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1. Introduction

After the joint discussion by R1 and S4 on GSM-AMR handling, the method of transferring in-channel mode command has been determined (i.e., the fourth TrCH dedicated for the mode command). This contribution discusses the allocation of mode command handling function, especially in the case of TFO.

2. Issues

The following two issues are discussed in this contribution and solutions are proposed.

A. Number of assigned TrCHs

The number of necessary TrCHs are different in the case of TFO and in other cases because of the necessity of in-channel mode command. In the case of TFO (especially in the communication with GSM MSs), the TrCH for in-channel mode command is necessary since the mode command is sent from GSM system determining the appropriate mode based on the quality of the GSM radio interface. However, when TFO is not applied, i.e., either the network transcoder is active or in TrFO, the in-channel mode command is not necessary since the mode is controlled by RRC and the quality is maintained by the transmission power control procedures. Therefore, the number of assigned TrCHs has to be discussed.

B. Mode decision by UE

In the case of TFO, UE receives the mode control in RRC level (i.e., TFC control) and through the TrCH for mode command. Therefore there has to be a rule for the UE on how to handle the two mode controls.

3. Discussion
3.1 Number of TrCHs in normal operation

As discussed above, except for the case of TFO, only three TrCHs are necessary for GSM-AMR. However, there is still a need to discuss the number of TrCHs actually set up in such cases. There are two possible approaches:

a. RNC, detecting whether the communication is supported by TFO or not, sets up only necessary number of RAB sub-flows, i.e., four in TFO and three in other cases.

b. RNC sets up four RAB sub-flows regardless the necessity of the in-channel mode command. Except for the TFO case, then, no information is transferred through the fourth RAB sub-flow. From radio interface interference point of view, this approach is as efficient as the other approach.

For the realisation of the “a” approach, first the negotiation between the two network transcoders has to be completed or the transcoder in the IMT network has to determine that there is no facing network transcoder on the other side. Thus approach “a” may lead to the delay in communication set-up. It is, however, proposed to allow both approaches for the following reasons.

· Network operators should be allowed to choose the efficient usage of the code resources even if it may lead to a certain communication setup delay.

· It can be also a network operator’s choice to have shorter communication setup delay although it may not lead to the most efficient usage of the code resources.

3.2 Mode decision by UE

From the above discussion, if four TrCHs are set up, the UE receives two types of mode control from the network: one from RRC and another through the TrCH for in-channel mode command. Upon the radio bearer setup, RRC indicates all the possible modes in terms of TFCS. If the allowed TFCs are changed, RRC indicates the updated set. In addition, in the case of TFO, the in-channel mode command is also sent to the UE. UE handles the two mode controls as follows.

At any time, the UE follows the indicated TFCS. Then if the in-channel mode command is also received, the UE applies the requested mode as far as the mode corresponds to one of the TFCs indicated by RRC. In this way, the UE applies a “minimum principle” between the TFCs and the mode command within the TFCS.

Then the issue is how to handle the in-channel mode commands that requests a prohibited mode, i.e., the mode which is not included in the TFCS. The following four solutions can be considered.

i) Overwriting of the in-channel mode command by RRC in the network:
In this scenario, DHO overwrites the in-channel mode command if the command requests a prohibited mode, based on the allowed set of TFIs.

ii) Overwriting of the in-channel mode command by RRC in the UE
In this scenario, the rate control function in the UE overwrites the in-channel mode command based on the allowed set of TFIs.

iii) Overwriting of the in-channel mode command by transcoder in the network
In this scenario, the transcoder in the network overwrites the in-channel mode command. The transcoder decides the mode based on the allowed RFCIs.

iv) Application of “minimum principle” in the UE transcoder
In this scenario, the in-channel mode command is not overwritten. However, the transcoder in the UE applies the minimum principle to the received allowed TFCS and the in-channel mode command even if the latter requests a prohibited mode. To be more specific, the transcoder applies the highest rate allowed in the TFCS but lower than the rate requested by the in-channel mode command.

First of all, solutions i) and ii) should not be applied. The RRC supports all the functions necessary for the support of services for the CN in a service-independent way. The in-channel mode command for GSM-AMR is specific to GSM-AMR and should be considered as service dependent information. As far as there is a way to handle the information in the service specific functions (i.e., transcoder in this case), the RRC should not understand and handle such service dependent information. In that way, expandability and applicability of RRC functions for future services are guaranteed.

Then among solutions iii) and iv), although both are acceptable, iv) is a preferable solution. The UE transcoder applies both the allowed TFCS and the in-channel mode command as input information to the mode control at least in the limited cases as discussed above. Just adding cases that the in-channel mode command requests the prohibited mode does not add so much complexity and can be considered as a part of the mode control function. In addition, even if solution iii) is applied, UE transcoder may need to check the consistency between the two types of mode control. Then the required functions are minimum in solution iv).

4. Conclusion and proposal
As a conclusion, this contribution proposes as follows.

· It is up to each operator’s choice whether to set up three or four RAB sub-flows for the support of GSM-AMR. The specifications should allow both approaches.

· The up-link GSM-AMR mode decision by UE should be made by UE transcoder by combining RRC TFC control and the in-channel mode command sent in the case of TFO. Another possible (but less preferable) solution is to let network transcoder overwrite the in-channel mode command based on the allowed RFCI.

It is proposed that the above two items be accepted as working assumptions in R3. Regarding the mode decision, a liaison requesting appropriate functions in GSM-AMR transcoder should be sent to S4 immediately.

