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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

Following TSG RAN/SA#15 it was concluded that the service requirements [3] of MBMS are considered as stable enough and the work on the architectural aspects have progressed to the extend that the work in TSG RAN has been initiated. 

The work in TSG GERAN shall be done in parallel, providing the opportunity for harmonisation of technical solutions across both radio access technologies for MBMS services.
1
Scope

The present document is part of the Release 6 "Introduction of the Multimedia Broadcast Multicast Service (MBMS) in GERAN” work item and it is linked to the corresponding TS 22.146 "Multimedia Broadcast/Multicast Service; Stage-1" [3] and TS 23.246 "Multimedia Broadcast/Multicast Service; Architecture and Functional Description" [5].
The purpose of the present document is to provide a stage 2 description of the changes required in existing specifications for the "Introduction of the Multimedia Broadcast Multicast Service (MBMS) in GERAN” feature for Release 6. 

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

 
[1]
3GPP TR 41.001: "GSM Release specifications".

[2]
3GPP TS 23.107: “QoS Concept and Architecture”.
[3] 
3GPP TS 22.146: “Multimedia Broadcast/Multicast Service; Stage 1”.

[4]
3GPP TS 22.246: “Multimedia Broadcast/Multicast Service; Stage 1; MBMS Use Cases”.

[5] 
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service; Architecture and Functional Description".

[6] 
3GPP TR 25.992: "Multimedia Broadcast Multicast Service (MBMS); UTRAN/GERAN Requirements".
[7] 
3GPP TS 25.346: “Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network; Stage 2 Description”.

3
Definitions, symbols and abbreviations



3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TS 22.146 [3] and the following apply.



MBMS radio bearer:  An MBMS radio bearer is defined as either “point-to-point” or “point-to-multipoint”.

MBMS channel:  An MBMS channel consists of the physical resources assigned to one or more MBMS services.  An MBMS channel carries either an MBMS p-t-p radio bearer or an MBMS p-t-m radio bearer. 

MBMS session: Defined in TS 22.146 [3].

MBMS service: Defined in TS 22.146 [3]. 

MBMS service class: An MBMS service class is defined as either Background or Streaming, according to TS 23.107 [2].

MBMS notification: Defined in TS 23.246 [5].




3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

MBMS
Multimedia Broadcast Multicast Service

p-t-p
Point-to-Point

p-t-m
Point-to-Multipoint

TMGI
Temporary Mobile Group Identifier

4
MBMS GERAN Architecture

4.1
General

One new transmission mode exists to provide the MBMS service:

-
Point-to-multipoint transmission (p-t-m)

Point-to-multipoint transmission is used to transfer MBMS specific information between the network and an unspecified number of mobile stations. It is used for both broadcast and multicast modes of MBMS.

4.2
GERAN A/Gb mode architecture

4.2.1
Protocol structure 


No modifications are required to the GPRS protocol stack (see 3GPP TS 23.060) for MBMS. However, some of the radio protocols in the GERAN will require modifications to support MBMS p-t-m bearers.
4.1.2
Architectural requirements

Note: 
The requirements as laid out in [4] may affect certain features of the GERAN architecture.  This section should be used to capture any areas of conflict or areas where multiple options need to be assessed.

4.1.3
MBMS reception

Table 4.1.3.1 shows whether a mobile station can support MBMS data reception according to its mode (packet idle mode, packet transfer mode, dedicated mode or dual transfer mode) at the time of the MBMS bearer establishment i.e. immediately prior to MBMS reception.

	
	Packet idle mode

(GMM-Standby or GMM-Ready)
	Packet transfer mode
	Dedicated mode
	Dual transfer mode



	MBMS multicast
	p-t-m

	p-t-p repair
	p-t-p repair (1)
	p-t-p repair

	MBMS broadcast


	p-t-m


	Not specified (2)


	Not specified (3)
	Not specified (3)


Table 4.1.3.1: MBMS radio bearer available according to initial MAC mode and MBMS service


1)
A mobile station is moved to dual transfer mode on establishment of a TBF to request an MBMS p-t-p repair 
2)
Support is optional in the mobile station

3)
Note that an MBMS broadcast service is only available on a p-t-m radio bearer

4.3
GERAN Iu mode architecture

4.3.1
Protocol structure 


No modifications are required to the GPRS protocol stack (see 3GPP TS 23.060) for MBMS. However, some of the radio protocols in the GERAN will require modifications to support MBMS p-t-m bearers.
4.3.2
Architectural requirements

Note: 
The requirements as laid out in [4] may affect certain features of the GERAN architecture.  This section should be used to capture any areas of conflict or areas where multiple options need to be assessed.

