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1. Introduction

In section 8.2 of [1], a set of Uu signalling flows for MBMS was proposed, covering the distribution of MBMS system information (including joined indications and notification of counting).  These procedures cover operations on the BCCH, MCCH, and MICH; the MTCH is outside their scope (except for section 8.2.7, which defines a single scheduling message for transmission on the MTCH).
The present document proposes a set of signalling formats to support these procedures.  Neither LCI nor in-band notifications on the MTCH is treated in this proposal.
2. Discussion

When selecting a new cell the UE is required to read the SIBs that include necessary common channel information.  It is proposed that SIB5 and SIB6 should optionally contain the new IE “MBMS system information” as a non-critical extension, which contains just enough information for the UE to go to the MCCH (the information needs to be minimal because of limited bandwidth on the BCCH).

The MCCH consists of periodic repetitions of the MBMS System Information message.  This message has two parts, the IEs “MBMS Service Information” (optional) and “MBMS Access Information” (mandatory).  In effect this means that the message has two different forms, the long “general” form and a shorter “access-only” form.

The intent is that the UTRAN should send the access-only message with higher frequency than its general counterpart, allowing it to change counting behaviour rapidly on a per-service basis.  The general form of the message is sent less frequently (as dictated by the repetition period).  This repetition pattern (with an arbitrarily chosen factor of 8 relating the repetition periods) is shown in Figure 1.
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Figure 1: Repetition pattern on MCCH

The UE initially listens to the MCCH for a “long form” instance of the MBMS System Information message.  After receiving this message, the UE determines whether it is interested in any of the services offered in the cell, performs counting procedures as requested by the UTRAN, and activates the service(s) of interest.

Thereafter, the UE monitors the MICH or MTCH for MBMS indications notifying it of changes to the MCCH data. 

3. Signalling Background
This section consists primarily of information summarized from [1]; it is not normative and is intended to illustrate the procedural setting for the proposed message formats.
3.1. UE Entering Cell

Upon entering a cell (or otherwise starting to monitor MBMS), a UE reads the SIBs from the BCCH, then monitors the MCCH until it receives a “long form” MBMS SYSTEM INFORMATION message.  Depending on the contents of that message and the UE’s interest in the available MBMS services, it may proceed with counting and/or service activation for one or more services.  Thereafter, the UE begins monitoring the MICH (or MTCH) for notifications of changes on the MCCH.
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Figure 2: UE entering a cell
3.2. Counting Procedure

The counting procedure consists simply of an RRC connection establishment procedure, using a proposed new value (“MBMS reception”) for the cause of the RRC CONNECTION REQUEST message.
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Figure 3: Counting procedure

Figure 3 shows the UTRAN releasing the connection immediately, since no further information is required for the counting procedure beyond the contents of the RRC CONNECTION REQUEST message.  Alternatively, the UTRAN could maintain the same connection for further procedures such as the UE joining a service (this is the reason for describing the new cause as “MBMS receptions” rather than “MBMS counting”).
3.3. Joined Indication
In section 8.2.6 of [1], a DCCH message called the MBMS JOINED INDICATION message is called for, to indicate to the UTRAN that the UE has joined an MBMS service.  The details of this message are FFS.
4. Proposal: Signalling Formats
This section briefly describes the proposed signalling formats; an annex to this document provides detailed tabular descriptions.
4.1. BCCH signalling

A new IE, “MBMS system information”, is proposed for optional inclusion in SIB5 and SIB6.  It contains the minimum necessary information for a UE to begin monitoring the MCCH: S-CCPCH information, RB configuration, and the four parameters needed to define the repetition cycles for the MCCH messaging.
In the format proposed in the annex to this document, the new IE is of variable size, at worst approximately 90 bits, with the greatest variability in the IE “Secondary CCPCH info”.
4.2. MCCH signalling

Under this proposal, the MCCH has a single message, the MBMS SYSTEM INFORMATION message, which can be sent in two “flavours” as described above.  The message consists of two IEs, “MBMS service information” (optional) and “MBMS access information” (mandatory).  The service information consists of MICH information, a list of available services with their corresponding MTCH information, and optionally a list of neighbouring cells with information on their MBMS configurations; this is all relatively stable information that can be delivered with a relatively long repetition period.

