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System Information Handling when RR Connection is Released while in DTM

1. Introduction

During the ongoing DTM enhancement work it has seen decided to avoid the release of PS resources when the RR connection ends. Current working assumption is that the required set of system information messages to continue in packet transfer mode is offered to the mobile station before the release of RR connection by using the PACKET SERVING CELL DATA message [1]. However, in [2] has been presented the solution to avoid the use of PACKET SERVING CELL DATA message. By using the PACKET SERVING CELL SI message that encapsulates a SYSTEM INFORMATION message radio resources can be used more efficient manner. Even if the original use case of the PACKET SERVING CELL SI message was for normal GPRS the message can also be used with DTM enhancements.
Another open issue is that how the network can indicate to the MS that it starts to send system information messages before releasing the RR connection. The indication is needed because of PACCH is shared resource and the MS cannot assume that certain system information messages have been sent for it while in dual transfer mode. 

This discussion paper presents how the PACKET SERVING CELL SI message can be used with DTM enhancements and also illustrates how the transfer of system information can be triggered.
2. Proposal

2.1 Indication of point-to-point system information delivery

The MS shall have a certain set of system information depending on whether packet control channel is supported or not by the network to continue without a service gap in the packet transfer mode after an RR connection is released. Figure 1 depicts the proposed changes to the current working assumption.

The RR connection release is initiated by the MSC that sends the CLEAR COMMAND message to the BSS. The BSS indicates the start of this procedure by sending a new message e.g. PACKET CS RELEASE INDICATION on the PACCH. To make sure that the MS has received the message the network may poll it or send the message several times. Adding this indication in RLC/MAC messages can also do the indication. In case of PSI messages the addition is possible because of the messages have free space. Hovewer, with SI messages the problem exits. The SI messages are encapsulated in the PACKET SERVING CELL SI message (sent on PACCH) that is totally full and therefore the addition of new information is impossible. In addition the indication would be added to every (P)SI message (in the required set) and therefore the solution cannot be seen as favourable than the use of single new message.

Immediately after sending the above presented indication message the network sends corresponding set of (P)SI messages. Otherwise than presented in [1] the PACKET SERVING CELL DATA message is not used. The network shall send PSI messages as such on the PACCH and SI messages are encapsulated in the PACKET SERVING CELL SI message.

If packet control channels are supported then the network may send PSI1 and a consistent set of PSI2 messages when the MS is in the dual transfer mode.

If packet control channels are not supported then the network may send SI3, SI13 and, if present, SI1 messages when the MS is in the dual transfer mode.

The network shall send the needed system information before the release of RR connection. The CHANNEL RELEASE message is sent after the MS acknowledges that it has received correctly all needed system information. The PACKET (P)SI STATUS message can be used to acknowledge the receipt of system information as specified in [1].

If a network cannot send all needed information or it has not enough resources then it can just send CHANNEL RELEASE message with new notification that the MS is not allowed to continue in the packet transfer mode after the release of an RR connection. After the release of PS resources the MS may ask them as specified in [3]. A network shall also indicate with the new information that the MS is allowed to continue in the packet transfer mode after the release of CS resources.

A timer shall be defined in the network for waiting response from the MS to the receipt of system information messages. The network starts the timer when the indication is sent to the MS and it is stopped when the network receives PACKET (P)SI STATUS message that required set of (P)SI messages have been received by the MS as presented in figure 1. In case no response is received by the network (i.e. the timer expires), a network shall send CHANNEL RELEASE message with indication that the MS is allowed to continue in the packet transfer mode after release of an RR connection. The value of the timer shall be set so that network resources are not wasted too long e.g. when the MS has only DL TBF allocated it shall wait until it is polled to send the PACKET DOWNLINK ACK/NACK message.
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Figure 1 The release of RR connection while in DTM.

2.2 System information handling based on validity time

One option in handling of system information while in DTM would be that the MS tries to maintain above described required sets all the time.

While in dual transfer mode the MS may receive PSI or SI messages on the PACCH. On the PACCH PSI messages can be sent as such since they are RLC/MAC messages but SI messages are encapsulated in the PACKET SERVING CELL SI message, see [2]. In [3] is specified that the MS shall every 30s check if the system information has been changed. This can also be seen reasonable for (P)SI messages received on the PACCH when in dual transfer mode. This means that the MS cannot use (P)SI messages received over 30s ago. It has to be also noted that the MS may disregard (P)SI messages sent on the PACCH [3].

If the MS is missing some system information message(s) or if messages are too old it may request them by using the PACKET (P)SI STATUS message. In static case (the MS remains in the same cell) it would be enough just check PSI1 when PBCCH exits on the cell and if not then check PSI14 or PSI13. PSI1 includes PBCCH_CHANGE_MARK field in which is indicated whether some packet system information messages have been changed. Correspondingly PSI14 and PSI13 include BCCH_CHANGE_MARK indication for system information messages. If the (P)BCCH_CHANGE_MARK field does not indicate the change then the current set is still valid. If some message(s) have been changed then the MS shall request them by using the PACKET (P)SI STATUS message.

3. Conclusion

In this paper has been presented how the PACKET SERVING CELL SI message can be used instead of the PACKET SERVING CELL DATA message in the enhanced CS release while in dual transfer mode. Since the use of the PACKET SERVING CELL SI message saves radio resources (e.g. SI messages can be sent without segmentation to all mobile station on the PACCH. PSCD is non-distribution message) it is proposed to use it instead of the PACKET SERVING CELL DATA message also in enhanced CS release procedure.

Another highlighted issue was how the network can indicate to the MS that it starts to send system information messages before releasing the RR connection. The indication is needed because of PACCH is shared resource and the MS cannot assume that certain system information messages have been sent for it while in dual transfer mode. The paper presents also optional way to handle system information messages based on validity time. In this solution the MS tries to maintain required set all the time. However in the mobility cases (e.g. after handovers) the MS would every time request whole required set. If the MS moves and it is handed over frequently this causes a lot of required set updates. Therefore the indication method is seen as a prefererred solution instead of maintaining valid basic set all the time.
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