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1 Introduction

In discussions at the previous meeting companies have indicated that the standardisation of MBMS Notification during CS/PS connections is not possible within the Rel-6 timescales. 

Analysis is presented on whether it is possible within Rel-6 to have a mechanism whereby the radio signalling and handset support can be introduced within Rel-6 allowing any future network signalling for greater efficiency to be added in a later release without affecting the mobile.

Annex A proposes text to be included in the MBMS Stage 2.

2 Notification co-ordination requirements

The main two operator requirements for Notification of MBMS are:

· MBMS mobile will expect to receive the MBMS notifications in-band during both PS and CS connections. 

· The process of paging co-ordination should not introduce delays to call/connection establishment.

3 Paging co-ordination in the CS domain

3.1 Full Solution

3.1.1 General 

The access network needs information for which services a mobile should be notified. This list of services could be received from the mobile, gathered from the SGSN, or provided by the SGSN at the start of the MBMS session.

3.1.2 Information provided by the mobile

The mobile could provide a list of the services to which the mobile would like to be notified. The main concern about this approach is that it could cause delays to the call establishment. The delay associated with this approach would depend on when the list of services is transmitted to the access network. It is proposed that the list is passed to the access network in the MBMS INFORMATION message, which can be sent by the mobile at a lower priority than the Layer 3 signalling anytime after the first Layer 3 message is transmitted. The access network uses this list to determine which mobiles to notify when receiving an MBMS SESSION START REQUEST message.

It may be sensible to place a restriction on the size of the list of MBMS services that can be passed to the access network.

At Inter-BSC handover the identifiers would need to be appended to the handover signalling.

3.1.3 Information received from SGSN

When the MBMS SESSION START REQUEST message is passed to the access network the SGSN appends a list of IMSIs of the mobiles that are in idle mode and that have joined the MBMS service. The access network would then match this list of IMSIs to the IMSIs stored for mobiles currently in a circuit switched connection, allowing the access network to pass an indication in-band to the interested mobiles. This solution would not have any problems at handover.

This method has been discussed previously in GERAN and some companies raised their concerns about the complexity of the process in the access network.

3.1.4 Identifier retrieved from the SGSN

In this case the access network will need to be informed by the mobile to which SGSN to request information about interest in MBMS services. The identifier informing the access network of which SGSN to connect, could be passed either in an existing message or passed in a new message.

During the normal call establishment procedure the mobile sends the following message to the access network: 

CHANNEL REQUEST message: It is not possible to include any identifier.

SABM carrying the first Layer 3 message to the core network: Not possible to include any identifier in the Layer 2 message and the Layer 3 message does not terminate in the access network.

Classmark messages: CLASSMARK UPDATE message or UTRAN CLASSMARK message. Neither of the Classmark messages have enough space for an identifier.

As can be seen it would not be possible for the mobile to pass this indication in one of the existing message as there is not a suitable message where this indication could be appended due to the limitations of the channel. So this indication would need to be included in a new message. 

It is proposed that the identifier is passed to the access network in the MBMS INFORMATION message, which can be sent by the mobile at a lower priority than the Layer 3 signalling anytime after the first Layer 3 message is transmitted. The access network uses this identifier to know from which SGSN to request service information for this mobile.

The access network uses new signalling on the Gb interface to request the list of MBMS services for which a mobile needs to be informed. 

At Inter-BSC handover the list of MBMS services would need to be appended to the handover signalling or the mobile could resend the MBMS INFORMATION message on the SACCH allowing the new BSC to request the information from the SGSN reusing the new Gb signalling.

3.2 Release 6 solution

The PACKET NOTIFICATION message could be re-used to notify the mobile of the starting MBMS service if the MBMS Service ID is added. So the first step would be to allow Class B mobiles to receive the PACKET NOTIFICATION message and allow this message to contain the MBMS identifier. Also the error handling would also need to be introduced, where a mobile that is not interested in an MBMS service receives an identifier for this service.

When a decision has been made on which solution should be used for provisioning the access network with the information required to complete co-ordination, any additional signalling on the radio interface can be standardised. 

An operator could then configure in the access network for the high interest services, a rule that all MBMS mobiles in CS connections are informed of this service. 
4 Paging co-ordination in the PS domain

4.1 Full Solution

When the BSS PFC is passed by the SGSN to the access network for a PS session, the SGSN appends the MBMS UE context information to the existing messages. This MBMS UE context information contains a list of the MBMS services in which the mobile is interested. The access network stores this information about the interest of the mobile for use upon reception of the MBMS SESSION START REQUEST message.

