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Discussion on indexing the UTRAN frequencies
1 Background
In GERAN#44 meeting, it was agreed the clarifications on how to construct and modify (GPRS) 3G Cell Reselection list [1~4]. Although regarding to indexing the UTRAN frequencies some concerns were raised in the meeting, an agreement was reached in the offline discussion. This paper further discusses which UTRAN frequencies need to be indexed and how to index them. 
2 Discussion
2.1 Which UTRAN frequencies need to be indexed
The UTRAN frequencies to be added to the 3G NCL or the 3G Cell Reselection list are provided in the SI2quater, SI2ter, or Packet Measurement Order (PMO) message. Which frequencies need to be included in the 3G NCL and/or the 3G Cell Reselection list is discussed below.
2.1.1 SI2quater
Only the FDD case is discussed in this sub-clause. The difference between TDD and FDD is invalid n (refers to NR_OF_FDD_CELLS for FDD, NR_OF_TDD_CELLS for TDD) value, that is, 17<=n< 31 for FDD, 21<=n< 31 for TDD)

· For the UTRAN frequencies for which n=0 and FDD_Indic0=0, at least one explicit 3G cell on it shall be provided. This kind of 3G cells will be added to the 3G NCL and the 3G Cell Reselection list. That is, both of the 3G NCL and the 3G Cell Reselection list include the UTRAN frequencies for which n=0 and FDD_Indic0=0.

· For the UTRAN frequencies for which 0<n<17 or n=0 and FDD_Indic0<>0, the explicit 3G cells are provided. These frequencies are included in both of the NCL and the 3G Cell Reselection list.

· For the UTRAN frequencies for which 17<=n< 31, they are invalid. They are only included in the 3G NCL, and not included in the 3G Cell Reselection list. They don't need to be indexed, because they are not valid and will not be used for setting priorities, measurement control, or CSG related parameters.

· For the UTRAN frequencies for which n=31, they are only included in the 3G Cell Reselection list, not included in the 3G NCL. These frequencies need to be indexed because they may need to be set priorities at least.

So only the UTRAN frequencies in the SI2quater message for which 0<=n<17 and n=31 needs to be indexed. And all of these frequencies are included in the 3G Cell Reselection list.

2.1.2 SI2ter
All the UTRAN frequencies are only included in the 3G Cell Reselection list. They need to be indexed because they may need to be set prioirities.
2.1.3 Packet Measurement Order

Just like the discussion in subclause 2.1.1 for the SI2quater message, only the FDD case is discussed for PMO. The difference between TDD and FDD is invalid n (refers to NR_OF_FDD_CELLS for FDD, NR_OF_TDD_CELLS for TDD) value, that is, 16<n<=31 for FDD, 20<n<=31 for TDD.
· the UTRAN frequencies for which n=0 and FDD_Indic0=0,  at least one explicit 3G cell on it shall be provided. This kind of 3G cells will be added to the 3G NCL and the 3G Cell Reselection list. That is, both of the 3G NCL and the 3G Cell Reselection list include the UTRAN frequencies for which n=0 and FDD_Indic0=0.

· the UTRAN frequencies for which 0<n<17 or n=0 and FDD_Indic0<>0, the explicit 3G cells are provided. These frequencies are included in both of the NCL and the 3G Cell Reselection list.

· the UTRAN frequencies for which 17<=n<=31, they are invalid. They are only included in the 3G NCL, and not included in the 3G Cell Reselection list. They don't need to be indexed, because they are not valid and will not be used for setting priorities, measurement control, or CSG related parameters.

So only the UTRAN frequencies in the PMO message for which 0<=n<17 needs to be indexed. And all of these frequencies are included in the 3G Cell Reselection list.

2.1.4 Summary
From the subclauses 2.1.1 and 2.1.3, table 1 and 2 give the summary of the UTRAN frequencies provided in the SI2quater and PMO messages for FDD and TDD respectively.
Table 1 The UTRAN frequencies provided in the SI2quater and PMO messages for FDD (n refers to NR_OF_FDD_CELLS)
	
	n = NR_OF_FDD_CELLS
	Included in 3G NCL
	Included in 3G Cell Reselection list

	SI2quater
	0<=n<17
	Y
	Y

	
	17<=n<31
	Y (invalid), not need to be indexed
	N

	
	n=31
	N
	Y

	PMO
	0<=n<17
	Y
	Y

	
	17<=n<=31
	Y (invalid), not need to be indexed
	N


Table 2 The UTRAN frequencies provided in the SI2quater and PMO messages for TDD (n refers to NR_OF_TDD_CELLS)
	
	n = NR_OF_TDD_CELLS
	Included in 3G NCL
	Included in 3G Cell Reselection list

	SI2quater
	0<=n<21
	Y
	Y

	
	21<=n<31
	Y (invalid), not need to be indexed
	N

	
	n=31
	N
	Y

	PMO
	0<=n<21
	Y
	Y

	
	21<=n<=31
	Y (invalid), not need to be indexed
	N


According to the table 1 and 2 and sub-clause 2.1.2, it is thought that , only the UTRAN frequencies included in the 3G Cell Reselection list need to be indexed.
2.2 How to index the UTRAN frequencies

In current specifications, UTRAN_FREQUENCY_INDEX is used for setting priorities, measurement control and 3G CSG split. In order to decrease the impact on the current specifications, it is needed to make a change to the definition of UTRAN_FREQUENCY_INDEX for the UTRAN frequencies in the 3G Cell Reselection list. 

For the UTRAN frequencies contained in the 3G Neighbour Cell list, which are all the UTRAN frequencies excluding the invalid ones, how to index them is proposed in [6]. 
For frequencies on their own provided in the SI2quater and/or SI2ter message, they are included in the 3G Cell Reselection list when this list is constructed from the system information, and not changed until the list is reconstructed. That is, PMO does not modify this kind of the UTRAN frequencies. Thus, as discussed in [5], it is proposed that these frequencies take the index values for 31 in the descending order.
Proposal: Frequencies on their own provided in the SI2quater and/or SI2ter take the index values from 31 in the descending order.

3 Conclusion

According to the discussion in sub-clause 2, it is concluded that only the UTRAN frequencies in the 3G Cell Reselection list needs to be indexed. And in order to decrease the impact on the current specifications, it is proposed that the UTRAN frequencies in the SI2ter message and for which n=31 in the SI2quater message take the index values for 31 in the descending order.
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