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3G neighbour cell reporting in network sharing
1 Introduction
In GERAN#56 meeting, the CR[1] for Broadcast of additional information for Network Sharing related to inter RAT mobility in the new SI23 was agreed. Some more correction CR [2] was discussed to clarify how to use the SI23 but was postponed since it was still not clear in Packet measurement report case. This contribution will discuss the some more potential problems in UTRAN cells measurement and reporting and find a way forwards.
2 Background 
2.1 Deriving the 3G Neighbour Cell list
It’s defined in TS 44.018 that

“In case network sharing is in use in the cell, the SI23 message may provide PLMN-specific UTRAN Frequencies Description information. A mobile station supporting network sharing shall use this information instead of the 3G Neighbour Cell Description information to build the 3G Neighbour Cell List, when it is applicable to the selected PLMN.’
The UTRAN frequencies Description in SI23 is as follows, and obviously there is only frequency information without any cell info will be provided.

	< UTRAN FDD/TDD Description struct > ::=


{{ 0 | 1 < Bandwidth_FDD : bit (3) > } | { 0 | 1 < Bandwidth_TDD : bit (3) > }}


{ 1 < Repeated UTRAN FDD/TDD Neighbour Frequency and Priority : 


< Repeated UTRAN FDD/TDD Neighbour Frequency and Priority struct >> } ** 0 ;



	< Repeated UTRAN FDD/TDD Neighbour Frequency and Priority struct > ::=


{ 1 < UTRAN-ARFCN : bit (14) > } ** 0


{ 0 | 1  < UTRAN_PRIORITY : bit(3) > }

< THRESH_UTRAN_high : bit(5) >


{ 0 | 1
< THRESH_UTRAN_low : bit(5) > }


{ 0 | 1
< UTRAN_QRXLEVMIN: bit(5) > }  ;




2.2 UTRAN cell reporting in MR/PMR
In current MEASREMENT REPORT and PACKET MEASUREMENT REPORT, only the index for a UTRAN cell in the 3G NCL is reported.

In MEASREMENT REPORT message, the measurement result is reported in such a structure.
	< NCELL Report struct > ::=


< RXLEV-NCELL: bit (6) >


< BCCH-FREQ-NCELL : bit (5) >


< BSIC-NCELL : bit (6) > ;


When such a structure is used to report on 3G cells

· the RXLEV-NCELL i is the result of measurement on the i'th neighbour cell
· the BCCH-FREQ-NCELL field will be always 31

· the BSIC-NCELL field carries the index of the i'th 3G neighbour cell in the 3G Neighbour Cell list defined. 

In PACKET MEASUREMENT REPORT message, the related structure is as follows.
	< 3G Measurement Report struct > ::=


< N_3G: bit (3) >


{
< 3G_CELL_LIST_INDEX : bit (7) >



< REPORTING_QUANTITY : bit (6) > } * (val(N_3G + 1 )) ;


For 3G measurement report, the index in the 3G Neighbour Cell List should be reported with signalling quantity which is defined as the quantity for the i'th reported 3G cell.
2.3 Scenarios when the 3G NCL based on SI23 is used to report
Although the intention for the SI23 is used for IRAT cell reselection in idle mode but in some cases, the 3G NCL based on SI23 can be used as the reference list in measurement report.
Case 1

“This  (3G Neighbour Cell) list (either from SI2quater, SI23 or from PSI3quater) shall then 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 Description.”

Note, it’s proposed in the postponed CR GP-130256
When in dedicated mode the mobile station regularly sends either MEASUREMENT REPORT or ENHANCED MEASUREMENT REPORT messages to the network.

Case 2

The 3G NCL can be modified by the PACKET MEASUREMENT ORDER message. When the supporting mobile station enters the packet transfer mode, the 3G NCL built on SI23 can still be valid until any modification from PACKET MEASUREMENT ORDER message. Then the mobile station will report the 3G cell if available in the PACKET MEASUREMENT REPORT. 
Case 3
When in NC1 or NC2 mode, the mobile station shall perform the NC measurements and send measurement reports in PACKET MEASUREMENT REPORT to the network even in packet idle mode. In such case, the 3G NCL based on SI23 will be used as the reference list. 
3 Problem description
In case 1-3, the 3G NCL based on SI23 can only provide the frequency info.

Currently the UTRAN frequencies on their own provided in 3G NCL are used for RSSI reporting.

