3GPP TSG GERAN#38

Tdoc GP-080673
Malaga, Spain, 12 – 16 May 2008

Agenda Items 7.2.5.3.3

Source: Telefon AB LM Ericsson

Measurement Report messages with E-UTRAN neighbour cell information
1 Introduction

Drawbacks and benefits for the so called black list and white list alternatives for handling of E-UTRAN neighbour cell information in GERAN have been discussed. One of the main issues for the black list alternative is the need to include the frequency and the Physical Layer Cell Identity information in the measurement report messages in order to identify E-UTRAN cells. That, in turn, would limit the number of cells that can be reported in the measurement reports. This contribution makes a proposal for how to address this issue.
2 Packet Measurement Report messages
In order to support PS Handover and Network Controlled cell reselections to E-UTRAN the identity of the reported E-UTRAN cells needs to be included in the measurement reports. For the black list approach, the E-UTRAN cell can then be identified with the Physical Layer Cell ID (9 bits long) and the frequency information. It is here assumed that the latter can be limited to 4 bits, allowing up to 16 different E-UTRAN frequencies.
If the existing Packet Measurement Report message (in Table 11.2.9.1 in TS 44.060) would be extended to include E-UTRAN measurements, the following new Rel-8 IEs would then need to be included:

· Presence indication for Rel-8 extension (1 bit) and presence indication for E-UTRAN neighbour cells (1 bit);
· Number of E-UTRAN cells (3 bits);
· E-UTRAN frequency (4 bits per reported E-UTRAN neighbour cell);
· E-UTRAN Physical Layer Cell ID (9 bits per reported E-UTRAN neighbour cell);
· Reporting Quantity (6 bits per reported E-UTRAN neighbour cell).
The size of the message would then increase to ~172 bits in the worst case when 1 GERAN cell (with BSIC value included), 1 UTRAN cell and 4 E-UTRAN cells are reported and all optional IEs (except for the G-RNTI) are included. A new packet measurement report message thus needs to be defined.
A proposal for a new packet measurement report message, including E-UTRAN neighbour cells, can be found in Table 1 below. This message would only be used when E-UTRAN neighbour cells are reported. The possibility to include either the mobile station’s TFI value or the TLLI value has been introduced in the message. The TLLI value is then used when there is no available TFI value, i.e. for measurement reports sent when in idle mode. When the mobile station has a TBF the TFI value is used. It is then always possible to report six neighbour cells (GERAN, UTRAN and E-UTRAN) when the mobile station has a TBF (i.e. in packet transfer mode). Some unnecessary bits have also been removed compared to the existing Packet Measurement Report message.
With this message, the only case where it would not be possible to fit measurements for six cells (GERAN, UTRAN and E-UTRAN) into the report would be when:

· the TLLI needs to be used, i.e. the mobile station has no TBF and is thus not in packet transfer mode; and
· measurements for all three RATs need to be included in the single measurement report; and

· at least 4 of the cells are GERAN cells, where BSIC needs to be included, and/or E-UTRAN cells.

The mobile station shall of course take the RAT priorities into consideration when deciding what neighbour cells (i.e. cells for what RAT) to report. That would then in many cases lead to that cells for a specific RAT are not included in the measurement reports.
	< Packet E-UTRAN Measurement Report message content > ::=


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

               | 1 < Global TFI : < Global TFI IE > > }

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


< NC_MODE : bit (1) >

< RXLEV_SERVING_CELL : bit (6) >


< GERAN NC Measurement Report : < GERAN NC Measurement Report struct > >


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



< PMO_USED : bit > }


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

< E-UTRAN NC Measurement Report : < E-UTRAN NC Measurement Report struct > >

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

< padding bits > } } ;



	< GERAN NC Measurement Report struct > ::=


< N _GERAN : bit (3) >

- set to ´0´ in case there are no GERAN cells to report

{
< FREQUENCY_N : bit (6) >



{ 0 | 1 < BSIC_N : bit (6) > }



< RXLEV_N : bit (6) > } * (val(N _GERAN)) ;



	< UTRAN NC Measurement Report struct > ::=


< N_UTRAN: bit (3) >


{
< 3G_CELL_LIST_INDEX : bit (7) >



< REPORTING_QUANTITY : bit (6) > } * (val(N_UTRAN)) ;



	< E-UTRAN NC Measurement Report struct > ::=


< NUMBER_OF_E-UTRAN_NC_MEASUREMENTS : bit (3) >


{
< E-UTRAN_FREQUENCY_INDEX : bit (4) >



< E-UTRAN_PHYSICAL_LAYER_CELL_ID : bit (9) >



< REPORTING_QUANTITY : bit (6) > } * (val(NUMBER_OF_E-UTRAN_NC_MEASUREMENTS));



Table 1 New “Packet E-UTRAN Measurement Report” message
Similar changes as for the packet measurement report messages would probably be needed for the (CS) measurement reports.
In the Packet Cell Change Notification procedure, the mobile station informs the network that the cell reselection criteria are fulfilled and informs about the proposed target cell. In addition, the mobile station shall include reports for 6 other neighbour cells (if available). It could however be questioned if there is a need for 6 neighbour cells (in addition to the proposed target cell) in that message. Already today there are cases where that would not fit into the message (when GERAN cells are reported with BSIC values).
3 Conclusion
In this paper a proposal for a new packet measurement report including E-UTRAN neighbour cells, when the black list approach is used, has been presented. With the new message it would always be possible to include 6 neighbour cells (GERAN, UTRAN and E-UTRAN) when the mobile station has a TBF. There are only a few situations, when the mobile station is in idle mode, where 6 neighbour cells would not fit into the message.
