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MBMS Notification

1. Introduction

This paper is comparing the different solutions for MBMS Notification procedure to indicate the start and ongoing of the MBMS data session. There has been some proposals for using a MBMS specific paging procedure. In this paper the possibility of using Broadcast Channel for the MBMS Notification is studied. 

2. Requirements

The 3GPP TR 25.992 v.1.3.0 includes following requirements for MBMS Notification:

1
MBMS notification shall be transmitted within the MBMS service area.

NOTE:
If MBMS notification is transmitted in all cells of a corresponding MBMS service area or only in those cells where MBMS subscribers are actually located, is FFS. 

Nokia: This note should be removed from the TR.

2
MBMS notification shall be sent so it could be received by all MSs with an activated MBMS service, regardless of their RRC state or the lack of an RRC connection.

3
MBMS notification should maximise the reuse of existing channels. 

4
MBMS notification should allow terminals to minimise their power consumption, meaning that MSs with an activated MBMS service should not listen permanently, but at regular intervals to MBMS notification. 

5
Reception of MBMS notification cannot be guaranteed. 
6
MSs may receive MBMS notification and simultaneously monitor other occasions, e.g. MS dedicated paging and CBS messages. The avoidance of collisions cannot be guaranteed. If collisions occur, the MS dedicated Paging has higher priority (MS requirement). 
In addition the 3GPP TS 23.246 has the following description about the MBMS Notification stage:

Informs the MSs about forthcoming (and potentially about ongoing) multicast / broadcast data transfer.

To minimize the complexity of MBMS in GERAN the solution for MBMS notification should be same for Iu and A/Gb mode and supporting MBMS Broadcast and Multicast modes. In this paper it is studied different solutions to indicate to the joined MS the start and the ongoing of the MBMS session.

3. BACKGROUND

3.1 Alternatives

Any joined MS regardless of its RRC state or RR operation modes should be able to receive the MBMS Notification message inside the MBMS service area. In addition the MBMS notification should maximize the reuse of the existing channels.

The following channels are considered for the MBMS notification transmission:

	
	(P)BCCH
	(P)CCCH
	PACCH
	DCCH

	RRC-Idle state
	MAC-Idle
	Yes, only PBCCH
	Yes, only PCCCH
	No
	No

	
	MAC-Shared
	No
	No
	No
	No

	
	MAC-Dedicated
	DBPSCH with TCH
	No
	No
	No
	No

	
	
	DBPSCH with PDTCH
	No
	No
	No
	No

	RRC-GRA_PCH state
	Yes, only PBCCH 
	Yes, only PCCCH 
	No
	No



	RRC-Cell_Shared state
	MAC-Idle
	Yes, only PBCCH 
	Yes, only PCCCH 
	No
	No

	
	MAC-Shared
	No
	No
	Yes
	No



	RRC-Cell_Dedicated state
	MAC-Dedicated


	DBPSCH with TCH
	No
	No
	No
	Yes (FACCH)

	
	
	DBPSCH with PDTCH
	No
	No
	Yes
	No

	
	MAC-DTM
	No
	No
	Yes
	No

	Idle/Packet Idle mode
	Yes, (P)BCCH
	Yes, (P)CCCH
	No
	No

	Packet Transfer mode
	No
	No
	Yes
	

	Dual Transfer mode
	No
	No
	Yes
	Yes

	Dedicated mode (left the packet idle mode)
	No
	No
	No
	Yes


Table 1: Control Channel availability in each RRC state/ RR operation mode

In case the Mobile Station is having one or more dedicated traffic channel(s) for non-MBMS services the MBMS Notification should be transmitted to the Mobile Station using the existing, related associated control channels. The channels used for the MBMS Notification would be e.g. FACCH or PACCH.

For the Mobile Stations not having any dedicated channels allocated the MBMS Notification message should be transmitted using the Packet Common Control Channels in both Iu and A/Gb modes. In line with GP-030815 (proposing the mandatoriness of Packet Control Channel for MBMS support) only the Packet Control Channels should be considered as the possible channels. The suitability of the Packet Paging Channel and Packet Broadcast Channel for the MBMS Notification is studied further in the following sections.

3.2 Usage of the Packet Paging Channel

There has been several proposals to introduce a new paging procedure for the MBMS Notification.

One of the open items in using the Packet Paging Channel for the MBMS Notification is the repetition period of the new message. The MBMS Notification message should be transmitted periodically to support the mobile stations entering the cell since the MBMS data transfer has started. As the MBMS paging would need to be transmitted periodically in every paging group in the cell this approach would use quite a much of the paging capacity especially considering several ongoing MBMS services. 

The interruption time due the cell change can be remarkable long in case the Mobile Station has to wait for the MBMS notification, response for the notification and wait for the reply indicating the MBMS channels allocation before continuing the MBMS data reception in the target cell as proposed in GP-030273. This approach would additionally always require some uplink signaling from the Mobile Station, which would lead to the situation, that every joined Mobile Station would need to change it’s state/mode to response for the MBMS notification, if in the idle mode, while receiving the MBMS Notification message. This would require a significant amount of network resources for the signaling especially in the case of so called MBMS hot spot areas.

In G2-030158 it is proposed to use a modified NACC procedure to minimize the data interruption time during the cell change. Anyway with this solution the Mobile Station has to be in the Packet Transfer mode/MAC-Shared state to proceed the signaling, which would lead to the similar problems as highlighted above. 

For the MBMS Broadcast mode or in case of MBMS hot spot area for the Multicast mode the assumption is, that the MBMS data transfer would be always on during the MBMS session. In these scenarios it is assumed, that there are enough mobile stations in the related cells willing to receive the MBMS service or the data transmission is not optimized based on the user location because of service continuity reasons. 

