAN field is encoded as the THRESH_UTRAN_XXX_high field; the DEFAULT_UTRAN_QRXLEVMIN field is encoded as the UTRAN_QRXLEVMIN field.

Any parameter present overwrites any old data held by the mobile station for these parameters.
3.3 SI2ter (ts44.018 10.5.2.33a)           

	< UTRAN FDD Description struct >::=



-- 21 bits are available if this structure is present on its own


01
< FDD-ARFCN : bit (14) >




-- requires 2+14=16 bits






-- The values ’00’, ‘10’ and ‘11’ were used in an earlier version 






-- of the protocol and shall not be used.


{ 0 | 1 < Bandwidth_FDD : bit (3) > } ;

	< UTRAN TDD Description struct >::=



-- 21 bits are available if this structure is present on its own


01
< TDD-ARFCN : bit (14) >




-- requires 2+14=16 bits






-- The values ’00’, ‘10’ and ‘11’ were used in an earlier version 






-- of the protocol and shall not be used.


{ 0 | 1 < Bandwidth_TDD : bit (3) > } ;


	UTRAN FDD Description

FDD_ARFCN (14 bit field)
This information element is defined as the UARFCN in 3GPP TS 25.101. Any non-supported frequencies shall be ignored.

	When a frequency is included with no scrambling code information (no scrambling code and no SC_P_SCG), this indicates all the scrambling codes.

	Bandwidth_FDD (3 bit field)
This optional information element will be used for future releases of the protocol. When missing, this indicates the present FDD bandwidth. When present, this shall not be considered as an error.

	UTRAN TDD Description

TDD_ARFCN (14 bit field)
 This optional information element is defined as the UARFCN in 3GPP TS 25.102. Any non-supported frequency shall be ignored.

	When a frequency is included with no Cell Parameter information, this indicates all the Cell Parameter values.


3.4 3G neighbour cell list (ts44.018 3.4.1.2.1.1)           

3.4.1.2.1.1
Deriving the 3G Neighbour Cell list from the 3G Neighbour Cell Description sent on BCCH or on SACCH:

This applies only to a multi-RAT MS supporting UTRAN. One or more instances of the Measurement Information message or SI2quater message may provide 3G Neighbour Cell Description information. This is used to build the 3G Neighbour Cell list. The 3G Neighbour Cell list may contain up to 96 3G Neighbour Cells and/or UTRAN frequencies for RSSI reporting.

Each 3G Neighbour Cell Description received is added to the 3G Neighbour Cell list, starting with the index equal to the parameter Index_Start_3G. If this parameter is not present then the value 0 shall be used.

For each 3G Neighbour Cell Description, the cells / UTRAN frequencies are indexed in the following order:

1)
UTRAN FDD cells / UTRAN FDD frequencies: FDD ARFCNs are indexed in the order of occurrence in the 3G Neighbour Cell description. For each FDD ARFCN indicating UTRAN FDD cells, the cells are indexed in the order of increasing values of the decoded FDD_CELL_INFORMATION parameters.

2)
UTRAN TDD cells / UTRAN TDD frequencies: TDD ARFCNs are indexed in the order of occurrence in the 3G Neighbour Cell description. For each TDD ARFCN indicating UTRAN TDD cells, the cells are indexed in the order of increasing values of the decoded TDD_CELL_INFORMATION parameters.

3)
CDMA 2000 cells: the cells are indexed in the order of occurrence in the 3G Neighbour Cell description.

If a 3G Neighbour Cell Description includes non-supported frequencies or Radio Access Technologies, this shall not be considered as an error; indices in the 3G Neighbour Cell list shall be incremented accordingly. 

If more than one cell / UTRAN frequency with the same index in the 3G Neighbour Cell list are provided by different instances of 3G Neighbour Cell Descriptions, the cell / UTRAN frequency from the message instance with the highest index shall be used. In case the same 3G Cell / UTRAN frequency occurs more than once in the resulting 3G Neighbour Cell list, each occurrence shall be assigned an index but only the cell / UTRAN frequency with the highest index in the 3G Neighbour Cell list shall be referred to in measurement reports. 

