3GPP TSG RAN WG2 #51





              Tdoc-R2-060498
13th – 17th February 2006 Denver, Colorado
Agenda item:

11.2
Source:


Samsung, Orange, Telecom Italia
Title:


GAN cell reporting
Document for:

Discussion and decision
1.  Introduction

During RAN2#49, and also afterwards on the email reflector, many discussions took place w.r.t. the reporting of GAN cells in UTRAN.  This resulted in the approval of GP-060460 and GP-060399 in the TSG-GERAN meeting #28. However GERAN did acknowledge that further work might be required on the detailed GAN cell reporting.
In this contribution we want to revisit the decisions made in these CR’s, and see whether they were not to restrictive.
2. Current specification
The approach specified in GP-060460 and GP-060399 can be summarised as follows:

In GAN preferred mode:

· the UE configured with event 3A is allowed to report one GAN cell whenever it successfully registered with a GANC. The report should indicate the cell quality as the best possible receiving level.
· if the UE is configured with event 3B, this event can be used to report the loss of the connectivity with the GANC. In this case the report should contain the lowest possible receiving level.
In GERAN/UTRAN preferred mode:

· the UE configured with event 3A is allowed to report one GAN cell when it successfully registered with a GANC, no GERAN cells meet the triggering criteria and the UTRAN quality is below the “threshold own system”. Again the report should indicate the cell quality as the best possible receiving level.

· if the UE is configured with event 3B, this event can be used to report the loss of the connectivity with the GANC. In this case the report should contain the lowest possible receiving level.
3. Current limitations

3.1. Reporting with periodic reporting or event 3C
The current solution is restricted to GAN cell reporting with event 3A. This is due to the fact that for GERAN/UTRAN preferred mode, in the current solution both a “threshold for own system” and a “threshold for other system” are required. 

This limitation could be considered a “punishment” for systems currently basing their inter-RAT measurements on periodic reporting, or on reporting related to event 3c. These systems will not be able to use the same inter-RAT measurements for both GERAN and GAN cell reporting.

It would be good if we could remove the need for the indicated thresholds in order to allow also the usage of periodical reporting and the usage of other events.

3.2. No GANC reporting in GERAN/UTRAN preferred mode
As already remarked on the reflector, it seems too restrictive to forbid GAN cell reporting in case the UE is in GERAN/UTRAN preferred mode and either GERAN cells meet the triggering criteria or the UTRAN has sufficient quality. This restriction could lead to a situation in which GAN cell availability will only be indicated quite late to the network. In addition, if the network is not able to perform a handover to a signalled GERAN cell (e.g. due radio resource congestion or network internal problems), the network would anyway not be made aware of the GAN cell availability.
There also seems to be no cost in allowing at least in the specification the reporting of GAN cells without these restrictions. As already suggested on the RAN2 reflector, the signal quality level could be used to indicate to the network whether the UE prefers to be handed handover to these cells or not:

· GAN cells reported with a low quality (equal to 0 or an indicated threshold) should be interpreted by the network as an indication that the UE is in GERAN/UTRAN preferred mode, and
· GAN cells reported with high signal quality should be interpreted by the network as an indication that the UE is in GAN preferred mode.
Proposal 1: 
Remove the restriction of not being allowed to report a GAN cell in case the UE is in GERAN/UTRAN preferred mode and either GERAN or UTRAN still meets the quality criteria.

Note that “when” to start listening for GAN cells is still considered an implementation issue (and thus also whether the UE will actually report GAN cells while in GERAN/UTRAN preferred mode and still seeing GERAN/UTRAN cells with sufficient quality).
3.3. Reporting multiple GAN cells
The current specification text indicates that the UE can, regardless of the mode, only report one GAN cell. 
The limitation of reporting only one GAN cell might be acceptable. On the other hand, one could argue that it is better to inform the network of multiple handover candidates when a registration with multiple GANC’s has been performed. In this case, instead of only reporting one cell, the UE could be allowed to report multiple GAN cells. In order to allow the UE to indicate a preference, it seems insufficient to only allow reporting with 1 signal level. Instead it seems better to e.g. specify a limit in the signal quality report: 

1) GAN cells reported below this limit should be considered as “GANC registration performed but GERAN/UTRAN is preferred.

