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1. Introduction

This document discusses the contents of the MBMS Service Info and MBMS RB information messages. The intention is to reduce the signalling overhead by avoiding duplication of information in these messages. To achieve this, the proposal is to divide the information contained in these messages in a certain manner.

2. Discussion
2.1 Introduction
Two messages have currently been defined to inform UEs about the details of MBMS services available in a cell:

· the MBMS SERVICE INFORMATION, that is used to inform UEs of MBMS services available in a cell.  The information shall be transmitted periodically to support mobility.

· the MBMS RADIO BEARER INFORMATION, that is used to inform UE(s) regarding the MTCH radio bearer information for MBMS services provided p-t-m.
Although nothing is stated explicitly for the MBMS RADIO BEARER INFORMATION, our assumption is that this message is also transmitted periodically. The same reason, periodic transmission to support mobility, also applies for this message.

Currently, the contents of these messages is not specified in much detail in [1]:
· The MBMS SERVICE INFORMATION message contains MBMS service ids and ptm indication. The MBMS service ids indicate the MBMS services which are being served in the cell or the MBMS services which can be served if the UE requests it. The Ptm indication indicates that the MBMS service is provided ptm in the cell amd omdocates that the UE needs to receive the MBMS RADIO BEARER INFORMATION message. More information may be included in the MBMS SERVICE INFORMATION message. [FFS]
· The MBMS RADIO BEARER INFORMATION includes MBMS Service Id, MBMS UTRAN Cell Group Identifier, logical channel, transport channel and physical channel information per MBMS service. An MBMS UTRAN Cell Group Identifier is used to indicate to UEs which MBMS Cell Group the cell pertains to. More information may be included in MBMS RADIO BEARER INFORMATION. [FFS]

The use of two periodic messages including MBMS information may result in additional overhead eg. due to the duplication of identities. This document investigatates solutions to limit this signalling overhead.

2.2 Evaluation of dual message approach
One easy way of avoiding the duplication of information is to combine the MBMS SERVICE INFORMATION and the MBMS RADIO BEARER INFORMATION messages. Although in principle this approach is possible, the use of two messages has some advantages.

The main advantage of using two separate messages is the possibility to transmit the MBMS SERVICE INFORMATION more frequently. This would reduce the delay when an RRC-IDLE UE moves into a cell in which the service is provided by ptp transmission. This is relevant, because for this scenario the delay is largest since it involves more steps:

· in case the MBMS service is provided by ptm transmission in the new cell, the UE is able to start receiving MTCH after reading the MBMS SERVICE INFORMATION and the MBMS RADIO BEARER INFORMATION messages
· in case the MBMS service is provided by ptp transmission in the new cell, the UE will have to establish an RRC connection, initiate transition to PMM_CONNECTED state after which UTRAN upon receiving UE linking establishes the radio bearers for ptp transmission
By scheduling the MBMS SERVICE INFORMATION more frequently the UE is able to quickly detect that the service is provided by ptp transmission. This will reduce the overall delay for this mobility scenario.

In case a single message is used, more transport blocks will be needed to carry the message, meaning UEs only interested in a service that is provided PTP may need to read MCCH for a longer period of time. Further details on message sizes are provided in the following sections.
2.3 Evaluation of message contents

A careful division of the information contained in the MBMS SERVICE INFORMATION and the MBMS RADIO BEARER INFORMATION messages may also avoid duplication of information. This is especially relevant for the radio bearer information for the MBMS services provided by ptm transmission. Before investigating this further, the mapping of MBMS services on to the radio resources is elaborated.  Our assumption is that the existing models are re- used for MBMS. To be more specific, this means:
· One MBMS service maps onto a single RAB, which maps to one or more RBs (ie. the use of RAB sub- flows is not excluded)

· Each RB corresponds with an MTCH logical channel. 

· A number of these logical channels may be mapped onto a FACH transport channel. 

Note
Within the RB mapping information the transport channel is indicated. Since the transport channel identity is unique only within the scope of a physical channel both the transport channel identity and the S-CCPCH identity need to be included in the RB mapping info. 

Since the MBMS service identities are assumed to be of significant size (32 bits), it is desirable that these are not duplicated. To avoid this, the proposal is to include all service specific information in the MBMS SERVICE INFO message and to include the details of the radio resource configuration in the MBMS RADIO BEARER INFORMATION message. Furthermore, it is likely that several MBMS services use the same radio bearer configuration and/ or transport channel configuration. To provide efficient signalling support for this, the MBMS RADIO BEARER INFORMATION is proposed to contain a number of (pre- defined) radio bearer and transport channel configurations. For each service, the MBMS SERVICE INFO message indicates which of the (pre- defined) radio bearer, transport channel and physical channel configurations applies.

Avoiding inclusion of service identities in the MBMS RADIO BEARER INFORMATION message reduces the signalling overhead considerably, as shown for the following example. If this message includes the radio bearer configuration for 16 MBMS services with a 32 bit service identity and a repetition period of 640ms for this message, this solution reduces the MCCH signalling by almost almost 1 kbps.

