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MBMS Pre-notification and Notification

1 Introduction

When the BSS receives the MBMS SESSION START REQUEST message from the SGSN, it shall notify all the mobile stations about the new session and, if necessary, establish the corresponding p-t-m channel. The mobile stations are notified about the new MBMS session through the notification procedure, which consists of the steps:

· MBMS Pre-notification

· MBMS Notification

where the MBMS Pre-notification is used in order to make the mobile stations listen to the MBMS Notification. The MBMS Notification message is sent in a specific paging group.

All the mobile stations (in idle mode) shall be notified about the new MBMS session (i.e. receive the MBMS Notification) before the MBMS data transfer is started. The question is then how to make sure that all the mobile stations will listen to the MBMS Notification (read the 'MBMS Notification paging group') within a reasonable time. In other words, how can all mobile stations get the pre-notification without introducing a long delay? The delay for pre-notification should not be longer than one paging cycle. Since the following paging cycle will be used for transfer of the actual MBMS Notification message, the total delay for the MBMS notification procedure would then be up to 2 paging cycles. After that the counting and establishment procedure will be performed.

It has been agreed so far that a pre-notification flag (one bit), indicating that the mobile stations shall listen to the MBMS Notification paging group, can be included in (Packet) Paging Request messages. However, this solution would lead to long delays (at least 2 paging cycles) just for the pre-notification procedure, since there is a need to transfer normal (P)AGCH messages as well.

Some different alternatives for the pre-notification procedure are evaluated in this paper:

· Pre-notification only in (Packet) Paging Request message (i.e. according to existing agreements)

· Pre-notification in all paging group control messages

· Reverse meaning of pre-notification flag

The transmission of the actual MBMS Notification message is also handled in this paper.

2 MBMS Pre-notification alternatives

2.1 On CCCH

All messages sent in the paging groups on CCCH contain the Page Mode IE. This IE has two spare bits, of which one could be used as a pre-notification bit. Thus, pre-notification on CCCH is straightforward.

2.2 On PCCCH

2.2.1 Pre-notification only in Packet Paging Request message

This alternative corresponds to the agreements that have been reached so far. In this solution the pre-notification flag would be included (only) in each Packet Paging Request message that is sent during the notification period. When the mobile station receives the pre-notification flag it shall monitor the MBMS notification channel in order to receive MBMS notification message(s).

The time from that the BSS receives the MBMS Session Start Request message from the SGSN to that all mobile stations have received the notification about the session will be quite long. This is due to the need to transfer PAGCH messages, which means that not all mobile stations would receive the pre-notification flag within one paging cycle. By spreading the PAGCH messages between different paging groups for 2 consecutive paging cycles, it would (normally) be possible to reach all mobile stations within 2 paging cycles. It would then, however, be necessary to send Packet Paging Request messages containing only MBMS Notification, in a lot of paging groups, to be able to reach all mobile stations. This would, in turn, decrease the possibility to use the PPCH resources for payload data.
2.2.2 Pre-notification in all paging group control messages

This alternative was proposed in [1]. In this solution the pre-notification flag is included in all the control messages that are sent in the different paging groups during the notification period. When the mobile station receives the pre-notification flag it shall monitor the MBMS notification channel in order to receive MBMS notification message(s).

The pre-notification flag (one bit) would then be added to the following messages:

· Packet Paging Request

· Packet Access Reject

· Packet Queuing Notification

· Packet Uplink Assignment

· Packet DBPSCH Assignment

· Packet Downlink Assignment

· Packet Cell Change Order

· Packet Downlink Dummy Control Block

· Packet Measurement Order

· Packet Polling Request

· Packet Downlink Dummy Control Block

This solution makes it possible to send the pre-notification to all the mobile stations within one paging cycle. However, otherwise unused PPCH resources can then not be used for PDTCH (payload data) during the pre-notification period. It would, however, be possible to send payload data on the PCCCH anyway if BS_PAG_BLKS_RES > 0.
2.2.3 Reverse meaning of the pre-notification flag

In this solution an MBMS mobile station by default monitors the MBMS Notification group, in addition to its own paging group, in order to receive MBMS notification message(s). Only if the mobile station receives the 'pre-notification flag' in its own paging group it will not monitor the MBMS notification channel during the next cycle. The pre-notification flag is set in the Packet Paging Request messages when applicable (i.e. when there are no MBMS notifications ongoing) in order to save battery lifetime for the mobile stations.

It would in this case be beneficial to include the pre-notification bit also in the Packet Downlink Dummy Control Block message on the PCCCH. The reason is that this message is sent in cases when no page, PAGCH message or payload data is sent and the amount of times the mobile stations are listening to the MBMS notification (paging) group when no MBMS notifications are ongoing could then be decreased a lot.

