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DTM Co-ordination enhancement

Introduction

When a PCU receives a DL LLC PDU for a DTM capable MS that is not in packet transfer mode, the PCU has to find out whether the MS happens to be in dedicated mode or not. If the MS is in dedicated mode, then the PCU shall apply DTM specific procedures in order to transmit the LLC PDU to the MS. Otherwise, the PCU shall apply normal GPRS/EGPRS procedures to establish a DL data transfer for the MS.

This means that the PCU has to communicate with the CS part of the BSS in order to find out whether a DTM capable MS is in dedicated mode or not. There are two straightforward means to do this:

1. The PCU asks the CS part of the BSS, whenever needed, whether the MS is in dedicated mode or not. 

2. The CS part of the BSS informs the PCU whenever a DTM capable MS enters or leaves dedicated mode so that the PCU can keep a record about the DTM mobiles that are having a CS connection within a given network area.

The problem of the first approach is that the PCU has to make such queries quite often because a DL data transfer establishment is quite a frequent procedure in GPRS. On the other hand, it is rather unlikely that a DTM MS happens to have a CS connection ongoing when a data packet arrives at the PCU (a typical traffic load generated by a GSM subscriber is 25 mErl meaning that the subscriber is having a speech connection active only 2.5 % of the time). 

The problem of the second approach is that the CS part of the BSS does not know whether the MS is even attached to the GPRS network. Therefore, the CS part of the BSS has to inform the PCU about all DTM capable mobiles. This results in quite many signaling messages because the CS connection establishment and release procedures are quite common procedures in GSM. On the other hand, it is rather unlikely that a MS will receive any data packets during the CS connection; most the mobiles might not use the GPRS service while they are using the CS speech service. 

In summary, the problem is that the BSS has to perform this kind of DTM co-ordination for all DTM capable mobile stations even if only a small minority of the DTM mobiles is really using both CS and PS services at the same time. 

In the near future, when the DTM penetration is low, this won’t be a problem but as the DTM penetration increases, the signaling load within the BSS will increase to high numbers. 

Let’s consider, for example, the second approach described above: If we assume that the mean GSM call holding time is 120 s, then we may estimate that a BSS with a CS traffic handling capacity of 5000 Erl generates about 2 * 5000 / 120 s ( 80 CS call establishment and release procedures per second. If we further assumed a worst case scenario where the DTM penetration is 100 %, then the DTM co-ordination would generate about 80 signalling messages per second within the BSS.

Current situation

When a DTM MS enters dedicated mode, the CS part of the BSS does not receive any indication whether the MS is attached to GPRS or whether the MS is in GMM Ready state.

When the PCU receives a DL PDU for a DTM capable MS, the PCU has to find out whether the MS is in dedicated mode or not. There are two ways to do this:

1. The PCU asks the CS part of the BSS, whenever needed.

2. The CS part of the BSS informs the PCU about the DTM mobiles that are in dedicated mode.

Both approaches need to be applied to all DTM capable mobiles which will result in a considerable signalling load within the BSS when the DTM penetration is high.

Proposed Solution

Whenever a DTM capable MS enters dedicated mode, it informs the BSS if it is in MM Ready state. With this information, the BSS could perform DTM co-ordination only for those DTM mobiles that are (or have been) in MM Ready state during the CS connection. 

This would be achieved by one of the following procedures:

· When a DTM MS enters dedicated mode while being in MM Ready state, then the MS performs a cell update procedure even if the MS has not changed the cell.

· The cell update shall be performed via GTTP in order to get it transmitted quickly to the BSS.

· In case there is user data to be transmitted from the MS, the DTM REQUEST message is sufficient, and separate cell update is not needed.

· Or, alternatively, the MS does not perform a cell update but instead informs the BSS via an RR message that it is in GMM Ready State. This can be achieved by one of the following means:

· the GPRS SUSPENSION REQUEST message is extended to indicate that the MS is in GMM ready state. The message needs to be extended in order to indicate that GPRS suspension is actually not requested.

· The GPRS INFORMATION message is used for this purpose. In order to achieve this, the message content needs to be either encoded in a specified way (e.g. LLC PDU length is indicated as “0”, or the message is extended to explicitly indicate that it does not carry an LLC PDU).

Note that this kind of DTM co-ordination covers all relevant cases, see below:

1. The MS establishes a CS connection while being in MM Ready state. In this case the MS informs the BSS about this (by one of the means proposed above). This will trigger an indication to the PCU. Based on this indication the PCU is able to detect that the MS is having a CS connection when the PCU receives a request to establish a PS data transfer for the MS in DL direction. 

2. The MS establishes a CS connection while being in MM Standby state. In this case the MS does not perform any DTM specific procedure and the PCU is not informed about the MS. Note that in this case the PCU does not need to know the mode of the MS because the GPRS core network cannot send data packets for the MS without a PS paging procedure. 

3. The MS moves from MM Standby state to MM Ready state during the CS connection. Such a change in the MM state is triggered only after the MS has actually transmitted an LLC PDU to the network. In this case the MS has to apply again a DTM specific procedure. This will trigger an indication to the PCU. Based on this indication the PCU is able to detect that the MS is having a CS connection when the PCU receives a request to establish a PS data transfer for the MS in DL direction. 

4. The MS moves from MM Ready state to MM Standby state during the CS connection. In this case no DTM co-ordination messages are needed. The PCU can still keep the record for the MS until the CS part of the BSS sends another co-ordination message that indicates that the MS has left dedicated mode.

This DTM co-ordination method would reduce the BSS internal signaling considerably because the DTM co-ordination is done only for those DTM mobiles that are really active in both services at the same time.

Conclusion

In this paper we have expressed our concern about the BSS internal signaling load that will be generated when the DTM penetration becomes high.

We have presented a solution how the signaling load caused by the DTM co-ordination could be reduced considerably.

This solution would require an additional DTM specific procedure:

· When a DTM MS enters dedicated mode while being in MM Ready state, then the MS shall indicate this to the network (by one of the proposed means shown above).





























































