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1. Introduction

At the R2#41-bis meeting a number of companies provided contributions discussing the RRC messages to be used for MBMS. However, it was felt too early to come to an agreement on this. Instead it was suggested to defer the decision on RRC messages until the the procedure specifications (using semantical information elements) have reached a certain level of completeness. In order to progress the stage 3 activities on MBMS, we feel the RRC messages to be used for MBMS should be concluded as soon as possible.

In this paper we evaluate some earlier proposals from different companies and based on that we propose some general requirements/ objectives as well as a number of main design choices for discussion and decision.
2. Discussion
This section discusses the main requirements/ objectives and reviews the proposals from different companies, aiming at achieving a common understanding.

2.1 Requirements/ objectives
Requirement 1: MBMS control information should be provided on MCCH as much as possible, rather than on BCCH
The details of the MCCH configuration can only be provided on BCCH. All other control information should be provided on MCCH in order to minimise the impact on BCCH eg. scheduling.

Although most companies seem to agree to this point, NEC has proposed to signal all static information on BCCH [6].

Requirement 2: The MCCH reading time should be minimised for the typical scenario’s
Several companies seem to agree that the MBMS message structure should enable to minimise the MCCH reading time for certain scenario’s [2, 4, 5]. We propose to clarify that the main case that should be handled efficiently is as follows:

· A notification which concerns a service the UE has not joined, unless the false alarm probability is marginal

Requirement 3: The MCCH reading time upon cell re- selection should be minimised for the typical scenario
Although this requirement is in principle similar to the previous, there are some additional aspects to consider. Some companies suggest to to include all MCCH information in a single message [4, 5]. Our estimations show that even when using significant size optimisations (up to 75%), the resulting message would comprise of 6- 13 blocks of 168 bits. With a BLER of 1% it may take quite long before the UE has received the entire message correctly.

Moreover, in most cases the UE only needs a small portion of the information ie. when none of the services the UE has joined is provided via a p-t-m radio bearer, the UE only needs to receive the MBMS Service Information. Based on the reference service mix that we have provided earlier, we actually assume this to be the typical case. Therefore, we propose to clarify that the main case that should be handled efficiently is as the following:

· Re- selection to a cell that does not provide any of the services the UE has joined by means of a p-t-m radio bearer

Requirement 4: The signalling overhead should not exceed 10% for a realistic MBMS service scenario
Several companies have started to estimate the MCCH load [2, 5, 6]. Typically these estimations have shown the load can be significant especially if a large number of neighbouring cells is assumed and size optimisations are not employed. As we have indicated previously, we believe 10% to be a reasonable upper limit for the signalling overhead, that should be considered when evaluating the different signalling options.

Note that we have shown that when limiting the number of neighbouring cells and when avoiding duplication of radio bearer configuration information, we expect to stay well within this limit [2].

2.2 Main design choices
This section discusses a number of design choices that we consider to be the primary ones, to be decided first. This document also briefly summarises our proposal for each of these design choices. More background information is provided in [2].
Choice 1: How to indicates changes within every modification period
We propose to have a separate notification message that only includes some details of the service(s) for which the notification indicator was previously set. This notification message is short message and consequently it helps to reduce the MCCH reading time upon notification (requirement 2). As indicated in the previous, the MCCH reading time may be significant in case a single message would be used including all services or worse, all MCCH information. This is also because of the lower chance that all blocks the message comprises off are received correctly. Our size estimations have shown that the signalling overhead remains within reasonable limits (requirement 4) when using a separate notification message.
During the REL-6 Ad Hoc meeting in Cannes it was agreed that at the start of each modification period there will be some short information indicating the service(s) for which the MCCH information has changed. This information was mainly intended for the UEs receiving MTCH. The notification message that we propose provides this functionality. However, we propose that this message is provided at each repetition period rather than just at the start of a modification period. This approach is used for all other MCCH information and serves two purposes, to improve the reception reliability and to reduce the delay upon cell re- selection.

