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 Discussion on Inter-RAT Neighbour Cell Broadcasting in GERAN-FULL-MOCN
1 Introduction
At GERAN#54, the methods to provide the neighbour cells/frequencies description for the inter-RAT mobility to supporting UE is discussed in [1] [2]. Due to the minimum UE monitoring capabilities of frequencies, at GERAN#55, the impact on non-supporting UE caused by too many frequencies provided in the SI2ter/SI2quarter was analyzed in [3] and corresponding solution to rotate the frequencies in SI2ter/SI2quarter for non-supporting UE was proposed. This paper continues to address the issue of inter-RAT neighbour cell broadcasting for both supporting UE and non-supporting UE.  
2 Neighbour cell description for non-supporting UE 
There will be unavoidable impacts on non-supporting UE if the complete inter-RAT neighbour cells/frequencies list is broadcasted in the SI2quater/SI2ter for all PLMNs sharing the cell.
Firstly, the non-supporting UE would read some inter-RAT frequencies/cells belonging to the PLMN which they are not registered to access and the non-supporting UE would perform unnecessary measurement on them. And moreover, reading of these unnecessary information (e.g. frequencies, priorities and thresholds) will delay the cell reselection for non-supporting UEs.
Secondly, power consumption will be increased for the non-supporting UE if performing the SI2quater/SI2ter reading for unnecessary information and performing unnecessary neighbour cell measurement.
Thirdly, the UE behaviour is not specified if the number of 3G frequencies or cells/E-UTRAN frequencies exceeds the UE monitoring capabilities as defined in 3GPP TS 45.008. The non-supporting UE may read none of the inter-RAT frequencies/cells belonging to the PLMN it has registered.

From the view of sourcing company, the impacts mentioned above are not acceptable. It’s proposed to only provide neighbour frequencies/cells description f common PLMN in SI2ter/quarter to non-supporting UEs.
3 Neighbour cell description for supporting UE 
To avoid the impacts on non-supporting UE, it is proposed to include the neighbour frequencies/cells description of up to 4 additional PLMNs in system information different from SI2quater/SI2ter for supporting UEs. Considering the limitation of system information in GERAN, a simplified inter-RAT Neighbour cells/frequencies description for the additional PLMNs is a way forward.
The inter-RAT neighbour cells/frequencies description may need to include measurement parameters, priority parameters and frequencies/cells lists.
· Measurement parameter
The fields included in the measurement parameters can be used for the cell reselection based on ranking. Some fields are used as the threshold to control the measurement and reporting of cells in dedicated mode, packet transfer mode and dual transfer mode.

The measurement parameters in SI2quater can be shared for all the operators sharing the network. The supporting UE can read SI2quater to get the corresponding information and apply to each RAT it cared about. If specific measurement control parameters are needed for a certain PLMN, the network can indicate the specific parameters in dedicated signalling to the UE for a certain specific PLMN.
It is proposed to share the measurement control parameters of common PLMN for all broadcasted PLMNs.

· Priority

The priority parameters are used in the inter-RAT cell reselection algorithm based on priority information. The operator strategy on the reselection on the inter-RAT can be performed by these parameters. So it’s necessary to broadcast them based on per PLMN.

A simplified priority has been suggested in [1] where the CSN.1 encoding is suggested like { 0 | 1< RAT priority:bit(2) >}, to indicated the priority of RAT. From the view of sourcing company, it’s not enough to only broadcast the RAT priority but also the frequency priority. The frequency priority is used to distinguish the priority of the frequency among the same RAT or not. It will be useful for the UE to reselect to the target inter-RAT cells from the several candidates.

The priority parameters now broadcasted in SI2quater is always companion with the reselection threshold. In the network configuration, the UE can be guided efficiently to the target cell by adjusting such a threshold. It is an important parameter in the cell reselection policy for each operator, thus allowing different PLMN has different priority parameter will be beneficial and flexible. When the UE is only registered to a specific PLMN, it will react to the priority and threshold of that specific PLMN.

It’s proposed to broadcast the priority parameters including the reselection thresholds based on per PLMN. 
Possible occupation for each PLMN: Priority 3bits, Threshold 5 bits

· Inter-RAT Frequencies and cells

The information should be broadcast to supporting UE for the measurement in the reselection. But limited by the space in system information, it’s necessary to restrict the number of cells/frequencies to avoid the performance degradation. 

In TS 45.008[4], the UE’s behaviour is not specified if the number of frequencies/cells exceeds the minimum MS monitoring capabilities (3 frequencies from each of the RATs and mode (FDD or TDD) or a maximum of 64 UTRAN cells).
It’s proposed to broadcast 3 frequencies of each RAT for each PLMN, and moreover no scrambling will be broadcast for the UTRAN cell.

Possible occupation for each PLMN:  EARFCN 16 bits  Bandwidth 3 bits 

ARFCN 14bits    Bandwidth 3 bits

4 Conclusion
This paper discussed the possible way to provide the neighbour cells/frequencies description to the FULL-MOCN supporting and non-supporting UEs in GERAN and proposes the method to broadcast the inter-RAT neighbour cell for supporting and non-supporting UEs. 
In conclusion, the sourcing company propose to:
1) Only provide the neighbour cells/frequencies description of common PLMN in the SI2ter/quarter to avoid any impact on non-supporting UE. 
2) Simplify the Inter-RAT neighbour cells/ frequencies description as per PLMN to supporting UEs, and provide them in system information different from SI2quarter/SI2ter. 

· Share Measurement parameters of common PLMN in SI2quarter with all broadcasted PLMNs, no per PLMN basis measurement parameters are needed.
· Restrict the number of frequency to 3 for each RAT for per PLMN, and for the UTRAN cell, no scrambling will be broadcasted.
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