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3G Neighbour Cell Report in Network Sharing
1 Introduction
3G Neighbour Cell list is always used to perform measurement reporting in MEASUREMENT REPORT and PACKET MEASUREMENT REPORT message. In network sharing, the PLMN-specific UTRAN Frequencies Description on SI23 is used to deduce the 3G neighbour cell list for MS supporting network sharing. It will be clarified that how to perform reporting when using the 3G neighbour cell list based on SI23 in this contribution.
2 Problem Description 
2.1 3G neighbour cell list in non-sharing network
In non-sharing network, 3G neighbour cell list is deduced from SI2quater.
For UTRAN FDD Neighbour Cell, when a frequency is broadcast, the parameters FDD_Indic0 and NR_OF_FDD_CELLS will indicate the measurement and report type of the FDD frequency as in table 1.
Table 1 measurement and report type
	FDD_Indic0
	NR_OF_FDD_CELLS
	Purpose

	-
	31
	frequencies on their own are only added to the 3G Cell Reselection list

	0
	0
	frequencies on their own are only used for RSSI reporting in the 3G Neighbour Cell list

	-
	17-30
	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

	-
	1-17
	CPICH Ec/No or CPICH RSCP reporting


When the frequencies on their own appear in the 3G Neighbour Cell list, they are used for RSSI reporting. But such a reporting should be accompanied with a cell reported on that frequency. In other words, frequencies on their own are reported by the MS only if a 3G cell with the same frequency is broadcast (see [3]).
For UTRAN TDD neighbour cell, the parameter TDD_Indic0 and NR_OF_TDD_CELLS indicate the measurement and report type of the TDD frequency as in table 2.

Table 2 measurement and report type
	TDD_Indic0
	NR_OF_TDD_CELLS
	Purpose

	-
	31
	frequencies on their own are only added to the 3G Cell Reselection list

	0
	0
	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

	-
	21-30
	

	-
	1-20
	P-CCPCH RSCP reporting


It should be noted that the frequencies on their own for UTRAN TDD are only used for the 3G cell Reselection list but not the 3G Neighbor cell list (see [3]).

It’s concluded that 

· the frequencies on their own only appear in the 3G Neighbour cell list for UTRAN FDD frequencies 

· these frequencies are reported by the MS only if a 3G cell with the same frequency is broadcast
2.2 3G neighbour cell list for network sharing
When network sharing is in use in the cell, the SI23 message may provide PLMN-specific UTRAN Frequencies Description information. 
To avoid longer time for the MS to acquire the whole SI23, no Scrambling codes/Cell parameters are broadcast with the UTRAN frequencies and only frequencies of their own are provided in SI23. It can be either UTRAN FDD or UTRAN TDD frequencies.
According to the conclusion in section 2.1, 

· such UTRAN FDD frequencies cannot be reported since no corresponding 3G cell is broadcast; 

· such UTRAN TDD frequencies cannot be reported since they are only used for 3G cell reselection list.
Problem:

The 3G Neighbour Cell list built from the SI23 message cannot be used for 3G cell report.
3 Discussion and Proposal 
3.1 Scenarios 
Three cases can be identified where the 3G neighbour cell list sourced from SI23 will be used for cell reporting.
· Case 1: The 3G Neighbour Cell list fromSI23 shall be used for reporting when the MS enters dedicated mode, until the MS has received a given number of instances of MEASUREMENT INFORMATION messages that contain 3G Neighbour Cell Descriptions.
· Case 2: In NC1/NC2 mode where the measurement report is required, when the supporting mobile station enters the packet transfer mode, the 3G NCL built from SI23 can still be valid until any modification from PACKET MEASUREMENT ORDER message. 
Note, no GPRS measurement reporting is performed while in dual transfer mode
· Case 3: In NC1/NC2 mode where the measurement report is required, when the supporting mobile station is in packet idle mode, if no PMO with modified 3G NCL is provided, the 3G neighbour cell list built from the SI23 message will be used for 3G cell reporting.

3.2 Solution for case 1&2
Considering the 3G NCL sourced from SI23 cannot be used to report any 3G cells, a general solution could be that the MS reports at least a specific cell identity detected on the 3G frequencies contained in the SI23.
However, for case 1 and case 2 there is no actual benefit to apply such a general solution. It probably results in,
· Unnecessary measurement cannot be avoided when a subset of the cells on the frequency belongs to a not allowed PLMN.
· The additional delay caused by the measurement should be taken into account when the MS blindly detects all the cells on the frequency.
Currently when a MS enters the dedicated/packet transfer mode, the subsequent Measurement Information/Packet Measurement Order can provide more precise 3G neighbour cells information than the SI23. 
It is therefore proposed in the case 1 and 2 that the BSS sends the MI/PMO to the MS as early as possible. 
3.3 Discussion for case 3

If the solution sending PMO for case 2 can be applied, there will be no problem for case 3.
In NC1/NC2 mode, when the MS performs the measurement report in packet idle mode, the MS should be in READY state. No more measurement reports shall be sent to the network when a MS leaves the Ready state.
A Packet Measurement Order message is sent when the MS enters the packet transfer mode as showed in figure 1, the 3G NCL is modified by the PMO. Such a 3G NCL_M can keep valid until the MS changes from READY to STANDBY [2]. If any NC1/NC2 Measurement and report are required in the subsequent packet idle mode, the 3G NCL_M will be used for the measurement and report.
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Figure 1 the validity for the 3G NCL modified by the PMO

Obviously, if the PMO is sent when the MS enters the packet transfer mode for the first time, the MS may use the 3G NCL modified by the PMO for any NC1/NC2 measurement report in packet idle mode until the MS goes to the STANDBY state. And when the MS goes to the STANDBY state, there will be no measurement and report requirement in NC1/NC2 mode.
Therefore, the solution applied to case 2 can also be applied to case 3, i.e. sending PMO with 3G cells as early as possible when MS enters packet transfer mode.
4 Conclusion
The 3G NCL built from the SI23 message cannot be used to report any 3G cells. To solve this issue, it’s proposed to add following description in TS44.018 and TS44.060:
For TS 44.018:

The Measurement Information including UTRAN cells information should be sent to a MS supporting network sharing as early as possible after it enters the dedicated mode when applicable.
For TS 44.060:
The Packet Measurement Order including UTRAN cells information should be sent to a MS supporting network sharing in NC1/NC2 mode as early as possible after it enters the packet transfer mode when applicable.
It’s also proposed to agree the corresponding CRs in [3] [4] in this GERAN meeting.
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