Choice 2: Whether or not to have a separate message including the list of available services

The proposal is to have a separate message including limited information for all available services. This message is short and consequently it helps to reduce the MCCH reading time upon cell re- selection (requirement 3). Basically the same arguments apply as for the notification message. Our size estimations have shown that the signalling overhead remains within reasonable limits (requirement 4) when using a separate service information message.
Choice 3: Which approach to use to reduce the size of the radio bearer configuration information

We believe that to reduce the signalling overhead it is beneficial to apply a message including p-t-m configuration information common for different services and cells. In addition to this, we propose to have a separate message for each MBMS service provided via a p-t-m radio bearer that specifies the configuration used in the current and neighbouring cells. Parts of the p-t-m configuration included in this message are by means of references to the message including common configuration information.

Further details about the signalling of p-t-m radio bearer configuration information are provided in [9].

Choice 4: Should the Access Info remain as a separate message?

If there is agreement to use a separate notification message (choice 1), this message would be transmitted at every repetition period and include some details of the service(s) for which the notification indicator was previously set. The access information is provided at every acess information period and covers information used for services for which counting is performed, which is a subset of the services covered by the notification message. Since the use of separate messages introduces additional overhead, the proposal is to use a single message for the two purposes. This can easily be achieved by creating a message including all information with the ‘non- counting’ information optional/ conditionally present (only at repetition periods).

3. Conclusion and proposal

Based on a review of proposals from different companies, this paper proposes a set of main requirements/ objectives to be evaluated when deciding the RRC messages for MBMS:
1. MBMS control information should be provided on MCCH as much as possible, rather than on BCCH
2. The MCCH reading time should be minimised for the typical scenario:

· A notification which concerns a service the UE has not joined
3. The MCCH reading time upon cell re- selection should be minimised for the typical scenario:
· Re- selection to a cell that does not provide any of the services the UE has joined by means of a p-t-m radio bearer

4. The signalling overhead should not exceed 10% for a realistic MBMS service scenario

The proposal is to capture the above requirements/ objectives. Furthermore, considering these main requirements/ objectives, the proposal is to agree the following main design choices

1. to apply a separate notification message
2. to apply a separate message to indicate the available services
3. to provide the notification and the ‘access information’ functionality by means of a single message

Furthermore a number of proposals concerning the signalling of p-t-m radio bearer configuration information are provided in [9].
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5. High level message description (Annex)

10.0.x MBMS Notification Information
This message is transmitted periodically by UTRAN to inform UEs about a change applicable for one or more MBMS service available in a cell. The message is also used to inform UEs that have joined a particular MBMS service about the need to establish an RRC connection. The contents of the message may change within a modification period.


Logical channel: MCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Notified service list
	
	maxMBMSservPerNotif
	
	

	>Service ID
	
	
	
	

	>Notification cause
	
	
	
	

	>MBMS preferred frequency information
	
	
	
	Information about the frequency that UEs shall consider as the preferred frequency layer for cell re-selection during a session for an MBMS service the UE has joined, as specified in [25.304] .

Details and allocation of this information are FFS

	>Access information
	
	
	
	Information relevant when the UE should establish a PMM connection eg. Access probability factor(s) common for idle and UTRA_PCH

	>Continue MCCH reading
	
	
	
	MICH in- band notification. Indicates whether or not the UE should continue reading MCCH in the next modification period.

Allocation of this information is FFS


10.0.x MBMS Service Information

This message is transmitted periodically by UTRAN to inform UEs about the MBMS services available in a cell. The information does not change within a modification period.

Logical channel: MCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Available services list
	
	maxMBMSservPerCell
	
	List of all available services 

	>Service ID
	
	
	
	

	>Receiver action
	
	
	
	Indication of the UE action required to receive the service: none (no RB), acquire PTM info, establish RRC connection (absent, PTP)

	>MBMS preferred frequency information
	
	
	
	Information about the frequency that UEs shall consider as the preferred frequency layer for cell re-selection during a session for an MBMS service the UE has joined, as specified in [25.304] .

Details and allocation of this information are FFS

	>Continue MCCH reading
	
	
	
	MICH in- band notification. Indicates whether or not the UE should continue reading MCCH in the next modification period.

Allocation of this information is FFS
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