The usage of the Packet Paging Channels is not seen feasible for the MBMS Broadcast mode and for the MBMS Multicast mode in the hot spot areas, as in these scenarios there is no need the network to know about the amount of the mobile stations per cell. The only important target is to secure, as well as possible, the minimum data interruption time during the cell change. If in hot spot scenario, at the cell border all the joined mobiles would run a cell update or NACC kind of procedure every time while changing the cell to get the MBMS information of the target cell, the required signaling capacity would increase significantly.

3.3 Usage of the MBMS traffic channels

No MBMS Notification should be transmitted on the MBMS allocated traffic channel, because this would lead to the data duplication, as the Notification has to be transmitted on the common control channels in any case to reach the mobiles not joined for the ongoing MBMS service.

4. Proposal

4.1 Usage of the Packet Broadcast Channel

Another approach is to use Packet Broadcast Channel for indicating the MBMS session start and ongoing. The MBMS Notification is introduced as a new Packet System Information message or a new Information Element on the PBCCH and is transmitted on the PBCCH only during the MBMS session.  The Mobile Station is able to notice without any uplink signaling, whether there is going on any MBMS session in the cell and which MBMS service the transmitted data relates to.

The MBMS Notification message could include at least the following parameters:

· Notification parameters

· MBMS Service ID

· MBMS TFI Assignment 

· an optional field indicating the parameter for the delayed registration, in case the radio resource optimization is used
· Bearer set-up parameters

· Timeslot Allocation 
· MBMS Data Transmission Starting Time:(defined by e.g. Starting Frame Number Description IE )

· Frequency Parameters  (whether this is needed, depends on how the MBMS data channel is defined)
The needed PBCCH capacity will depend on the structure of the MBMS Notification message and on the number of the simultaneously active MBMS sessions. 

The change in the content of the broadcasted MBMS notification message or the present of a new MBMS Notification message can be indicated as the current changes in the PSI messages. In case a new PSI-message is reserved for the MBMS, the change in the message content would activate only the MBMS capable Mobile Stations to read the full set of PSIs. After having stored the MBMS Notification information, the MS would need only to check the PBCCH_CHANGE_MARK and PSI_CHANGE_FIELD in PSI1 to become aware about a new MBMS Notification message. As the PSI messages are broadcasted periodically there is no thread, that the Mobile Station would miss the MBMS Notification message.

4.2 Notification at the start of the MBMS data transmission (data session)

The BSS receives from the SGSN the message indicating the MBMS session start (the name and the content of the message is TBD with co-operation of SA2). The BSS will allocate the radio resources for the MBMS channel and start to transmit the MBMS Notification message on the PBCCH including the channel allocation information in the cells. All the joined mobiles will recognize the indication of the forthcoming data transfer by noticing the existence of the MBMS Notification on the PBCCH.

In case the network is not aware of any joined Mobile Stations in the cell and the transmission on the radio interface should be optimized based on the joined MS location, the MBMS Notification message is transmitted on the PBCCH as long as the MBMS session is active without the radio parameters, as the channel for the MBMS transmission hasn’t been allocated. 

4.3 Notification while entering the cell during the data transmission including the case of cell reselection

In case the channel for the MBMS data transmission is allocated in the target cell the MS will continue receiving the MBMS data right after reading the PSIs. The data interruption time is optimized as no uplink signaling is needed for getting the MBMS traffic channel related radio parameters before continuing the MBMS data reception.

In case the network is not aware about any joined Mobile Station in the cell, the Mobile Station will recognize while reading the PSIs, that certain MBMS services would be available. If there is any MBMS service active to which the user has joined, the Mobile Station should make the network aware of its existence in the cell to activate the data transmission on the air interface.

A solution to make the network aware of a joined MS in the cell is given in GP-030817.
After the network becomes aware of the first joined MS entering the cell, the MBMS channel is allocated and the radio parameters are indicated to the MS on PBCCH or via a p-t-p connection.

The data interruption time due the cell change will be less with the PBCCH approach than in the case of using PCCCH for the MBMS Notification. In fact, the Mobile Station entering a new cell shall always attempt to read the full set of PSIs on the PBCCH and store the information before monitoring the paging channel. The Mobile Station can receive the information about the ongoing MBMS services in that cell without any uplink signaling, but a parameter requesting the Mobile Station to indicate itself to the network can be included as an optional field into the MBMS Notification message. 
For the MBMS Broadcast mode and for the MBMS Multicast mode in hot spot areas the introduction of the MBMS Notification message to the PBCCH would be more suitable than using the PCCCH as no uplink signaling is needed before starting the MBMS data reception in Idle mode. For the MBMS Multicast mode in the areas of limited user amounts the same facilities than with PCCCH can be achieved with PBCCH. In case the MBMS Notification is transmitted on the PBCCH, all the MBMS scenarios can be covered.

The proposed solution introducing MBMS Notification message with the channel allocation parameters for the MBMS data channel is using a similar mechanism today for the Cell Broadcast. The CBCH channel allocation is in fact indicated on the SI4 and PSI8 messages.

5. Conclusions

Introducing a new MBMS specific paging procedure is not seen feasible, because it always requires uplink signaling to get the radio parameters related to the MBMS channel allocation. In addition the MBMS Notification has to be sent periodically in every paging group and requires a significant amount of paging capacity. This approach is seen problematic especially in MBMS Broadcast mode and in the hot spot areas of the MBMS Multicast transmission due the significant amount of signaling. 

The solution using PBCCH for MBMS Notification is preferred, as the signaling on air interface can be optimized, as no uplink signaling is required to start/continue the MBMS data reception after the cell reselection. In addition the data interruption time during the cell change is shorter than in case of using MBMS specific paging.  
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