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Addition of GPRS mode for handover in GAN
1. Backgrounds
In GAN registration request message there is a mandatory IE “GSM RR/UTRAN RRC State”. We believe that the information in this IE provides valuable information [1] and the IE should further be enhanced to include the GPRS mode. This document will further discuss and explain how the information is used to optimise procedural functionality and concludes that the GPRS mode is required. 
2. Problems

When MS is involved in ongoing services in GERAN/UTRAN coverage it may be handed over to GAN to continue the services.The handover decision is made by the source BSS/RNC. If MS does not provide state information during GAN registration procedures the GANC may select a GAN cell resulting in subsequent inter-RAT handover procedures, which may cause inter-RAT measurements problems described below. The detailed explanation is given in the following scenario. 
Scenario: 
a) The MS has been involved in a PS service in GERAN coverage.

b) The MS has started registration to GAN network. The GAN network has no knowledge about whether the MS is in PS Active mode. The GAN network may believe that the MS is in PS Standby mode and registration to GAN is only for cell re-selection, the selection of GAN mode is not considered critical so it can provide either GAN A/Gb mode or GAN Iu mode. The GANC decides in this case to provide GAN Iu mode to the MS.
c) Now the MS is still involved in the ongoing service in GERAN coverage and registered on GAN Iu mode. The MS wants to trigger handover from GERAN to GAN, so it included the measurement report of the GAN Iu mode cell as a UTRAN cell (identified by UARFCN+PSC) in measurements report. However according to 45.008[2], the measurements report has to be structured with the following priority:

The MS shall include the neighbour cell measurement results using the following priority order:

1) the number of strongest GSM cells with known and valid BSIC and with a reported value equal or greater than XXX_REPORTING_THRESHOLD, in the frequency band of the serving cell, according to the value of the parameter SERVING_BAND_REPORTING;

2) the number of strongest GSM cells with known and valid BSIC and with a reported value equal or greater than XXX_REPORTING_THRESHOLD, in each of the frequency bands in the BA list, excluding the frequency band of the serving cell, according to the value of the parameter MULTIBAND_REPORTING;

3) the number of best valid cells and with a reported value equal or greater than XXX_REPORTING_THRESHOLD, in each supported other radio access technology/mode in the 3G neighbour cell list, according to the value of the parameters XXX_MULTIRAT_REPORTING. When the radio access technology/mode is UTRAN FDD, then additionally the non-reported value (from CPICH Ec/No and CPICH RSCP) shall be equal or greater than FDD_REPORTING_THRESHOLD_2. 

4) The remaining GSM cells with known and valid BSIC or, if indicated by the parameter INVALID_BSIC_REPORTING, with known and allowed NCC part of the BSIC in any frequency band and valid cells of other radio access technologies. Except for cells with high reporting priority as indicated with by the parameter REP_PRIORITY, these cells may be reported less frequently, if indicated by the parameter REPORTING_RATE, but at least once in four consecutive measurement reports. For those cells that are not reported in every measurement report, the MS shall average the measurements of the current and the previous reporting period (i.e. over two reporting periods). 

d) From the above description follows that the GAN Iu mode cell as a UTRAN cell will have lower priority than other GERAN cells. After receiving the measurements report from the MS the GANC may decide to select a GERAN neighbour cell as the target cell because it has higher priority than a UTRAN cell and the MS can not be handed over to the GAN cell. 
3. Solution
According to the above discussion the state of MS is important to GANC when selecting GAN mode during registration procedures. GPRS mode should be added in original GRS IE.
1) When sending registration request to the GANC the MS should include GPRS mode in the message,
2) After receiving registration request message, 
· if the state is GSM dedicated state and/or GPRS active mode, the GANC should provide GAN A/Gb mode to avoid inter-RAT measurements problems such as no RAT specific measurements may be delivered;
· if the state is UTRAN connected state, the GANC should provide GAN Iu mode to avoid inter-RAT measurements problems;
· if the state is GSM IDLE and/or GPRS standby mode, or the state is UTRAN IDLE state, the GANC can either provide GAN A/Gb mode or GAN Iu mode.
3) The definition of GPRS mode is described below:
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Figure 1 GSM RR/UTRAN RRC/GPRS State Information Element

Table 1 GPRS State Information
	GPS, GPRS Mode(octet 3)

Bit 
5 4

0 0   GPRS is in PACKET IDLE MODE
0 1   GPRS is in PACKET TRANSFER MODE
10   Unknown

Other values are reserved for future use.


4. Conclusion
Huawei proposes to add GPRS mode information in the GRS IE to guarantee that the procedures of handover to GAN can be implemented correctly.
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