It should be avoided that mobile stations constantly listen to the MBMS Notification paging group, in addition to the mobile stations normal paging groups, in a cell where MBMS is not supported/activated (and there thus never would come any MBMS Notification nor flag indicating that there is no need to listen to the MBMS Notification group). An indication about the support for MBMS would therefore need to be introduced in the GPRS Cell Options IE.

3 MBMS Notification group

The MBMS Notification message should be sent during the paging cycle following the pre-notification paging cycle. It is sent in (PACKET) PAGING REQUEST messages on the (P)PCH, in a predefined paging group.

It could be considered to decrease the risk for overloading the MBMS Notification paging group by having several groups instead. However, the extended paging mechanism makes it possible for the network to handle overload situations in the affected paging group, if needed. At the same time, by minimizing the number of MBMS Notification paging groups, the effect on the mobile stations battery lifetime can be decreased to a minimum.
An issue that should be decided on is whether it should be standardised what paging group shall be used for MBMS Notification or if it shall be decided by the network and then included in the system information.

Note: It was agreed at the GERAN#20 meeting that it shall be possible for the network to send the MBMS Notification message directly in any paging group, where there is space for it, in addition to the ‘MBMS notification paging group’. This will make it possible to increase the spreading of MBMS access requests in time.

4 MBMS Notification message

The MBMS Notification message, which will be included in a (PACKET) PAGING REQUEST message, shall have (at least) the following contents:

· TMGI

· Session ID*

· (Optional) Description of the uplink resources to be used for MBMS access

· Timeslot

· USF

· Frequency parameters

* The possibility to include the Session ID IE needs to be confirmed with SA2.

5 Benefits and drawbacks

The benefits and drawbacks of the different alternatives for MBMS pre-notification are listed below. The CCCH solution is straightforward and is not discussed in this section.

Pre-notification only in Packet Paging Request message:

+
Pre-notification bit only included in one type of message.

+
Saved battery lifetime for the MBMS mobile stations since they would only read the MBMS Notification group when there actually is an MBMS notification ongoing.

-
Long delay (normally at least 2 paging cycles) to reach all mobile stations with the MBMS pre-notification.

-
A lot of Packet Paging Request messages containing only MBMS Notification would need to be sent in order to reach all mobile stations (still with long delay). This would, in turn, decrease the possibility to use the PPCH resources for payload data.

Pre-notification in all paging group control messages:

+
Possible to send pre-notification flag to all mobile stations within 1 paging cycle.

+
The network can make sure that the pre-notification bit is sent in all paging groups (to all the mobile stations). This can be done without suppressing/delaying any PAGCH messages.

+
Saved battery lifetime for the MBMS mobile stations since they would only read the MBMS Notification group when there actually is an MBMS notification ongoing.

-
Pre-notification bit introduced in a lot of messages. An MBMS mobile station would thus have to check the pre-notification bit in all control messages received in its paging groups.

-
No payload data can be sent on otherwise empty PPCH resources during the pre-notification paging cycle.

Reverse meaning of pre-notification flag:

+
Pre-notification bit only included in one (or alternatively two) type(s) of message(s).

+
Possible to inform all mobile stations about ongoing MBMS notification within 1 paging cycle.
+
The network can be sure that all the affected mobile stations are listening to the MBMS Notification group.

+
No restrictions in what the network sends in the paging groups during the "pre-notification paging cycle".

-
Shorter battery lifetime for the MBMS mobile stations since they sometimes would have to read the MBMS Notification group even when there is no MBMS notification ongoing. However, if the pre-notification flag is introduced also in the Packet Downlink Dummy Control Block message this affect can be decreased.

6 Conclusions

MBMS Pre-notification on the PCCCH:

Given the presented benefits and drawbacks for the three alternative MBMS Pre-notification solutions, it is proposed to use the 'Reverse meaning of pre-notification' solution on the PCCCH. With this solution it is possible to inform all mobile stations about the MBMS notification within one paging cycle and without any new restrictions in what is sent on the PPCH during the pre-notification period.

It is proposed to include the flag indicating that there will be no MBMS Notification in the following messages:

· Packet Paging Request

· Packet Downlink Dummy Control Block

MBMS Pre-notification on the CCCH:
On the CCCH, it is straightforward to introduce a pre-notification bit in all messages. The MBMS pre-notification flag (one bit) is included in the Page Mode IE for the messages on the CCCH. One of the spare bits in the Page Mode IE is used for the MBMS pre-notification flag. The meaning of the pre-notification flag shall be the same on the CCCH as on the PCCCH.

MBMS Notification:
It is proposed that only one paging group shall be predefined as 'MBMS Notification paging group'. A decision should however be taken on whether it should be standardised what paging group to use or if it shall be decided by the network and then included in the system information.

It is also proposed to include information in the GPRS Cell Options IE about the support for MBMS in the cell.

A Draft CR to the Stage 2 introducing the MBMS Pre-notification and Notification proposals from this paper can be found in [2].
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