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Problems with PACKET PSI STATUS message 

1. Introduction

The procedure for requesting and acquiring Packet System Information messages on PACCH during packet transfer mode has been introduced in 04.60 R97 as an optional feature for both the network and the mobile station. This feature enables the MS to initiate packet access on a cell as soon as PSI1 and a consistent set of PSI2 messages have been received. Subsequently, the reception of missing PSI messages can be performed on PACCH during packet transfer mode. Compared to cell reselection to a PCCCH cell without support for PACKET PSI STATUS, the reselection time can be significantly shorter - depending on the total amount of PSI message instances broadcast on the cell and the PBCCH scheduling parameters. 

For R99, 5 new PSI message types (PSI3ter, PSI6,  PSI7 ,PSI8, and PSI14) have been defined. R97 and R98 mobile stations neither consider these messages as relevant nor are able to decode them. Also, R99 mobile stations that do not support the features for which the PSI message types have been defined, do not consider these messages relevant. However, currently it is not possible for the MS to indicate the network which PSI message types it supports based on both its release (R97, R98, R99,…) and the features it supports (multi-RAT, non-GSM capabilities associated with IS136/EGPRS interworking).  Instead, the MS can only indicate the network which PSI messages it has stored and which unknown message types it has already received on PBCCH. This restriction leads to unnecessary sending of PSI messages to the MS on PACCH during (especially initial) acquisition situations thus lowering data throughput on the PDTCH and therefore decreasing spectrum efficiency. 

Secondly, during acquisitions when the MS has to decode at least one instance of one or several PSI message types (initiated by PBCCH_CHANGE_MARK increase by one and the value of the PSI_CHANGE_FIELD set by the network) , the MS is not able to indicate the network which messages it requires to decode, as in the initial acquisition. The network does know which PSI messages it has changed but the this not help the mobile station as it has to decode at least one instance of each PSI message type. Furthermore, even when the MS receives PSI message instances, it is not able to indicate the network which changemarks it already has checked. 

2. Proposed mechanism

It is proposed that the MS shall always indicate, in PACKET PSI STATUS message, which PSI messages it supports by indicating that the message type is received. However, for the messages for which no instances at all have been received, the optional fields "PSIX_COUNT" and "Instance bitmap" shall be present and both set to value '0'. In this case, the value PSIX_CHANGE_MARK shall be disregarded. 

The meaning "PSI messages it supports" includes the PSI message type that the MS

· considers relevant based on the features the mobile station supports (non-GSM and multi-RAT capabilities, for example) , 

· recognizes based on the version of this specification according to which the mobile station is implemented, and 

· for the optional PSI messages, the broadcast of the message in the cell has been indicated by the network in the PSI1 or PSI2 message.

This is possible since the MS has to acquire both PSI1 and a consistent set of PSI2 messages before it can initiate packet access on the cell. Therefore, at this point the MS has knowledge of which optional PSI messages are broadcast on the cell. 

During partial acquisitions, the MS shall indicate, for each PSI message type that is has to decode for checking the changemark, that at least one instance of that PSI message type has not been received. After receiving an instance of a particular PSI message type, it can act upon the changemark in the received instance and fill the next PACKET PSI STATUS as normal. 

This mechanism works in all of the problem situations mentioned above since the network always has the knowledge which PSI messages the MS needs to receive, regardless of the type of the acquisition that is ongoing, the release version, and features of the MS.

3. conclusion

There are problems in the way the procedure for requesting PSI messages on PACCH during packet transfer mode is specified. During initial acquisitions, PSI messages that the MS does neither recognize nor need are sent to the mobile stations reducing spectrum efficiency. Secondly, partial acquisitions and changemark checking does not work in the best possible way because the MS is not able to indicate which PSI message changemarks it has checked and which ones it has not.

The proposed mechanism solves the issues with PACKET PSI STATUS and sending of PSI messages on PACCH. Regardless of the situation (complete acquisition, initial acquisition, or partial acquisition), the network always knows which PSI messages to send to the mobile station. The mechanism does not change the coding of the PACKET PSI STATUS message at all, only the way the fields are filled. In all cases except the mentioned, the message is filled exactly as before.

It is therefore proposed, that the CR (tdoc GP-010039) describing the proposed mechanism will be adopted in the 3GPP TS 04.60 R99 and onwards.  

Additionally, it is requested that this mechanism may be used by mobile stations of earlier release(R97 and R98). The justification behind this proposal is that the combination of pre-R99 mobiles and R99 (and onwards) network will suffer mostly from this problem. Also, since current network implementations hardly support PACKET PSI STATUS as of yet, it would not cause any interoperability problems to allow the applying of this mechanism also in the earlier releases. 
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