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1. Introduction

The CR to 45.008 approved at GERAN#47 (GP-101559) is not as such related to the normal case of a release of all TCH and SDCCH. Furthermore, the agreed text alone is incomplete which may trigger unexpected network and mobile station behaviours. This contribution aims at clarifying the behaviour in GERAN upon CSFB with redirection and system information. It proposes requirements on the mobile station regarding the system information needed before it can access the cell, and how to acquire the missing information otherwise, in order to minimize the CSFB delays.
This paper is to ensure consistent and predictable (GERAN) network and mobile station behaviours with CSFB with redirection and system information, and to offer means to recover in GERAN from a possible lack of system information provided by E-UTRAN, while minimizing the delays induced.

This contribution is an update of [2].

2. Background
2.1 Current text in 3GPP TS 45.008

The text agreed at GERAN#47 is quoted hereafter:

If the MS camps on a suitable cell as a result of redirection from E-UTRAN (see 3GPP TS 36.304) and the system information of the selected cell was provided by the network in the E-UTRA RRCConnectionRelease message (see 3GPP TS 36.331), the MS may omit to acquire the system information from the BCCH of the selected cell before attempting to enter connected mode.

For the specific case of CS Fallback by redirection from E-UTRA, the MS may use available system information to camp on a suitable cell only and if the LA of the new cell is different to the one stored in the MS, the MS shall initiate a Location Area Update or a Combined RA/LA Update procedure.
The proposed replacement of the first paragraph by a corresponding change to 44.018 is addressed in §3.1.

The purpose of the second paragraph is not very clear in its present form. The use of available system information to camp on a suitable cell is presumably to allow prioritizing suitable cells for which system information is available, but this is anyway an implementation option already; furthermore this is not within the scope of 45.008. Additional clarifications could be introduced however to avoid location update when not otherwise required by a change of location area – 3GPP TS 45.008 or 3GPP TS 44.018 are not suited for this, but 3GPP TS 24.008 is. Although it is altogether not clear what these additional clarifications would bring that the current specifications do not already define.
2.2 NACC case

In the case of NACC, see appendix §6, if not all the required information is provided, the mobile station must acquire information on BCCH before it is allowed to access the cell. If all the needed information was provided, the support of PACKET SI STATUS is nevertheless required to ensure the missing system information (not otherwise provided in PNCD) can be provided on PACCH once the mobile station is in packet transfer mode.

Bearing this in mind for the case of CSFB with redirection, the specifications must be unambiguous with regards to:

a) the requirements as to which SI messages to provide in the [E-UTRAN] redirection message that allow the mobile station to access the [GSM] cell without a preliminary BCCH acquisition – this can be translated into requirements of the MS behavior
b) the behaviour of the mobile station should these requirements not be met

c) how the mobile station obtains the missing system information not otherwise required by a)
3. Proposal

3.1 Addressing the requirements a) and b)
In order to address both a) and b) it is proposed that 3GPP TS 45.008 be modified as proposed in [5] to update the changes approved at GERAN#47 and to modify 3GPP TS 44.018 §3.2.1 (Mobile station side of Idle mode procedures and general procedures in packet idle mode and packet transfer mode) as proposed in [3]
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[4].
It should be noted that these changes would not be needed if it were guaranteed in E-UTRAN side that all required SI messages would always be sent in the redirection message (and that a corresponding error handling would be specified on E-UTRAN side should these messages not all be received).
3.2 Addressing the requirement c)
3.2.1 Alternatives

The purpose of requirement c) is to ensure the availability of mobility-related information e.g. to build the necessary Neighbour Cell lists (GSM, 3G, E-UTRAN). This information needs to be provided to the mobile station according to its broadcast status on the GSM cell’s BCCH. 