2) GAN cells reported with a signal quality above this limit should be considered as “GANC registration performed and GAN preferred”

3) The UE can express its preference amongst the GAN cells based on the difference in reported signal quality 

However in practice we assume it is quite unlikely that the UE will maintain connectivity towards multiple GANC, just for allowing more handover flexibility (IPsec and TCP connection need to be maintained). Therefore we propose not to introduce this possibility.
Note: 
The specification is a bit unclear what “reporting only one cell” means exactly, e.g. what about the case a 3a event is triggered first with GANcell1, then with GANcell2. This anyway needs to be clarified.

3.4. Reporting with periodic reporting/other events (revisited)
Section 3.1. removed the need for the “threshold own system” and “threshold other system” w.r.t. GAN cell reporting. This opens the door for also handling GAN cells with other measurement reporting approaches.
The handling in the case of event 3c and periodic reporting is relatively straightforward. These also are assumed to be the main solutions used today for inter-RAT measurements (in addition to 3A).

Event3d is somewhat more complex (change of best cell in system) since only 1 cell can be the best cell. One solution could be to only consider GAN cell reporting with 3d in “GAN preferred mode”, but this does not seem to be a complete solution. Therefore it is proposed not to introduce reporting of GAN cells with event 3d. We think this approach can be defended due to the fact that a UTRAN today should never use event3d as the only inter-RAT report anyway: if a network only uses the event 3d, it cannot guarantee that a certain GERAN cell, even if it is the best cell, is above a certain quality level when triggering an inter-RAT handover.
Proposal 2:

It is proposed to allow reporting of GAN cells with event 3c “The estimated quality of the other system is above a certain threshold” and with periodic inter-RAT reporting.

4. Proposal
It is proposed to agree on the proposals above, and to agree on the attached CR which reflects these proposals. 

This contribution only addresses the stage-3. The required changes for the stage-2 (43.318) are addressed in a separate contribution.
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Annex C (normative):
(Source-RAT) Measurement Report for Handover and Cell Change Order to GAN

C.1
Measurement Report for Handover and Cell Change Order to GAN
The MS uses the (Source-RAT) measurement report procedure to "request" handover to GAN for voice call or signalling session. It also uses it to "request" a Cell Change Order to GAN for packet data session.

The procedure is initiated after GAN-RC has successfully registered with GANC, provided the following conditions are met:

-
the GAN-RC stays registered with GANC;

-
if the source RAT is GERAN/UTRAN, and the MS is in dedicated mode (signalling only or speech mode), network has requested reports according to NETWORK_CONTROL_ORDER or in DTM mode (simultaneous dedicated mode and packet transfer mode) or UTRA RRC Connected Mode for CS domain services;

-
the ARFCN provided by GAN-RC (i.e. the GAN-ARFCN) is within the cell info list used for measurement reporting in the source RAT;

-
no GSM neighbour cell matching the {GAN-ARFCN, GAN-BSIC} couple has been detected.

The MS shall not be connected to more than one GANC at any one time, and therefore shall not report more than one {GAN-ARFCN, GAN-BSIC} couple during the period of the connection to the GANC.

If the MS is in GAN preferred mode, the RR entity in the source RAT shall report that the cell associated with the {GAN-ARFCN, GAN-BSIC} couple has the best possible receiving level (i.e., RxLev = 63).

If the MS is in GERAN/UTRAN-preferred mode, the RR entity in the source RAT shall report that the cell associated with the {GAN-ARFCN, GAN-BSIC} couple has the minimum required signal level for handover (i.e., RxLev = "indicated threshold" or RxLev = 0 if no threshold has been indicated).