The smaller “access information” IE consists only of the data required to support counting; it is a list, ordered identically with the service list in the most recent service information IE (to avoid repetition of the relatively large service ID fields), of a counting flag and probability factor for each service.  To interpret the access information, a UE needs to have received a copy of the service information and recorded the positions in the service list of those services in which it is interested.  The access information may need to change rapidly (for instance, as the UTRAN adjusts the probability factor to control the number of UEs establishing RRC connections to be counted for a particular service), so the UTRAN repeats the shorter “access-only” form of the message with a high frequency.
Having read this information, the UE:

· begins monitoring the MICH;

· if it is interested in a service for which counting is active, begins the counting procedure for that service;
· may begin service activation procedures for one or more services, assuming it has satisfied any counting requirements already for those services.

Under this proposal, the “short form” message contains at most 5 bits per service (one bit for the counting flag, and four for the counting probability factor if present); the “long form” message is more variable, consisting of a single copy of the IE “MICH info” (18 bits), MTCH info for each service (one bit plus the length of the MBMS Service ID, for a total of 33 bits, assuming 4-octet IDs, along with a highly variable amount of RB configuration information for p-t-m services—the last very unlikely to be more than 30 bits per service), and optional neighbouring cell information (dependent on assumptions about the configuration of neighbouring cells).
5. Annex: Proposed IE And Message Formats

5.1. BCCH Signalling
New IE “MBMS system information” for optional inclusion in SIB5 and SIB6:

	Secondary CCPCH system information for MCCH
	MP
	
	Secondary CCPCH info 10.3.6.71
	

	MCCH RB configuration
	MP
	
	Signalling RB information to setup

10.3.4.24
	

	MCCH_ACC_REP
	MP
	
	Integer (8, 16, 32, 64, 128, 256, 512, 1024)
	In frames

	MCCH_REP
	MP
	
	Integer (1, 2, 4, 8, 16, 32, 64)
	In multiples of MCCH_ACC_REP; maximum value is 

4096 / MCCH_ACC_REP

	MCCH_POS
	MP
	
	Integer (0..rep-1)
	In frames.

"rep" is the product of the IEs “MCCH_ACC_REP” and "MCCH_REP"

	MCCH_MOD
	MP
	
	Integer(1..4096 div rep)
	In multiples of repetition period.  The value in frames is given by MCCH_ACC_REP*MCCH_REP*MCCH_MOD.

"rep" is the product of the IEs “MCCH_ACC_REP” and "MCCH_REP".


5.2. MCCH Signalling
New message “MBMS System Information Message”:

	MBMS service information
	OP
	
	MBMS service information

New IE (see below)
	

	MBMS access information
	MP
	
	MBMS access information

New IE (see below)
	


New IE “MBMS service information”:

	MICH information
	MP
	
	MICH info New IE (see below)
	

	MTCH service information list
	MP
	1 to MaxNumMTCH
	
	

	>MTCH service information
	MP
	
	MTCH service information

New IE (see below)
	


New IE “MBMS access information”:

	Counting information list
	MP
	1 to MaxNumMTCH
	
	

	>Counting flag
	MP
	
	Boolean
	

	>Probability factor
	OP
	
	Real (1/32768, 1/16384, 1/8192, 1/4096, 1/2048, 1/1024, 1/512, 1/256, 1/128, 1/64, 1/32, 1/16, 1/8, 1/4, 1/2, 1)
	Present if the counting flag is ON for this service. 


New IE “MICH info”:

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>Channelisation code
	MP
	
	Integer(0..255)
	SF is fixed and equal to 256

	>>Number of MBMS indicators per frame
	MP
	
	Integer (18, 36, 72, 144)
	Values FFS (copied from PICH)

	>>STTD indicator
	MP
	
	STTD Indicator 10.3.6.78
	

	>TDD
	
	
	
	

	>>Channelisation code
	MD
	
	Enumerated (

(16/1)...(16/16))
	Default value is the channelisation code used by the SCCPCH carrying the associated PCH.

	>>Timeslot number
	MD
	
	Timeslot number 10.3.6.84
	Default value is the timeslot used by the SCCPCH carrying the associated PCH.