This would require either:

1. to provide this information in the redirection message sent in E-UTRAN by means of the existing encapsulation mechanism (thus adding to the messages listed above the SI2x suite of messages); or 
2. to provide this information upon reception of a MEASUREMENT REPORT message with the NO-NCELL-M field set to ‘111’ (“Neighbour cell information not available for serving cell”) in the Measurement Results IE and upon knowledge of the MS capabilities; or
3. to introduce an equivalent to the “PACKET SI STATUS” procedure in dedicated mode, to trigger the transmission by the network of SI5x, SI6 and MEASUREMENT INFORMATION messages to the mobile station on SACCH. Note however that SI5x and SI6 are sent by default on SACCH when nothing else is to be sent.
1 yields no specification changes but adds O&M effort on E-UTRAN side. In addition if this cannot be guaranteed, either 2 or 3 is required anyway.
2 may not be the most efficient approach as it would result in distributing MEASUREMENT INFORMATION messages even if the corresponding information was already received in the redirection message. However this alternative yields no specification or implementation changes given existing mechanisms are reused.
3 is mainly motivated by the implication of 2 with respect to the MEASUREMENT INFORMATION messages. The support of the network for this “SI STATUS” procedure would need to be indicated in the IMMEDIATE ASSIGNMENT message (on AGCH). This alternative yields specifications changes. This alternative is not recommended.
3.3 Discussions in GERAN2#47bis

Discussions in GERAN2#47bis highlighted that it is a purpose of CSFB with redirection and system information to minimize the delay of CSFB, and that accordingly it is the responsibility of the source node to provide the necessary system information to the UE. I.e. if such information is not provided, the MS as a result performs a full BCCH acquisition in the [target] GERAN cell. It was argued that this case is comparable to that of PS Handover in which the source node is responsible for providing the system information of the target cell to the UE before it is handed over to that cell. However it should be noted that in the handover scenario, the target node has the possibility to provide “in real-time” the system information messages to the source node during the handover preparation phase (in case they are not otherwise provided by O&M and/or RIM), and that the MS will also return to the source cell upon handover failure in the target cell. I.e. in PS handover, a failure situation may simply not affect the user experience.
In CSFB with redirection, forcing a full BCCH acquisition when not all information is provided will inevitably yield an extra delay that could otherwise be avoided by following the proposal in this paper, which will directly impact the user experience.

4. Conclusions

The GERAN aspects of the CS Fallback procedure with redirection and system information are not sufficiently addressed in GERAN specifications. Changes to 44.018 are proposed [3]
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 \* MERGEFORMAT [4] to define the required SI messages that must be available before the mobile station is allowed to access the GSM cell on which it is camping and the associated behaviour should these messages not all be available.A companion CR to 45.008 is provided in [5].
In addition, an issue is raised regarding the availability of mobility-related information which needs to be provided either at redirection, in E-UTRAN, or in dedicated mode by signalling on SACCH. While the provision of this information at redirection is possible, it may not always be guaranteed. It is proposed to use existing mechanisms on SACCH to provide the missing information with no changes to specification. 

It should be noted that the first changes to 44.018 (while removing the text added in 45.008 at GERAN#47) can be considered independently from the other issue highlighted in this paper.
The proposals in this paper need to be considered for Rel-9.
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6. Appendix – For information
45.008 §6.7.1 Normal Case (Release of TCH, SDCCH and DBPSCH)

If the MS camps on a suitable cell as a result of redirection from E-UTRAN (see 3GPP TS 36.304) and the system information of the selected cell was provided by the network in the E-UTRA RRCConnectionRelease message (see 3GPP TS 36.331), the MS may omit to acquire the system information from the BCCH of the selected cell before attempting to enter connected mode.

For the specific case of CS Fallback by redirection from E-UTRA, the MS may use available system information to camp on a suitable cell only and if the LA of the new cell is different to the one stored in the MS, the MS shall initiate a Location Area Update or a Combined RA/LA Update procedure. 

44.060 §8.8.1 Neighbour Cell System Information distribution

Packet transfer mode operation

When the mobile station receives the PACKET CELL CHANGE ORDER or the PACKET CELL CHANGE CONTINUE message the mobile station shall transmit a PACKET CONTROL ACKNOWLEDGMENT message in the specified uplink radio block if a valid RRBP field is received as part of the message; the mobile station may then switch to a new cell. If the mobile station has collected all required instances of the PACKET NEIGHBOUR CELL DATA message for the new cell already when in the old cell, then it may perform access depending on whether the PACKET PSI STATUS (or PACKET SI STATUS if PBCCH is not supported in the new cell) procedures are supported by the network in the new cell (see below). The required instances of the PACKET NEIGHBOUR CELL DATA message include PSI1, a consistent set of PSI2 messages and PSI14 (if the new cell has a PBCCH allocated) or SI3, SI13 and, if available, SI1 messages (if the new cell does not have a PBCCH allocated). If the MS is able to decode the first SI message contained in the set of PACKET NEIGHBOUR CELL DATA messages but it was not the SI1 message, the MS shall conclude that SI1 is not broadcast in that particular cell in determining when packet access is allowed in the cell (see sub-clause 5.5.1.3).