4.3.3
MBMS reception

Table 4.2.3.1 shows which type of MBMS radio bearer shall be assigned to the mobile station according to its RRC and MAC states at the time of the MBMS bearer establishment i.e. immediately prior to MBMS reception.

	
	RRC-Idle
	RRC-GRA_PCH
	RRC-Cell_Shared


	RRC-Cell_Dedicated

	
	MAC-Idle
	MAC-Idle
	MAC-Idle
	MAC-Shared


	MAC-Dedicated
	MAC-DTM

	MBMS multicast
	p-t-m

p-t-p (1)
	Not available (2)
	p-t-m

p-t-p (1)
	p-t-p
	p-t-p (3)
	p-t-p

	MBMS broadcast
	p-t-m
	p-t-m
	p-t-m
	Not specified (4)
	Not specified

(5)
	Not specified (5)


Table 4.2.3.1: MBMS radio bearer available according to initial MAC and RRC states and MBMS service
1)
A mobile station is moved to MAC-Shared state on establishment of an MBMS p-t-p radio bearer

2)
A mobile station is moved to RRC-Cell_Shared state on establishment of an MBMS radio bearer (p-t-m or p-t-p)

3)
A mobile station is moved to MAC-DTM state on establishment of an MBMS p-t-p radio bearer if it has no other PS connections established

4)
Support is optional in the mobile station

5)
Note that an MBMS broadcast service is only available on a p-t-m radio bearer

5.
MBMS Channel Structure 

5.1
Logical channels 


For MBMS p-t-m transmission, the traffic data is carried on PDTCH (see 3GPP TS 45.002), whereas the control data is carried on PACCH (see 3GPP TS 45.002).
5.2
Physical channels




5.2.1
General

MBMS p-t-m radio bearers are transmitted on PDCH (see 3GPP TS 45.002).

5.2.2
Coding schemes

The existing GPRS and EGPRS coding schemes shall be used for MBMS; no MBMS-specific coding schemes shall be defined.

An MBMS-capable mobile station shall support CS-1 to CS-4 and MCS-1 to MCS-9 in the downlink. A network supporting MBMS may support only some of the coding schemes.
6.
MBMS Procedures in GERAN

Note: 
This section should contain procedures and message flows for MBMS in GERAN.

6.1
Resource management procedures

6.1.1
Session start

6.1.1.1

General

Upon receiving an MBMS SESSION START REQUEST message from the SGSN, if the BSS controls cells in the MBMS service area the BSS creates an MBMS Service Context, and acknowledges the SGSN using an MBMS SESSION START RESPONSE message. The BSS initiates the MBMS channel establishment in each cell belonging to the MBMS service area. The channel establishment procedure consists of the notification of all MBMS users in the cell of the MBMS service which is starting a data transmission, followed by an optional counting procedure and a channel assignment message.  The type of channel assigned may depend on the number of users in the cell who respond to the notification in the counting procedure.  The notification and channel assignment information may be transmitted in a single message in the case of an MBMS broadcast service or an MBMS multicast service where counting is not required.
Note:
The contents of the MBMS SESSION START REQUEST message is FFS.
6.1.1.2
Notification of session start


Note:
The MBMS Notification Channel will be located on one of the packet control channels (either PCCCH or CCCH) as designated in the cell.  The choice of logical channel is FFS.
If the BSS controls cells in the MBMS service area of a starting MBMS service, the BSS initiates the MBMS notification procedure on each of these cells. In these cells, the BSS includes an indication on all paging groups that the MBMS Notification Channel is active. All MBMS mobiles receiving this indication on their paging group start to monitor the MBMS Notification Channel. The BSS allocates the MBMS Notification Channel in each of the cells. 

The BSS transmits an MBMS Notification message on the allocated MBMS Notification Channel to the MBMS users.  The MBMS Notification message indicates to the mobiles whether the Initial Counting procedure should be used.
Note:
The MBMS Notification message may also include channel assignment information for the MBMS Session.  It is FFS whether the MBMS Notification message includes the channel assignment for the channel to be used for the Initial Counting procedure.

6.1.1.3
Initial counting procedure

The mechanism in the requirements 11 and 12 in A.1.1 implies that an MBMS channel shall not be established if there are no interested users in the cell at the time of the session start notification message.  The network using such a mechanism shall therefore wait for at least one response from an MBMS user in each cell before sending the channel assignment message.

Multicast only:  The notification message may optionally initiate a counting mechanism (i.e. to count up to above or below an operator-defined user threshold > 0) to ascertain how many interested users are present in each cell.  This may be used in order to select the type of MBMS radio bearer to establish (either p-t-p or p-t-m).  For a given MBMS multicast service, the counting instruction in the notification message can be enabled / disabled on a per-cell basis. 

