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Solutions for MBMS notification
1 Introduction

Different methods of announcing MBMS service (i.e. MBMS notification) to MSs in idle mode are described in [2], [3] and [4]. These documents describe methods using the PNCH, the PCH/PPCH, the CBCH, or the BCCH/PBCCH.

This contribution is an updated version of an earlier contribution [5]. Major changes are written in blue. [5] and [6] proposed that the MBMS notification should be implemented on the CCCH/PCCCH. In particular, it was proposed to introduce one bit, called the “MBMS indication bit”, in all messages sent on PCH/PPCH. This bit would indicate to all MSs monitoring their respective paging group that an MBMS notification message is forthcoming. The actual MBMS notification message would be sent in one predefined paging group, which the MSs would be required to monitor when the MBMS indication bit was set. This was shown to be feasible on the CCCH  [6]. Unfortunately, a further investigation has shown that an unreasonable number of messages (>30) would be affected by the introduction of the MBMS indication bit on the PCCCH. The reason is that PCCCH, PDTCH and PACCH may be operated in frame stealing mode on the same PDCH. Attempting to reduce the impact would mean that the flexibility to utilise the PDCH would be too restricted.

Therefore, this contribution describes a modification to the previous proposal. To avoid the extensive changes required to introduce the MBMS indication bit on PCCCH, it is proposed to use the broadcast channel BCCH/PBCCH for indicating when MSs should monitor the pre-defined paging group on PCH/PPCH for the MBMS notification (that would carry service announcements including  descriptions of the radio resource). The advantages of the proposal are:

· At high MBMS notification load, the indication bit is always set which gives low delay.

· At low MBMS notification load, the indication bit is set only when MBMS notification is sent, which gives minor impact on the MS battery life.

· It requires no changes to existing channels.

· It does not dedicate any resources for MBMS notification – no waste of resources when MBMS notification frequency is low.

This document is organised as follows: In section 2, an overview of the MBMS flow is given. Section 3 contains requirements and assumptions for the MBMS notification solution. In section 4 the proposed solution is described. In section 5, pros and cons of the solutions proposed so far are summarised. Finally, conclusions are drawn in section 6.

2 Mapping GERAN Radio Resource Handling on the MBMS Flow

Table 1 shows the different steps of an MBMS service. The steps to subscribe, announce, establish an MBMS data session, transfer MBMS data, and closing down the MBMS data session are described in [1]. The steps valid for MBMS Broadcast and MBMS Multicast service, respectively, are summarised in Table 1.

	Step
	MBMS Broadcast
	MBMS multicast

	Subscription
	
	X

	Service announcement
	X
	X

	Joining
	
	X

	Session start
	X
	X

	MBMS notification
	X
	X

	Data transfer
	X
	X

	Session stop
	X
	X

	Leaving
	
	X


Table 1. MBMS flow.

This contribution focuses on the procedures preceding the MBMS data transfer, in which GERAN notifies the MS that a transfer is about to take place. The related step in the MBMS flow is highlighted in yellow in Table 1.

The following activities are performed by GERAN during this step:

· MBMS notification

· MS counting

· Radio resource establishment

2.1.1 MBMS notification

When an MBMS Broadcast/Multicast data transferis going to be started, a notification to the MSs interested in receiving the data shall be done. A method for performing this notification is proposed in this paper.

2.1.2 MS counting

An MS interested in the indicated MBMS service category will announce its interest to GERAN. The method for doing this is out of scope of this contribution.

2.1.3 Radio resource establishment

If GERAN, based on the outcome of the counting process, decides that there is a sufficient number of MSs in the cell interested in the particular MBMS service to motivate a PTM channel, GERAN establishes the appropriate radio resources for this channel and sends an assignment command to the MSs. The method for doing this is out of scope of this contribution.

3 Assumptions for the MBMS Notification Proposal

The assumptions described below form a basis for the notification proposal, which is outlined in more detail in section 4.

It is assumed that the MBMS service

· is only supported within the packet-switched domain

· is possible to notify both on CCCH and PCCCH

· has an average arrival frequency of new MBMS sessions that is not higher than 12 new sessions per minute

· shall reuse as much as possible of existing mechanisms in the standard in order to make sure that the standardisation process will be as quick as possible.

· shall be designed in such a way that the extra power consumption for the MBMS service is minimised in the MS.

4 The Paging Group Solution

The proposed solution consists of the following steps:

· The MSs are ordered by the MBMS indication bit on BCCH/PBCCH to listen to a predefined paging group on PCH/PPCH, used for MBMS notification.

· The MSs are notified on the PCH/PPCH that a particular MBMS service is starting.

· The MSs turn to a MBMS group control channel (MGCCH), where user counting, channel assignment for the PTM channel etc. are performed.

· The MSs turn to the PTM channel and start receiving MBMS data.

4.1 MBMS notification procedures on BCCH/PCH and PBCCH/PPCH

4.1.1 MBMS indication bit

The purpose of the “MBMS indication bit” is to save MS battery time. The proposal is to include an MBMS indication bit in a (Packet) System Information message on BCCH/PBCCH. If the MBMS indication bit is set, the MS is required to listen, in addition to its paging group, to every occurrence of a pre-defined MBMS paging group. If the bit is not set, the MS continues to monitor its own paging group as usual.