If not all required instances of the PACKET NEIGHBOUR CELL DATA message have been received before the cell change, the MS shall first obtain the PBCCH description (if available) and the missing system information messages before making initial access in the new cell. However, it may switch to the new cell as soon as PSI1 has been received (if PBCCH is supported in the new cell) or SI13 has been received (if PBCCH is not supported in the new cell). 

Once all the required system information messages have been received, and if the new cell supports the PACKET PSI STATUS (respectively PACKET SI STATUS) procedures, the mobile station may perform access in the new cell and shall then use these procedures for acquisition of PSI (respectively SI) messages (see sub-clause 5.5.1.4.3). If the PACKET PSI STATUS (respectively PACKET SI STATUS) procedures are not supported by the network in the new cell, then the MS is still required to make at least one attempt to receive the complete set of PSI messages on PBCCH (respectively make at least one attempt to receive other SI messages that may be scheduled within one TC cycle on BCCH) prior to perform access in the new cell (see sub-clauses 5.5.1.2 and 5.5.1.3 and 3GPP TS 44.160).

43.022 §3.2.1 Normal camping (Camping on a cell)

For normal service, the MS has to camp on a suitable cell, tune to that cell's control channel(s), and possibly register within the PLMN so that the MS can:

a)
Receive system information from the PLMN , e.g., the cell options ;

b)
Receive paging messages from the PLMN, e.g., when there is an incoming call for the MS;

c)
Initiate call setup for outgoing calls or other actions from the MS (where possible, see subclauses 3.5.3 and 3.5.4).

The choice of such a suitable cell for the purpose of receiving normal service is referred to as "normal camping". There are various requirements that a cell must satisfy before an MS can perform normal camping on it:

i) It should be a cell of the selected PLMN or, if the selected PLMN is equal to the last registered PLMN, an equivalent PLMN;

ii) It should not be "barred" (see subclause 3.5.1);

iii) It should not be in an LA which is in the list of "forbidden LAs for roaming";

iv) The radio path loss between MS and BTS must be below a threshold set by the PLMN operator. This is estimated as shown in subclause 3.6;

v) It should not be a SoLSA exclusive cell to which MS does not subscribe.  This requirement is only valid for MSs supporting SoLSA.

Initially, the MS looks for a cell which satisfies these 5 constraints ("suitable cell") by checking cells in descending order of received signal strength. If a suitable cell is found, the MS camps on it and performs any registration necessary. Cells can have two levels of priority, suitable cells which are of low priority are only camped on if there are no other suitable cells of normal priority. (This is called "cell selection").

When camped on a cell the MS regularly looks to see if there is a better cell in terms of a cell re selection criterion, and if there is, the better cell is selected. Also if one of the other criteria changes, (e.g., the current serving cell becomes barred), or there is a downlink signalling failure (see subclause 3.6), a new cell is selected. (This is called "cell reselection").

In order to speed up these processes, a list of the RF channels containing BCCH or CPBCCH carriers of the same PLMN is broadcast in the system information messages, see subclause 4.8. Also, the MS does not need to search all possible RF channels to find a suitable cell. If, after searching the number of RF channels, given for each frequency band below, with the strongest received signal level, a BCCH or CPBCCH carrier has been found but no suitable cell of the selected PLMN has been found, the MS can stop the attempt to find a suitable cell of the selected PLMN.

The number of channels to be searched are 15 for T-GSM 380, 15 for T-GSM 410, 15 for GSM 450, 15 for GSM 480, 25 for GSM 710, 25 for GSM 750, 25 for T-GSM 810, 30 for GSM 850 Band, 30 for GSM 900, 15 for T-GSM 900 and 40 for DCS 1800 and PCS 1900
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