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Reselection to Cells of other RATs in Full MOCN GERAN
1. Introduction

The reselection to other RATs from GERAN network shared by means of Full MOCN was discussed already in the GERAN#54 meeting. Solutions to filter the neighbour cell information provided on BCCH were presented in [1]

 REF _Ref333395985 \r \h 
[2]. This document discusses the solutions and elaborate on their advantages and disadvantages.
2. Discussion
2.1 Neighbour Cell Information Filtering
The solution in [1] proposes to use bitmap to filter the 3G Frequency list and the E-UTRAN Neighbour Cell list. This solution is referred as Solution 1 in the remainder of the document. Solution 2 described in [2] aims at the same goal but instead of filtering the lists the bitmaps are used to filter instances of SI2quater and SI2ter messages. 

Filtering of SI messages, Solution 2, may lead to larger number of SI messages than Solution 1 in some scenarios if each SI message contains only information relevant to one PLMN, see Fig. 1 Example 2 [2]. For example, this solution requires at least 10 instances of SI2quater messages if there are four additional PLMNs sharing a GERAN network. The larger number of SI messages means a slower acquisition time and may impact on the performance of reselection to other RATs. This drawback is recognized by the authors and an alternative is proposed where some SI messages may convey information for more than one PLMN, see Fig.1 Example 3 [2]. However, also this solution is not without flaws. If SI messages contain neighbour cell information for more than one PLMN, the mobile station would inevitably end up measuring cells on frequencies to which it may not have access, preventing useful measurements. 
For Solution 1, it is not practical to include the bitmap covering all 32 possible indices of 3G Frequency list as in most common scenarios the amount of frequencies will be much lower. Therefore, it proposes to signal the length of each bitmap to minimize the signalling space required by this solution. The coding is shown in Table 1.

Table 1 - Solution 1 coding
	Common part

	< 3G Frequency List bitmap length: bit (5) >

< E-UTRAN Frequency bitmap length: bit (3) >

	Per PLMN

	{ 0 | 1 < 3G Frequency List bitmap: bit(val(3G Frequency list bitmap length)+1)> }

{ 0 | 1 < E-UTRAN Frequency bitmap: bit(val(E-UTRAN Frequency bitmap length))> }


[2] proposes the coding for solution 2 as shown in Table 2.
Table 2 - Solution 2 coding
	Common part

	None

	Per PLMN

	{ 0 | 1 < SI2quater instances bitmap: bit (15) > }

{ 0 | 1 < SI2ter instances bitmap: bit (8)> }


The per PLMN information has to be signalled up to five times, i.e. also once for the common PLMN. Solution 2 requires 5 x (16 + 9) = 125 bits in the most bit hungry case. In case SI2ter message are not present, Solution 2 requires 5 x (16 + 1) = 85 bits.
The amount of information bits required by the Solution 1 coding can be compute using the following formula

Solution 1 code bits = 5 + 3 + 5 x ( 1 + n + 1 + m),

where n is the length of 3G Frequency list bitmap and m is the length of E-UTRAN Frequency bitmap. The information space of 125 bits would allow the combination of the 3G Frequency list bitmap and E-UTRAN Frequency bitmap to be up to 21 bits (m + n = 21). For example this can cover situation where there are 8 E-UTRAN frequencies (maximum possible number allowed by specification) and 13 UTRAN frequencies. 

2.2 RAT Priorities
[2] raised a question whether it is necessary to provide a PLMN specific priority information. The priority information is provided for UTRAN/E-UTRAN frequencies. If we assume that other RAT networks are not shared between operators then those are operated on distinct frequencies. The 8 priority levels should be enough to achieve different prioritization of UTRAN and E-UTRAN between PLMNs provided it is possible to filter the neighbour cell information provided on BCCH. It should be noted that we also take into account the current requirement that GERAN priority shall be different from all UTRAN and EUTRAN priorities and all UTRAN priorities shall be different from all E-UTRAN priorities.
The problem may arise if the neighbour cell information cannot be filtered with the finest granularity like in case of Solution 2, Fig. 1 Example 3 [2]. As described in [2], the mobile stations from two or more PLMNs would consider the neighbour cell information contained in one SI2quater instance valid for their PLMN and will try to take measurements on the indicated frequencies. Consequently, such SI2quater instance shall contain only frequencies with same priorities i.e. PLMN specific priority is only possible if the PLMNs here use the same priority (!), eventually preventing PLMN-specific priority: i.e. one PLMN will have to adapt to the other PLMN which could yield ping-pong situations. If different priorities are provided, e.g. one PLMN would like to provide the highest priority to E-UTRAN, then mobile stations from the other PLMN will try to reselect to cells on that frequency too and different UTRAN and E-UTRAN prioritization between PLMNs becomes a problem.
3. Conclusions

Two solutions for reselection to other cells of other RATs in Full MOCN network are discussed in this document. Although, it may seem Solution 2 may require fewer bits for signalling of filtering information, the comparison of the two solution is to straight forward. It can be expected that the number of SI2quater and SI2ter message will increase with Solution 2 especially if sharing PLMNs intend to use different priorities. The larger number of SI2quater and SI2ter messages negatively impacts the SI acquisition performance for all mobile stations.
Solution 1 would probably require slightly more space in the new SI 22 message. But on other hand, it has no impact on the number of SI2quater and SI2ter messages. Because the filtering is done on frequencies of other RATs, different prioritization of other RATs means no problem.
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