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1. Introduction

This paper discusses the use of a separate MBMS common notification message, in addition to the periodic messages (Service Info and RB info). The proposal is to agree on the use of such a message and to capture this in TS 25.346. A draft text proposal is attached.
2. Discussion
2.1  Introduction
At the R2#40 meeting, it turned out that currently there is no common view in R2 on which message should be used to notify a UE: by means of the periodic Service Information (SI) message or by means of a MBMS common notification message. In this chapter both approaches are described followed by an evaluation of their respective merits and drawbacks.

In this document, session start is assumed to consist of the following steps:

· UTRAN sets the notification indicator for a period corresponding with the longest conventional DRX cycle currently in use (referred to as LCDrx in the following)
· UTRAN notifies the UE for counting purposes
· Upon receiving a notification for counting, the UE verifies if this concerns a service it has joined. In case of a service match and, depending on its state, the UE evaluates the probability check. If this check passes, the UE performs connection establishment
· UTRAN repeats the above counting steps 3 times with different probability factors

· After deciding to apply PTM, UTRAN sets the notification indicator and notificaties the UEs for PTM RB establishment
· Upon receiving a notification for PTM RB establishment, the UE verifies if this concerns a service it has joined. In case of a service match it reads the RB info message from MCCH from MCCH and starts receiving the service using the corresponding PTM RB configuration

In the following sections, further details about the scheduling of messages are provided for each of the two different schemes.

2.2 Evaluation

Nofication is typically provided for one service only. As a result, a common notification message including session ID, cause and optionally probability factor will be small, less than 50 bits. The Service Info message is significantly larger. Sizes in the order of 400 bits are not unlikely (applicable in case 12 or more services are available in the cell). In case MCCH would apply a configuration similar to the configuration for DCCH mapped on to S-CCPCH (TB of 1x168b & or 2x168b  @ 10 ms TTI), more than one TTI would be required to transmit a message of that size. In such a scenario, to acquire the Service Info message the UE needs to read MCCH for 2 rather than 1 TTI. This additional reading duration applies for the 7 notifications we expect per session (3 notifications for counting, 2 notifications for PTM RB establishment and 2 notifications for PTM RB release). Moreover, this additional MCCH additional reading duration also applies in case of false alarms. In case 70 service are used and these are mapped to 18 NIs, 4 out of 5 notifications will be false alarm. This means, the additional MCCH reading applies 21,490 per hours (assuming 614 sessions/ hrs). The resulting degradation of the UE battery lifetime is considered to be the most serious drawback of the solution using the periodic System Information messages for notification.

On the other hand, a mechanism using only periodic messages seems simpler at first glance, and hence attractive. However, use of the periodic Service Info message for notification implies that the handling of this message becomes more complicated: the Service Info message includes all available services and the UE will have to verify each to determine if it is actually notified or whether it is experiencing a false alarm. Consequently the difference in complexity between the two notification mechanisms is not considered to be substantial.

Having a separate notification message will result in some additional signalling load. However, according to our estimations the increase in signalling load is marginal (less than 50 bps), which is mainly due to the relatively small size of the common notification messages, less than 50 bits. Moreover, according to our service mix, we expect to have a limited number of notifications: 614 (sessions/ hrs) * 7 (notifications/ session).

Using only periodic messages results in a simpler mechanism for scheduling information on MCCH. However, the use of a separate common notification message is not expected to complicate the scheduling significantly. It is expected that the mechanism for scheduling the periodic messages need not be modified to accommodate the common notification message. Due to its size, periodic messages may comprise more than one TTI. In case a common notification collides with a periodic message, part of the periodic message would be provided in the next TTI. A scheduling mechanism including repetitions may be used to optimise the use of the common notification message. Although this results in some additional complexity, it also results in shorter session start response delay and more importantly is a shorter duration for setting the NIs. This improved performance is considered to balance with the additional complexity. For further details, see annex B.
2.3 Conclusion and recommendation
Considering that
· The use of a common notification message will decrease the MCCH reading period due to its shorter message, resulting in an increased battery lifetime

· The additional complexity of having a common notification is not considered to be substantial
· A common notification message will result in a marginal increase in signalling load

· The somewhat more complicated scheduling resulting when using a common notification message balances with the improved performance (reduced session start delay, reduced duration for setting NIs which reduces increases battery lifetime)
The use of a common notification message is considered beneficial. The recommendation is to agree on the use of this message and to update the TS accordingly.

3. Proposal

The proposal is to agree on the use of a MBMS common notification message and to include the attached text proposal in the TS.
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A. Draft text proposal (Annex)
8.2.6 MBMS notification

8.2.6.1 MBMS common notification (FFS)
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Figure 1: MBMS common notification signalling flow
The MBMS common notification signalling flow is used to inform UEs in idle, CELL_PCH and URA_PCH about a change for one or more MBMS services. The MBMS common notification information is sent over MCCH.