To illustrate the proposal, a high level description of the message contents is provided for the MBMS SERVICE INFO and the MBMS RADIO BEARER INFORMATION message using a simplified tabular format. The tables also include information about the estimated size of the different IEs. In these tables the total estimated message size is shown for the the two messages. This is done for the case of 6 MBMS services available of which 3 are provided ptm, mapped to one FACH on a single sCCPCH. 
Note

According to the reference service mix described in [2], there are:

· 50 text based services active for 1/ 30 of the time (10s/ 5 min) ( 50/ 30 active services on average

· 1 audio service active for 1/ 5 of the time (12m/ 1 hrs) ( 1/5 active services on average

· 1 video service active for 1/ 5 of the time (60s/ 5 min) ( 1/5 active services on average

· 1 file download service active for 1/ 5 of the time (12m/ 1 hrs) ( 1/5 active services on average

( Resulting average number of active sessions (sum of above): 2.47 active services on average

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
	MP
	
	1
	

	>>PTP
	
	
	0
	(no data)

	>>PTM
	
	
	
	

	>>>RAB information to setup
	MP
	
	
	The existing model is re-used in which one service maps to a RAB which may map to one or more RBs, see note 1

	>>>> RB information to setup list
	MP
	maxRBperRAB
	3
	

	>>>>>RB identity
	MP
	
	5
	Identifies a RB configuration included in the MBMS RADIO BEARER INFORMATION message. Up to 32 PTM RBs can be identified in a cell

	>>>>>RB mapping info, DL
	MP
	
	
	Note 2

	>>>>>>SCCPCH identity
	MP
	
	4
	New identifier, added since the transport channel identity is only unique within the scope of a physical channel

	>>>>>>Transport channel identity
	MP
	
	5
	FACH

	>>>>>>Logical channel identity
	OP
	
	5
	This identifier is used to distinguish different MTCH within the MAC header, see note 1

	( Total message size
	
	
	269
	11 + (Nptp * 34) + (Mptm * (34 + 3 + (Nrb* 15)). The value of 259 for the reference case with Nptp= Nptm= 3 and Nr= 1


Note 1
In (the typical) case each MBMS service maps onto a single RB while the different services are all mapped onto the same FACH, MAC/ logical channel multiplexing is applied. In this case, each logical channel identifier value, used within the MAC header, identifies a specific MBMS service
Note 2
The above message contents assumes the introduction of a new IE, specific for MBMS eg. only supporting a single multiplexing option, always mapping to a FACH transport channel. An MBMS specific IE versions is needed since the existing IE does not include SCCPCH identity

MBMS radio bearer information
	Information element/ Group name
	Need
	Value
	Size
	Comment

	Message type
	MP
	
	5
	Overhead of message type, extension bit

	PTM RB info list
	MP
	maxMBMS-RBperCell
	5
	5+ (54 * Nrb)



	>RB identity
	MP
	
	0
	The RB identity is assumed to be implicit from the order in the list (saving 5 bits for each RB)

	>PDCP info
	FFS
	
	49
	Single algorithm (ROHC), single profile

	>RLC info
	MP
	
	5
	UM/ TM, segmentation

	SCCPCH list
	MP
	maxSCCPCH
	4
	4 + (Nsccpch * (67 + Nfach * 59))

134 for a single S-CCPCH. Every S-CCPCH adds 130 (if the same assumptions apply)

See previous note 2

	>SCCPCH identity
	MP
	
	0
	The SCCPCH identity is assumed to be implicit from the order in the lists in SIB5 and in this message (saving 4 bits for each SCCPCH)

	>TFCS
	MP
	
	50
	A TFC for each of the TF included in the TFS of the single FACH mapped onto this SCCPCH (see below)

	>FACH list
	MP
	maxFACHPCH
	3
	62 for a single FACH with 6 TFs. Each additional FACH may add 59+ (depending on TFS and TFCS impact)

	>>Transport channel identity
	MP
	
	5
	

	>>TFS
	MP
	
	54
	(0x320, 1x320, 2x320, 4x320, 8x320, 16x320) @ 80 ms TTI

	>Secondary CCPCH info
	MP
	
	14
	14 up to 26 (secondary scrambling code & timing offset included)

	( Total message size
	
	
	362
	14 + (Nrb * 74) + (Nsccpch * (67 + Nfach * 59)). The value of  362 applies in case of Nrb=3 (each PTM service having a separate RB configuration), single S-CCPCH, single FACH and TF/ TFCS as indicated


Note 3
In case logical channel multiplexing is used to multiplexed MCCH and MTCH’s on an S-CCPCH, the transport and physical channel information included in IE SCCPCH list should be provided on BCCH. This means that the reference included in the MBMS SERVICE INFO message refers to a transport and physical channel configuration, regardless of whether it is signalled on MCCH or on BCCH (the refence does not depend on that)
Note that to avoid frequent updating of BCCH, this multiplexing option should only be used when the transport channel and physical channel configuration is quite static ie. not change upon every session start/ stop.
3. Conclusion and proposal

This contribution discussed the contents of the MBMS SERVICE INFORMATION and the MBMS RADIO BEARER INFORMATION messages and included the following proposals:

· To divide the information contained in these messages in a manner avoiding duplication, which is achieved:

· By including all service specific information in the MBMS SERVICE INFO message and by including the details of the radio resource configuration in the MBMS RADIO BEARER INFORMATION message
· By including a number of (pre- defined) radio bearer and transport channel configurations in the MBMS RADIO BEARER INFORMATION message, that are referenced from the MBMS SERVICE INFO message for one or more services

· To maintain separate messages to be able to transmit the MBMS SERVICE INFORMATION more frequently, since this reduces the delay upon moving to a cell in which the service is provided by ptm transmission
The proposal is to capture this in annex B of the TR, either by including the above text summarising the proposal or by introducing the tables showing the high level message contents for these two messages.

Furthermore, the proposal is to explicitly state in the TR that the MBMS RADIO BEARER INFORMATION is also transmitted periodically.
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