	>>Midamble shift and burst type
	MP
	
	Midamble shift and burst type 10.3.6.41
	

	>>Repetition period/length
	MD
	
	Enumerated((4/2),(8/2), (8/4),(16/2), (16/4), (32/2),(32/4),(64/2),(64/4))
	Default value is "(64/2)".

	>>Offset
	MP
	
	Integer (0...Repetition period -1)
	SFN mod Repetition period = Offset. 

	>>Paging indicator length
	MD
	
	Integer (4, 8, 16)
	Indicates the length of one paging indicator in Bits. Default value is 4.

	>>NGAP
	MD
	
	Integer(2, 4, 8)
	Number of frames between the last frame carrying PICH for this Paging Occasion and the first frame carrying paging messages for this Paging Occasion. Default value is 4.

	>>NPCH
	MD
	
	Integer(1 .. 8)
	Number of paging groups. Default value is 2.


(This is a direct copy of the existing “PICH info” IE and still needs further review for changes specific to the MICH.  In particular, the TDD section certainly needs further revision.)

New IE “MTCH service information”:

	Service ID
	MP
	
	Octet string (4)
	Length FFS

	MTCH RB configuration
	OP
	
	RB information to setup

10.3.4.20
	Present if the service is being transmitted in PTM mode

	Next UE PTM indication
	MP
	
	Boolean
	TRUE means PTM; FALSE means PTP

	Neighbour cell information list
	OP
	1..<maxCellMeas>
	
	Per cell for this service

	>Neighbour cell service information
	
	
	MBMS service information for neighbour cell

New IE (see below)
	


New IE “MBMS service information for neighbour cell”:

	Intra-frequency cell id
	MP
	
	Integer (0 .. <maxCellMeas>-1)
	Defines the position of the cell in the Intra-frequency cell info list of the variable "CELL_INFO_LIST"

	CHOICE service status
	MP
	
	
	

	>Present
	
	
	
	

	>>MBMS service configuration for neighbouring cell
	MP
	
	MBMS service configuration for neighbouring cell

New IE (see below)
	

	>Absent
	
	
	
	No data


New IE “MBMS service configuration for neighbouring cell”:

	Secondary CCPCH code number for MTCH
	MD
	
	TBD 
	Default=same as serving cell

	STTD indicator
	MP
	
	STTD indicator

10.3.6.78
	

	CHOICE configuration
	OP
	
	
	[Per DoCoMo proposal, network could omit RB information for delay-tolerant services]

	>Complete
	
	
	
	

	>>MTCH RB configuration
	MP
	
	RB information to setup

10.3.4.20
	

	>Partial
	
	
	
	

	>>RB identity
	MD
	
	RB identity 10.3.4.16
	Default for all fields below=same as service cell

	>>PDCP info
	MD
	
	PDCP info 10.3.4.2
	

	>>CHOICE RLC info type
	MD
	
	
	

	>>>RLC info
	MD
	
	RLC info 10.3.4.23
	

	>>>Same as RB
	MD
	
	RB identity 10.3.4.16
	Identity of RB with exactly the same RLC info IE values

	>>RB mapping info
	MD
	
	RB mapping info 10.3.4.21
	


The “Partial” choice is a copy of “RB information to setup” with all parameters optional; it might be fine-tuned further.
5.3. New Constants
The proposed signalling formats require the addition of a new constant, MaxNumMTCH, and a new value “MBMS  reception” for the IE “Establishment cause”.
5.3.1.1. Multiplicity values and type constraint values
	Constant
	Explanation
	Value
	Version

	MaxNumMTCH
	Maximum number of MTCH channels
	[128]
	REL-6


5.3.1.2. Establishment cause

Cause for an RRC connection establishment request.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Establishment cause
	MP
	
	Enumerated(

Originating Conversational Call,

Originating Streaming Call,

Originating Interactive Call,

Originating Background Call,
Originating Subscribed traffic Call,
Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call,

Emergency Call,

Inter-RAT cell re-selection,

Inter-RAT cell change order,

Registration, Detach,

Originating High Priority Signalling,

Originating Low Priority Signalling,

Call re-establishment,

Terminating High Priority Signalling,

Terminating Low Priority Signalling,

Terminating – cause unknown, MBMS Reception)
	Eleven spare values are needed.
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