As the MSs are required to read all system information at least every 30 seconds, it will take 30 seconds before it is guaranteed that all mobiles have read the MBMS indication bit.

4.1.2 MBMS paging group

The pre-defined MBMS paging group is common to all MS. The proposal is to pick one of the “ordinary” paging groups for this purpose. The MBMS paging group will then send both “ordinary” pages as well as MBMS information. Which paging group that is pre-defined for MBMS paging shall be hard coded in the standard.

4.1.3 MBMS notification

In the MBMS paging group the MSs will receive the actual MBMS notification containing (at least) the following information:

· A MBMS group address (TMGI). All MSs that have joined the particular MBMS service are addressed by this field.

· A channel description for the MGCCH

The MBMS notification information will be added to the rest octets of the existent messages. This way, legacy MSs will read the messages and interpret them correctly (ignoring the MBMS notification information). In order to create enough space for the rest octets in the messages, they cannot be fully utilised with information for its original purposes. The MBMS information will, in that sense, reduce the bandwidth for non-MBMS paging on the radio interface. The existent extended paging mechanism in the standard will however prevent starvation of paging messages for the paging group that sends the MBMS information. E.g. MS that are expected to receive “ordinary” page messages in the MBMS paging group can, if required, temporarily be moved to another page group by using the extended paging mechanism.

In order to handle MSs coming into the cell where there is already an ongoing MBMS session (e.g. MBMS Streaming), MBMS notifications would have to be repeatedly transmitted. The repetition rate is a trade off between load on the PCH/PPCH and delay before an MS detects an ongoing service (FFS).

4.1.4 Possible extension: sliding MBMS paging group

Since one particular “ordinary” paging group is used for MBMS notification (in addition to the “ordinary” paging), it will be a bit more loaded than other paging groups. As long as the MBMS load is quite low (e.g. probably no more than one MBMS notification every 5 seconds), this will not have a significant impact on the paging performance.

But if the MBMS notification load is high, this group may be frequently overloaded if the load of “ordinary” paging is also high in this group. A possible solution to overcome this drawback is possible to use a sliding MBMS paging group position that changes its position with time. I.e., if the MBMS paging group is paging group 1 during one paging cycle, it will be paging group 2 during the next paging cycle, etc. This way the overloading of one particular paging group is avoided.

4.2 Procedures on MGCCH

Once on the MGCCH, further procedures, such as MS counting and channel assignment for the actual MBMS data, can be performed. This is beyond the scope of this contribution. 

4.3 Summary

The paging group solution consists of the following steps:

· An MS in idle mode, monitoring its own paging group as well as BCCH/PBCCH, is ordered via an MBMS indication bit on the BCCH/PBCCH to monitor the MBMS notification channel on PCH/PPCH.

· When this bit is set, the MS listens, in addition to its own paging group, to every occurrence of the paging group where MBMS notification messages may be sent.

· The MS receives the MBMS notification message and, if the MBMS notification is addressed to the MS (TMGI), it turns to a MBMS group control channel (MGCCH). Information needed to find this channel is also sent in the MBMS notification message.

· On the MGCCH, further procedures, such as MS counting and channel assignment for the actual MBMS data, are performed.

5 Comparison between MBMS notification methods

The pros and cons for each MBMS notification method are listed in Table 2.

	Solution
	Pros
	Cons

	Broadcast channel
	· Simple.

· No reduction of MS battery life.
	· Slow notification update (~30s).

· Does not work for high MBMS load.

· Introduction of dynamic data in system information.

· Reduces repetition rate of the cell broadcast

	Notification channel
	· The MBMS notification is isolated to one channel.

· Quick notification of MBMS information.

· Can handle high MBMS load.
	· Reduces the paging capacity (e.g. fewer paging groups)



	Cell broadcast channel
	· Smallest effort since CBCH is deployed.
	· Very limited bandwidth.

· Risk for message loss due to collisions with other channels.

	Paging group solution
	· Simple.

· Allows tradeoff between quick notification of MBMS information and low MS battery consumption.

· Little impact on “ordinary” paging capacity at low to medium MBMS load.
	· Reduces “ordinary” paging capacity in one paging group if the MBMS load is high.



	Sliding paging group solution
	· Can handle a higher MBMS load than the paging group solution.

· Allows tradeoff between quick notification of MBMS information and low MS battery consumption.

· Negligible impact on “ordinary” paging capacity
	· More complex than the paging group solution


Table 2. Comparison between MBMS notification methods.

6 Conclusion

This contribution has

· given a high level description of how the MSs can be notified that an MBMS session is being setup

· proposed that existent paging messages are used, thus no need to define new messages

· described a solution that does not consume more radio resources than absolutely necessary, while it can handle the dynamic behaviour of MBMS

· proposed a solution that makes it possible to notify all MBMS subscribers quickly.

The contribution presents a solution that combines good dynamic behaviour of MBMS with a low impact on the radio resources without a significant reduction of the MS standby time.
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