4.2 Release 6

The PACKET PAGING REQUEST message could be re-used to notify the mobile of the starting MBMS service if the MBMS Service ID was added. New error handling would also need to be introduced, where a mobile that is not interested in an MBMS service receives an identifier for this service.

An operator could then configure in the access network for the high interest services, a rule that all MBMS mobiles in PS sessions are informed of this service. 

5 Handset Operation

When the handset receives either the PACKET NOTIFICATION message or the PACKET PAGING REQUEST message on an active connection i.e. main DCCH or PACCH, depending on MMI of the device, the mobile could indicate to the user that an MBMS session has started and would the user like to terminate the current connection. 

If the mobile is informed that the MBMS session is preferred, either through the MMI or static configuration, then the mobile can close the current connection and, then if it is within a specified time, request the MBMS service using the normal procedure specified for cell change.

6 Summary

If the solution for the radio and mobile is standardised in the release 6 timescales then an operator can crudely use the notification for important MBMS services in the first phase of MBMS. And once the additional signalling between the access and core networks is complete in a later release, the phase 1 mobiles will benefit from the improved accuracy of the notification.

Annex A
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6.1.1.2
Notification of session start

6.1.1.2.1
Mobiles in Idle mode
If the network controls cells in the MBMS service area of a starting MBMS service, the network initiates the MBMS notification procedure on each of these cells. In these cells, the network includes an indication on all paging groups that the MBMS Notification Channel is active. All MBMS mobiles receiving this indication on their paging group start to monitor the MBMS Notification Channel. The MBMS Notification Channel is the same as the packet paging channel allocated in each cell; if the PCCCH is present in the cell, the MBMS Notification Channel is the Packet Paging Channel (PPCH), if the PCCCH is not present in the cell, the MBMS Notification Channel is the Paging Channel (PCH). 

The network transmits an MBMS Notification message on the allocated MBMS Notification Channel to the MBMS users.  The MBMS Notification message indicates to the mobiles whether the Initial Counting procedure should be used.  If the MBMS Notification Channel is the Packet Paging Channel (PPCH), the MBMS Notification message is the PACKET PAGING REQUEST message, if the MBMS Notification Channel is the Paging Channel (PCH), the MBMS Notification message is the PAGING REQUEST message.

Note:
The MBMS Notification message may also include channel assignment information for the MBMS Session.  It is FFS whether the MBMS Notification message includes the channel assignment for the channel to be used for the Initial Counting procedure.
6.1.1.2.2
Mobiles in dedicated mode

If the network controls cells in the MBMS service area of a starting MBMS service, the network may pass a PACKET NOTIFICATION message to all MBMS capable mobiles, which have membership of at least one MBMS service, and have a DCCH. The Packet Notification message includes the TMGI of an MBMS service. 
If the mobile has not previously joined the MBMS service identified by the TMGI contained in the PACKET NOTIFICATION message, the mobile discards the message. 
If the mobile has joined the MBMS Service identified by the TMGI contained in the PACKET NOTIFICATION message, then the mobile may leave dedicated mode and request the MBMS service, see sub-clause 6.2.1.
6.1.1.2.3 Mobiles in an packet transfer mode

If the network controls cells in the MBMS service area of a starting MBMS service, the network may pass a PACKET PAGING REQUEST message to all MBMS capable mobiles, which have membership of at least one MBMS service, and have a PACCH. The Packet Notification message includes the TMGI of an MBMS service.

If the mobile has not previously joined the MBMS service identified by the TMGI contained in the PACKET PAGING REQUEST message, the mobile discards the message. 

If the mobile has joined the MBMS Service, identified by the TMGI, contained in the PACKET PAGING REQUEST message, then the mobile may leave packet transfer mode and request the MBMS service, see sub-clause 6.2.1.
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7.2
Mobile Station tasks

When in broadcast/multicast receive mode, the requirements for monitoring the received signal level of neighbouring cells shall be the same as those for packet idle mode (see 3GPP TS 45.008). For the reconfirmation of the BSIC of neighbouring cells, however, the requirements for packet transfer mode shall apply (see 3GPP TS 45.008).

If the PBCCH is not present in the serving cell, a mobile station in broadcast/multicast receive mode shall not attempt to decode the BCCH data block that contains the parameters affecting cell reselection for non-serving cells that have been provided by the System Information (see 3GPP TS 45.008). Instead, this information shall be provided by the serving cell on PACCH.

Cell reselection from GSM to a different RAT during MBMS reception should be discouraged, due to the long interruption time that this causes. A mechanism to control the inter-RAT change is required. This is FFS.
When an MBMS capable mobile has joined an MBMS service and is allocated a DCCH, the mobile shall send a MBMS INFORMATION message to the BSS including the P-TMSI of the mobile.
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