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Discussion on Priority Assignment in GERAN
1 Overview

In GERAN#37 meeting it was agreed to adopt priority based scheme as the working assumption for mobility principle in IDLE mode. It was also noted that GERAN should not only consider to support priority based scheme for E-UTRAN cells but also for other kinds of RATs e.g. UTRAN cells. However how to apply this priority in GERAN needs further investigation. This paper discusses what parameters need to be further evaluated in GERAN to support priority algorithm.
2 Priority Applied for E-UTRAN -> E-UTRAN/Other RATs
This section mainly describes the current situation in RAN2 of priority assignment for cell reselection from E-UTRAN to other RATs.
Regarding currently agreed priority assignment principles, priorities are assigned to different E-UTRA frequencies and each RAT has its own priority. Furthermore, priority for each frequency in UTRAN and priority for each group in GERAN have been discussed in RAN2#61bis meeting and a conclusion is expected to be reached in next RAN2 meeting. The following table depicts the situation in RAN2 related to priority.
Frequency specific offsets are used only in the case that current serving cell has the same frequency priority as one neighbour cell which is a common offset for all the cells in one frequency. 
Cell specific offsets are used only in the case that more than one cell of the highest frequency priority meets the threshold criterion. The threshold criterion can thus be differed by a specific offset for each cell for either one frequency or two frequencies.
	Parameters
	E-UTRAN
(intra-freq)
	E-UTRAN
(inter-freq)
	UTRAN TDD/FDD
	GERAN

	Priority
	n/a
	yes,

per freq
	yes, 

per RAT or per freq is FFS
	yes,

per RAT or per group is FFS

	Frequency specific offsets
	n/a
	yes
	yes
	yes

	Cell specific offsets 
	yes
	yes
	no
	no


Table 1: Idle mode priority related parameters
Note: according to current RAN2 discussion, priority for each group in GERAN may be priority for each band.
3 Problems on priority applied for GERAN -> GERAN/Other RATs
According to the above reference GERAN should also consider how to assign priorities to different RATs. This section lists some unclear problems that need further investigation in GERAN.
3.1  Priority

From Section 2 priority has different levels such as per RAT and per frequency.
· Intra-RAT case

In intra-RAT cases priority per frequency/group may be needed, e.g. E-UTRAN cells can have different priorities based on different Centre frequencies. This is because battery consumption is different for measurements between intra-frequency and inter-frequency E-UTRAN cells.
It has been discussed in RAN2 that priority per band for GERAN cells should be considered. However the above benefit is not valid in GERAN because the MS in GERAN is always doing inter-frequency measurements. Additionally there’s no explicit service difference between GSM 900 and DCS 1800/PCS 1900 and it seems therefore unnecessary to introduce priority per band for GERAN neighbour cells.
Proposal 1: Huawei suggests to not introduce priority per band for GERAN cells.
· Inter-RAT case

It has been discussed whether to use priority per RAT or per frequency/group in RAN2 but until now no conclusion has been reached. Some concerns have been raised that in inter-RAT cases not only priority per RAT but also priority per frequency/group should be considered. The main benefit in E-UTRAN to include priority per frequency/group for other RAT is to reduce battery consumption by avoiding too much inter-frequency measurements. 

However, the measurements are always based on different frequencies in GERAN and so it seems that the benefit is not valid in GERAN. Furthermore, to introduce priority per frequency/group means to extend the broadcast system information which now has very limited space left in GERAN. Another concern is that operators have to do much O&M work to configure so many priorities consistently in different RATs.

The only benefit of priority per frequency/group for other RAT is to reduce the number of cells that the MS will measure for cell reselection. However, since priority is only used in IDLE mode with no ongoing services and it is the MS to search and reselect a cell, the decrease in the number of measured cells does not seem to have a significant impact. Therefore it seems unnecessary to apply priority per frequency/group for E-UTRAN/UTRAN neighbour cells in GERAN and priority per RAT is enough.

Proposal 2: Huawei suggests to only consider priority per RAT on inter-RAT cases. Priority per frequency/group shall be handled only inside the target RAT itself.
3.2 Frequency specific offsets

Frequency specific offsets are used in the case of equal inter-frequency priorities. The purpose to use frequency specific offsets is to avoid ping pong problem between two cells with equal priorities. 
To introduce frequency specific offsets means that priorities per frequency should be introduced. For each frequency, if its priority is the same as the serving GERAN cell, a frequency offset is needed. Furthermore, if there are two E-UTRAN neighbour cells with equal frequency priorities the frequency specific offsets are needed to make the MS select one of these two E-UTRAN cells. All this will extend the broadcast system information in GERAN.
Additionally we can have an alternative solution to handle the case when the serving GERAN cell has the same priority as one E-UTRAN neighbour cell. The MS can then treat the camped GERAN cell as having a higher priority than all other E-UTRAN neighbour cells with equal frequency priorities. In this way the MS will not reselect to E-UTRAN cells with equal priorities and ping pong problems can be avoided. Appropriate settings of the reselection thresholds for neighbour cells can also be helpful to restrict the possibility that the threshold criteria is met for both cells with equal priorities. It therefore seems unnecessary to introduce frequency specific offsets for E-UTRAN/UTRAN neighbour cells in GERAN. 
Proposal 3: Huawei suggests to not include frequency specific offsets for E-UTRAN/UTRAN neighbour cells in GERAN.
3.3 Cell specific offsets
Cell specific offsets may be used when selecting a best cell in one frequency. However it seems not necessary to introduce this parameter to GERAN for E-UTRAN/UTRAN neighbour cells. To introduce this parameter to GERAN a white list is needed to give information of frequency, cell ID and associated cell specific offsets. This will extend system information and bring much configuration work in GERAN.
When more than one cell of the highest priority meets the threshold criteria the MS can select a cell on the best frequency and then initiate an intra/inter-frequency cell reselection on that RAT by the information of cell specific offsets broadcast in that RAT.
Proposal 4: Huawei suggests to not include cell specific offsets for E-UTRAN/UTRAN neighbour cells in GERAN.

4 Conclusion
To simplify the work of introducing priorities into GERAN Huawei suggests that only inter-RAT priorities are introduced. Inter-frequency priorities as well as frequency/cell specific offsets are only considered in the target RAT (i.e. E-UTRAN and UTRAN), thus reducing the impact on the current GERAN network.. However, we also think it should be up to operators decide what type of priorities they want put in relation to the extra O&M work needed.

























