6.1.1.4
MBMS channel assignment

Note:
Refer to requirement for a channel to be established if there is at least one user in the cell.  Also any agreement should be captured here on the working assumption that it is the responsibility of the MS to request MBMS on a p-t-p radio bearer if it wishes to start another service.
After the BSS has completed the Initial Counting procedure, the BSS sends the MBMS CHANNEL ASSIGNMENT message to all interested mobiles. The BSS either assigns a point-to-multipoint bearer for the transmission of the MBMS service in a cell, or instructs the MBMS users interested in the service to request the service directly from the BM-SC using a GPRS TBF. The decision of whether to allocate resources on a cell is implementation dependent.
6.1.2
MBMS channel reconfiguration 

Note: 
This section may contain a procedure to reconfigure from a p-t-m to a p-t-p channel and vice versa, or to perform recounting to reconfigure / release if there are no (or less than a threshold number of) users in the cell.
6.1.3
MBMS channel release

Note:
Add here any requirement for a channel to be released if there are no users in the cell.
At the end of the MBMS Session the BSS receives an MBMS SESSION STOP REQUEST message from the SGSN indicating that the MBMS session can be released.  The BSS acknowledges the request to end the MBMS Session by sending the MBMS SESSION STOP RESPONSE message to the SGSN.

During the MBMS session the BSS may decide that the bearer supporting the MBMS session is to be released. If the BSS decides to prematurely release the bearer, the BSS sends a PACKET TBF RELEASE message.
6.2
Mobility procedures

Note: 
Mobility Procedures for MBMS for GERAN are FFS. This section may address NACC and the requirement for “minimal data loss” during cell change.

6.2.1
Cell change

If the mobile station reselects to a new cell during the reception of an MBMS session where the mobile station does not have any information about whether an MBMS bearer is allocated in the cell for this MBMS session, the mobile station will read the system information of the cell and then complete the Routing Area Update procedure if a Routing Area border has been crossed. The mobile station can then request the MBMS service from the BSS using the following procedure.
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1. RACH: CHANNEL REQUEST or

PRACH: PACKET CHANNEL REQUEST

2. AGCH: IMMEDIATE ASSIGNMENT or

PAGCH: PACKET UPLINK ASSIGNMENT

3. MBMS SESSION REQUEST

4. MBMS ASSIGNMENT


1. / 2. 
The mobile station requests and is allocated resources from the BSS. 

Note:
It is FFS whether the mobile requests an uplink TBF or a single block allocation from the BSS.

3.
The mobile station sends an MBMS Session Request message including its TLLI and the TMGI of the requested MBMS service.

4.
Upon receiving the MBMS Session Request the BSS can either:

· Instruct the mobile station to move to an active MBMS point-to-multipoint bearer; or

· Indicate to the mobile station(s) that the point-to-point repair mechanism can be initiated.
6.3
MBMS Data Transfer for p-t-m Transmission

For A/Gb mode, MBMS data, in the form of LLC frames, is mapped into the RLC/MAC-PTM_DATA primitive and is distributed from the SGSN to each BSS within the MBMS Service Area. 
For the p-t-m transmission of MBMS data, the following alternatives are available.

1)  Without any ARQ on the RLC/MAC and LLC layers. Instead, each RLC/MAC block is retransmitted a specified number of times. A mobile station accumulates correctly received RLC blocks from each transmission to assemble an LLC frame.
7
MS requirements

7.1 General requirements

An MBMS capable mobile station shall be able to receive at least one MBMS service. The mobile station shall also be able to receive multiple services if they are transmitted on the same carrier (but on different timeslots, provided that the MBMS multislot capabilities of the mobile station are not exceeded). The simultaneous reception of multiple services on different carriers shall be dependent upon MS capabilities.

A mobile station receiving an MBMS p-t-m transmission shall be in broadcast/multicast receive mode. This state is defined only for the mobile station; from the network’s point of view, the mobile station shall be in packet idle mode. In particular, no context for the MS is created in the BSS.

A mobile station receiving MBMS shall read, in parallel to the MBMS data, system information for the serving cell from the broadcast control channel and CS and/or PS paging messages from its paging group on the paging channel(s) allocated in the cell.

NOTE:
The location of the MBMS traffic channel with respect to the control channels should be chosen such that it will be possible for the mobile station to satisfy this requirement.

A mobile station receiving MBMS shall operate in Network Control mode NC0 (see 3GPP TS 45.008) even if it had been commanded otherwise by the network. If in GMM-Ready state, the mobile station shall move to NC0 upon the start of the MBMS session. Upon termination of the MBMS session, the mobile station shall revert to the control mode commanded by the network before the start of the MBMS session if the mobile station is still in GMM-Ready state.