NOTE: The threshold in question is the threshold indicating the minimum required signal level for a cell to be candidate in handover procedures
Annex E (normative):
GAN Specific Requirements for Interworking with UTRAN

E.1
GAN Specific Requirements for Interworking with UTRAN 

The UE shall include the Support of Handover to GAN indication in the UE Radio Access Capabilities provided to the RNC.

NOTE:
The RNC support of functionality for UTRAN to GAN Handover is implied by the inclusion of the ARFCN for GAN in the neighbour cell list of the UE. 

The GAN and GERAN capable UE shall conform to all the requirements for Inter-RAT events as defined in TS 25.331 for reporting GERAN cells.

W.r.t. reporting GAN cells, the UE can be in one of two modes:

1) GAN preferred: the UE prefers to stay in GAN rather than GERAN or UTRAN.

2) GERAN/UTRAN preferred: the UE prefers to stay in GERAN/UTRAN rather than GAN;

Reporting of GAN cells can be performed with periodic reporting and all inter-RAT events except for inter-RAT event 3d. Reporting of GAN cells shall only take place related to GAN cells indicated in the inter-RAT cell info list.
The GAN capable UE shall conform to all the requirements for Inter-RAT measurement reporting as defined in TS 25.331 for reporting of GAN cells, except when stated below:

-
For the reporting of a GAN cell in case of configured events 3A or 3C, the UE shall act on the information originally received in the Measurement Control message as follows:

-
Treat the value of the “Hysteresis” parameter as 0.

-
Ignore the “Threshold other system” parameter w.r.t. the triggering of the GAN cell reporting (but not w.r.t. the reported RSSI level, see below).
-
Treat the value of the "Time to trigger" parameter as 0ms.

-
For the reporting of a GAN cell in case of a configured event 3A, , the UE shall in addition act on the information originally received in the Measurement Control message, as follows:

- 
Treat the value of the “Threshold own system” parameter as 0.

As a result, the UE can report one GAN cell with a configured 3A or 3C event whenever it successfully registered on a GANC;

-
When the UE is in GERAN/UTRAN preferred mode and an event 3A or 3C has been configured, the UE reporting a GAN cell shall report that the GAN has cell the minimum required receiving level (i.e. GSM carrier RSSI = “Threshold other system”). A UTRAN receiving a report for a GAN cell with this receiving level can conclude that the UE has successfully registered on the corresponding GANC, but the UE prefers to stay in GERAN/UTRAN;

-
When the UE is in GERAN/UTRAN preferred and periodic reporting has been configured, the UE reporting a GAN cell shall report that the GAN has the lowest possible receiving level (i.e. GSM carrier RSSI = 0). A UTRAN receiving a report for a GAN cell with this receiving level can conclude that the UE has successfully registered on the corresponding GANC, but the UE prefers to stay in GERAN/UTRAN;;
-
When the UE is in GAN preferred mode and an event 3A, event 3C or periodic reporting has been configured, the UE reporting a GAN cell shall report that the GAN cell has the best possible receiving level (i.e., GSM carrier RSSI = 63). A UTRAN receiving a report for a GAN cell with this receiving level can conclude that the UE has successfully registered on the corresponding GANC, and the UE prefers to go to GAN;
-
If a UE reports a GAN cell with an event 3A,3C or periodic reporting which is different from a previously reported GAN cell, the UTRAN can no longer make any assumptions on the UE connectivity level w.r.t. the previously reported GANC.
-
If the RNC has configured the UE with an Event 3B relating to the GAN cell and the UE loses connectivity with the GANC, the UE shall report the GAN cell with the lowest possible receiving level (i.e., GSM carrier RSSI = 0).

-
UE shall not include GAN cells in other Inter-RAT measurement reporting than triggered by events 3A,  3B and 3C, or periodic inter-RAT measurements.
The selection of the RF channel number (ARFCN) used for the UTRAN to GAN handover procedure should not correspond to a channel from any frequency band defined in TS 45.005, to avoid UEs not requiring compressed mode for GSM measurements from unnecessarily powering up their GSM receivers.
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