If a cell / UTRAN frequency is provided for an index higher than 95 in the 3G Neighbour Cell list, this shall not be considered as an error; the cell / UTRAN frequency shall not be included in the 3G Neighbour Cell list.

The MS behaviour is not specified if the number of 3G frequencies or cells exceeds the MS monitoring capabilities as defined in 3GPP TS 45.008.

3.5 3G cell reselection list (ts44.018 3.4.1.2.1.7)           

3.4.1.2.1.7
The 3G Cell Reselection list

This applies only to a multi-RAT MS. One or more instances of the SI2quater and/or SI2ter messages may provide 3G Cells. If 3G Cells are provided in both of these messages, the union of the cells shall be included in the 3G Cell Reselection list. The 3G Cell Reselection list may contain up to 96 3G Cells. 3G Cells not provided explicitly in the SI2ter message or in the SI2quater message (frequencies on their own) are not included in these 96 cells. Up to 8 frequencies on their own, can be added to these 96 cells.

NOTE:
Only frequencies for which the parameter NR_OF_FDD_CELLS or NR_OF_TDD_CELLS is set to 31 are added to the 3G Cell Reselection list (frequencies on their own). Frequencies for which  NR_OF_FDD_CELLS is set to 0 (and FDD_Indic0 is set to 0) or NR_OF_TDD_CELLS is set to 0 (and TDD_Indic0 is set to 0) are added to the 3G Neighbour Cell list and are only used for RSSI reporting (subject to the restrictions given in 3GPP TS 45.008). Frequencies for which NR_OF_FDD_CELLS is set to a value from 17 to 30 or NR_OF_TDD_CELLS is set to a value from 21 to 30 are not added to the 3G Cell Reselection list (see sub-clause 10.5.2.33b).

The MS behaviour is not specified if the number of 3G frequencies or cells exceeds the MS monitoring capabilities as defined in 3GPP TS 45.008.

3.6 G2-100057        

Repeated UTRAN Measurement Control Parameters

UTRAN_FREQUENCY_INDEX (5 bit field)
This field is an index to UTRAN frequencies contained in the 3G Cell Reselection list. These include frequencies contained in the 3G Neighbour Cell list and frequencies on their own provided by the SI2quater message and/or the SI2ter message.

For UTRAN frequencies contained in the 3G Neighbour Cell list, UTRAN_FREQUENCY_INDEX is an index to the frequencies contained in that list. A value of 0 refers to the first UTRAN frequency (TDD-ARFCN or FDD-ARFCN) contained in the 3G Neighbour Cell list; a value of 1 refers to the second frequency contained in the 3G Neighbour Cell list; and so on. A frequency is said to be contained in the 3G Neighbour Cell list if a cell on that frequency is included in the list. Indices are allocated according to the order in which 3G cells appear in the 3G Neighbour Cell list. When multiple cells on the same frequency are included in the 3G Neighbour Cell list, only one index is defined for that frequency.

For UTRAN frequencies on their own provided by the SI2quater message (i.e. frequencies for which the parameter NR_OF_FDD_CELLS or NR_OF_TDD_CELLS is set to 31), the UTRAN_FREQUENCY_INDEX of these frequencies take the values from 31 in the descending order according to the order of occurrence in the 3G Neighbour Cell description IE.

For UTRAN frequencies on their own provided by the SI2ter message, the UTRAN_FREQUENCY_INDEX of these frequencies take the values in the descending order from (31 - N_UTRAN_OWN_SI2QUATER) according to the order of occurrence in the UTRAN FDD Description and/or UTRAN TDD Description IEs. N_UTRAN_OWN_SI2QUATER is defined as the number of the UTRAN frequencies on their own provided by the SI2quater message.

Measurement_Control_UTRAN (1 bit field)
This field is used to control whether measurements are made on UTRAN neighbour cells for the UTRAN frequency referenced by UTRAN_FREQUENCY_INDEX, as defined in 3GPP TS 45.008. This parameter applies to each UTRAN frequency indexed within this structure.
4 Conclusion

The listed question 1 – question 5 are open concerns by sourcing company. Based on the discussion in the GERAN meeting, if required, CR is assumed for clarification at a later time.   
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