The signalling flow may be initiated by the CRNC in a number of different cases eg. session start, re- counting, session stop. The MBMS common notification information may include the service identity, a cause, a PMM connection required indicator and the access probability
Upon receiving the MBMS common notification with cause set to session start and including access probability, UEs in idle mode for which the probability check passes, initiate PMM connection establishment.  Upon receiving the MBMS common notification with cause set to session start but with access probability absent, the UE reads the MBMS Service Info and optionally MBMS RB INFO from MCCH and starts receiving the service accordingly.

Upon receiving the MBMS common notification with cause set to session stop, UEs may stop receiving the PTM radio bearer for the indicated service.

B. Scheduling of common notification message (Annex)
When scheduling the common notification message, UTRAN should take into account that UEs detect the NI for an MBMS service at different points in time. In order to limit the period the NIs need to be set, UTRAN may schedule the common notification message a number of times within the longest convention DRX cycle (LCDrx), at specific SFN instances. At the upcoming SFN instance the UE acquires the notification message from MCCH. 
The repetition of the common notification message at pre-defined occasions within the LCDrx reduces the counting delay, provided that each occurance of the notification message includes an updated probability factor. For connection establishment and UE linking, delays in the order of 300- 400 ms seem feasible while the default DRX cycle used in 34.108 is 1.28 s. Hence, repetition of the notificaiton message is regarded as beneficial.

It should be noted that the probability that a UE does not detect an NI is typically in the order of 1%. This means UTRAN should set the NIs for more than one LCDrx to reach all UEs. Of course, this applies only when performing counting for a service for which there are few interested UEs in the cell. Taking into account the analysis showing that 3 counting steps should be sufficient, 2 LCDrx cycles should be sufficient for counting in worst case.

UEs that have detected an NI continue reading MCCH at the scheduled occasions when the subsequently received SI message concern a notification for counting for a service the UE has joined. Whenever UTRAN decides to go PTM during an LCDrx cycle, it changes from a notification for counting to a notification for session start. Also for the notification for PTM RB establishment two LCDrx are needed to considering the NI detection probability. If however the purpose of the notification is changed during a LCDrx cycle, only one additional LCDrx cycle may be needed.

The following figure shows an example of a session start with counting, assuming a LCDrx cycle of 1.28 s and 2 notification messages per LCDrx cycle as well as:

· 3 nofications for counting, indicated by a red periodic message

· PTM decision after the 3rd counting notification, at the end of the 2nd LCDrx cycle

· 1st notification for PTM session start is received due to setting of NIs during 2nd LCDrx cycle (purple)

· Additional 2 notifications for PTM session start are received due to NIs set during 3rd LCDrx cycle (blue)
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Figure 2: MBMS DRX cycle to introduce MBMS paging occasions

The example shows that this scenario results in:

· UTRAN transmits up to 5 periodic messages for one session start including counting (3 counting and 2 notifications for PTM RB establishment, one for each LCDrx)

· The NIs need to be set for 3 LCDrx cycles

· The worst case session start delay also equals 3 LCDrx cycles

C. Message content and size (Annex)
The following table shows a stage 3 realisation of the above.

MBMS service INFO
	Information element/ Group name
	Need
	Value
	Size
	Comment

	Message type
	MP
	
	5
	Overhead of message type, extension bit

	Service list
	OP
	maxMBMSservPerPage
	6
	Up to 32 MBMS services simultaneously available in a cell message

	>Service ID
	MP
	
	32
	MBMS service identity eg. TMGI

	>PMM connection required
	MP
	
	1
	

	>CHOICE Transfer mode
	OP
	
	2
	Absent if currently not provided

	>>PTP
	
	
	
	(no data)

	>>PTM
	
	
	
	

	>>>PTM RB reconfiguration
	MP
	
	1
	Boolean

True if NIs are set while this message is sent to indicate a PTM RB reconfiguration

	>>Counting probability factor
	OP
	
	4
	


By omitting the notification, additional information has to be added to the periodic message: 1 bit per service provided PTM (3 on average) and 4 additional bits ( 7 bits in total. Given the repetition rate of 640 ms, this results in the following additional load: 10.9 bps

In case a separate notification message is used the signalling load will be higher. This is mainly due to the message size, which is largely determined by the Service ID (see below).

MBMS NOTIFICATION INFO
	Information element/ Group name
	Need
	Value
	Size
	Comment

	Message type
	MP
	
	5
	Overhead of message type, extension bit

	Service list
	OP
	maxMBMSservPerPage
	4
	Up to 32 MBMS services simultaneously available in a cell message

	>Service ID
	MP
	
	32
	MBMS service identity eg. TMGI

	>Cause
	MP
	
	3
	

	>Counting probability factor
	MP
	
	4
	

	TOTAL
	
	
	48
	For a single service


Given our reference service mix and the total number of attempts resulting from session start/ stop the load equals: 614 (sessions/ hrs) * 7 (notifications/ session) * 48 bits (message size)/ 3600= 57.3 bps.
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