7.2
MS tasks

When in broadcast/multicast receive mode, the requirements for monitoring the received signal level of neighbouring cells shall be the same as those for packet idle mode (see 3GPP TS 45.008). For the reconfirmation of the BSIC of neighbouring cells, however, the requirements for packet transfer mode shall apply (see 3GPP TS 45.008).

If the PBCCH is not present in the serving cell, a mobile station in broadcast/multicast receive mode shall not attempt to decode the BCCH data block that contains the parameters affecting cell reselection for non-serving cells that have been provided by the System Information (see 3GPP TS 45.008). Instead, this information shall be provided by the serving cell on PACCH.

Cell reselection from GSM to a different RAT during MBMS reception should be discouraged, due to the long interruption time that this causes. A mechanism to control the inter-RAT change is required. This is FFS.

8
Network requirements

8.1 General requirements

In a network providing MBMS services, the support of the PBCCH shall not be mandatory.

If the PBCCH is not present in a cell, the network shall provide the parameters affecting cell reselection towards neighbouring cells using the PACCH.

If the PBCCH is allocated, the support of NMO I shall be mandatory.

NOTE:
If NMO III is used, the MS may need to interrupt the reception of MBMS to listen to CS paging messages.

Annex A Requirements and Recommendations

A.1
General requirements and recommendations

A.1.1
General requirements

1. MBMS shall utilise the radio resource in an efficient manner.

2. MBMS data transfer shall be downlink only.

3. The reception of MBMS data blocks in p-t-m is not guaranteed at the GERAN level. MBMS does not support individual retransmissions at the radio link layer, nor does it support retransmissions based on feedback from individual subscribers at the radio level. This does not preclude the periodic repetitions of the MBMS content based on operator or content provider scheduling or retransmissions based on feedback at the application level. 

4. Simultaneous reception of MBMS and non-MBMS services shall be possible and shall depend upon MS capabilities.

Note:
The simultaneous support of services is mentioned in the Stage 1, TS 22.146, as well as SA2’s Stage 2, TS 23.246, although concerns have been raised in GERAN about feasibility due to radio constraints.

5. Simultaneous transmission of more than one MBMS service shall be possible and the reception shall depend upon MS capabilities.

Note:
The simultaneous support of services is mentioned in the Stage 1, TS 22.146, as well as SA2’s Stage 2, TS 23.246, although concerns have been raised in GERAN about feasibility due to radio constraints.

6. MS controlled “service based” cell selection/reselection shall not be permitted.

7. A mechanism to enable the network to move MBMS subscribers, in an MBMS session, between RATs and cells is required. 
Note: 
This is either to be reworded (as it sounds like a network planning issue) or deleted.
8. Supported QoS attributes shall be the same for MBMS Multicast and Broadcast modes.

9. During MBMS data transmission it shall be possible to page a given MS, irrespective of the RRC state / RR mode of operation. 

10. The MBMS Notification procedure shall be used to indicate the start (and potentially about the ongoing) of MBMS data transmission in the cell.
10.a. The MS shall return to DRX mode (if it was in DRX mode before receiving the notification) in case no bearer establishment for that particular session has been received before a given time. A maximum time limit needs to be defined on the network side between notification and bearer establishment.

10.b. The MS shall disregard a notification for which no bearer establishment has been received before a given time
10.c. MS reaction upon notification must be done on a session basis, in which case means must exist to distinguish in the network the MS responses per session
10.d. Due to capacity reasons, GERAN shall be able in any particular cell within the service area, not to notify the session start of a given session hence not to transfer this session at all
11. A mechanism shall be defined to enable the network to start the MBMS data transmission for a multicast session in a cell if there is at least one user joined to this multicast session in the cell. 

12. A mechanism shall be defined to allow the BSS to stop the MBMS data transmission for a given multicast session in a cell which does not contain any MBMS MS joined to this multicast session.
13. Continuing the acquisition of a given MBMS service after cell change within the MBMS service area shall be possible.
A.1.2
General recommendations

1. MBMS should maximise the reuse of existing channels.

2. The GERAN should provide mechanisms to reduce the MBMS outage for an MS at cell change. 

3. Header compression should be supported.

A.2
MS requirements and recommendations

A.2.1
MS requirements

1. During an MBMS session the MS shall be able to listen to the required paging channel(s).

A.2.2
MS recommendations

No recommendations for the MS have been identified.

A.3
GERAN requirements and recommendations

A.3.1
GERAN requirements

1.
The procedure for MBMS MS multicast activation (Joining) shall be transparent to the GERAN.

2. The MBMS Notification procedure shall be performed within the MBMS service area.

3.
MBMS shall not prevent support for SGSN in pool.

4.
MBMS shall allow for efficient MS power consumption.

A.3.1
GERAN recommendations

1. MBMS charging should be transparent to the GERAN.
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