In 45.008, it’s also required that

“If the neighbour cell list contains a UTRAN frequency for which RSSI shall be reported, that report shall be included whenever a cell on that frequency is reported, as described in 8.4.7.”
Obviously, there will be no 3G cell/frequencies information will be reported in the case 1-3 since there are UTRAN frequencies only in the 3G NCL based on SI23. 

The 3G cells/frequencies measured by MS will be invisible to the network side.

The mobility to a 3G cell is blocked before any MEASUREMENT INFORMATION/ PACKET MEASUREMENT ORDER message including valid 3G cells information is received in the three cases.

4 Conclusion and proposal
Based on the analysis above, the 3G cells/frequencies measured by a network sharing supporting MS will be invisible to the network side in some scenarios when the 3G NCL is derived from SI23. The mobility to 3G cells will be blocked in these scenarios. 
It’s proposed that
· For case 1 and 2, the BSC should sends MEASUREMENT INFORMATION message / PACKET MEASURE ORDER message containing valid NCL as soon as possible considering the primitive intention for NCL based SI23 is used in re-selection when the MS is in idle mode. Related description should be made in the specification.
· For case 3, the mobile station should report at least one 3G cell identifier, such as cell ID (28bits) or scrambling code (10 bits) in the PACKET MEASUREMENT REPORT message for the BSC to decide if a reselection to a 3G cell is needed. 
· It’s just like the E-UTRAN cells reporting where only frequencies information is broadcasted and E-UTRAN cell ID for each frequency is reported. 
· A new IE is proposed in PMR to indicate the possible candidate 3G cells in idle mode in NC1 and NC2 mode for supporting MS. An example is showed in the annex.
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6 Annex

Packet Measurement Report

This message is sent on the PACCH from the mobile station to the network to report measurement results. The message contains measurement results from the Network Control measurements. For a (3G) multi-RAT mobile station, report on 3G cells may be included. For a (E-UTRAN) multi-RAT mobile station, report on E-UTRAN cells may be included.

Message type:
PACKET MEASUREMENT REPORT

Direction:
mobile station to network

Table 11.2.9.1: PACKET MEASUREMENT REPORT message content

	< Packet Measurement Report message content > ::=


< TLLI / G-RNTI : bit (32) >


{ 0 | 1 < PSI5_CHANGE_MARK : bit (2) > }


 0 < NC Measurement Report : < NC Measurement Report struct > >



{ null | 0 bit** = < no string >


-- Receiver compatible with earlier release

| 1 









-- Additions in release 99 :


{ 0 | 1 
{ 0 < BA_USED : bit > < 3G_BA_USED : bit > | 1 < PSI3_CHANGE_MARK : bit(2) > }




< PMO_USED : bit > }



{ 0 | 1 < 3G Measurement Report : < 3G Measurement Report struct > > }



{ null | 0
bit ** = < no string >
-- Receiver compatible with earlier release


| 1








-- Additions in Rel-5 :



{ 0 | 1 < G-RNTI extension : bit (4) > }




{ null | 0
bit ** = < no string >
-- Receiver compatible with earlier release




| 1








-- Additions in Rel-8 :




{ 0 | 1 < E-UTRAN Measurement Report : < E-UTRAN Measurement Report struct > > }





{ null | 0
bit ** = < no string >
-- Receiver compatible with earlier release





| 1








-- Additions in Rel-9 :






{ 0 | 1 < UTRAN CSG Measurement Report : < UTRAN CSG Measurement Report IE > > }






{ 0 | 1 < E-UTRAN CSG Measurement Report : < E-UTRAN CSG Measurement Report IE > > }





{ null | 0
bit ** = < no string >
-- Receiver compatible with earlier release






| 1








-- Additions in Rel-11 :







{ 0 | 1 < 3G Measurement Report for network sharing : < 3G Measurement Report for network sharing struct > > }




< padding bits > } } } } ;



	< 3G Measurement Report for network sharing struct > ::=


< N_3G: bit (3) >


{
< 3G_CELL_LIST_INDEX 2 : bit (2) >


<Scrambling Code :bit(10)>


< REPORTING_QUANTITY : bit (6) > } * (val(N_3G + 1 )) ;


Table 11.2.9.2: PACKET MEASUREMENT REPORT information element details

	3G Measurement Report for network sharing
This field contains the measurement results for one UTRAN cell including the scrambling code and the reporting quantity. It’s used when the MS is in idle mode and the 3G Neighbour Cell List is derived from SI23 in network sharing.


	3G_CELL_LIST_INDEX 2 (2 bit field)
This is the index of the i'th reported 3G neighbour cell in the 3G Neighbour Cell List derived from SI23 in network sharing.
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