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Foreword

This Technical Report 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

[Editor’s note: a short introduction would be nice to add]

1
Scope

The present document is a internal document for TSG RAN WG3 to help the TSG RAN WG3 to specify the changes to existing specifications and potentially identify new ones that are needed for the introduction of the "Introduction of the Multimedia Broadcast Multicast Service (MBMS) in RAN” 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 TS 22.146: “Multimedia Broadcast/Multicast Service; Stage-1”.
[2]
3GPP TR 23.846: "Multimedia Broadcast Multicast Service; Architecture and Functional Description"
[3]
3GPP TS 23.xxx: “Multimedia Broadcast/Multicast Service (MBMS); Architecture and Functional Description”.
[4]
3GPP TR 25.992 "Multimedia Broadcast Multicast Service; UTRAN/GERAN Requirements"
[5]
3GPP TS 25.346 "Introduction of the Multimedia Broadcast Multicast Service (MBMS) in RAN"

[6]
3GPP TR 21.905: “Vocabulary for 3GPP Specifications”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions below apply. Terms and definitions not defined below can be found in [6].

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

3.3
Abbreviations

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

MBMS
Multimedia Broadcast Multicast Service
4
Requirements

5
Study Areas

5.1
Impact on overall architecture (i.e. on 25.401)

5.1.1
UTRAN Identifiers

5.1.1.1
Service Identifiers
5.1.1.1.1
IP Multicast Address and APN

A particular instance of the MBMS Bearer Service is identified by an IP Multicast Address and an APN Network Identifier.
It is FFS whether the IP Multicast Address and APN will be used by UTRAN to identify an MBMS Bearer Service. If IP Multicast address/APN id not used in UTRAN, it is anyway needed to identify the GGSN in case of explicit RNC registration.
5.1.1.1.2
TMGI

Temporary Mobile Group Identity (TMGI) is used for group notification purpose and is unique within HPLMN. A Session Start will carry TMGI to identify an MBMS Bearer Service and to initiate group paging.

The content of the TMGI element is shown in Figure 5.4.1/3GPP TR 29.846.
It is FFS whether TMGI will be used to identify an MBMS bearer service over Iu/Iur interface.

5.1.2
UTRAN Functions description

5.1.2.1
List of functions

· Multimedia Multicast Broadcast Service provision
· MBMS Notification coordination
5.1.2.2
Functions description

5.1.2.2.1
Multimedia Broadcast Multicast Service (MBMS) provision

The MBMS provision enables the RNC to provide Multicast service via optimised transmission of MBMS bearer service in UTRAN such as point-to-multipoint transmission, selective combining and transmission mode selection between point-to-multipoint and point-to-point bearer.

The MBMS provision enables also the RNC to provide Broadcast service via P-t-M transmission mode to UEs.

The MBMS provision is described in detail in [5].

5.1.2.2.2 MBMS Notification coordination

The characteristic of MBMS implies a need for MBMS notification co-ordination i.e. specific handling of MBMS Notification when UE is in Cell-DCH state. The MBMS co-ordination is performed by UTRAN when session is ongoing. The TMGI is used for coordination.

5.1.3
Protocol Model for MBMS

Figure x1 shows the protocol model based on TS25.346 for MBMS. We only consider p-t-m downlink channel for MBMS in this protocol model. 

Two logical channels are considered for MBMS: MTCH and MCCH [5]. 

· MTCH is defined as a p-t-m downlink channel for transfer of user plane information between network and UEs in RRC Connected or Idle mode. 

· MCCH is defined as a p-t-m downlink channel for transfer of control plane information between network and UEs in RRC Connected or idle mode.

MTCH and MCCH are mapped onto an MBMS transport channel that is defined as a downlink channel. FACH is used as a transport channel for MTCH and MCCH [5].
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Figure x1: Protocol Model for MBMS. 

The MAC-m is added to the MAC-c/sh architecture in the UE and UTRAN side to support MBMS user and control plane transmission. The MAC-c/sh/m entity in the RNC transfers MAC PDU to the peer MAC-c/sh/m entity in the UE using the services of the Fach FP entity.

5.2
MBMS Service Context Establishment

5.3
MBMS RAB Establishment

5.4
Counting

5.5
Mobility

5.5.1
SRNS Relocation 

5.6
Interfaces

5.6.1
Impacts on Iub interface

5.6.1.1
General aspects and principles (25.430)

5.6.1.2
Iub Control plane protocols

5.6.1.3
Iub User Plane protocols

5.6.1.3.1
Transmission of Notification Indication over Iub (FFS)

5.6.1.3.1.1
Option 1 

Option 1 is the same as Rel99 PICH transmission mechanism over Iub interface. When there is need to notify UEs, which have joined a MBMS Service, the CRNC sets the Notification Indicator corresponding to the MBMS service. MICH DATA FRAME will be used to deliver NI bitmap from the CRNC to the Node B. Whenever the CRNC sets more than one bit of the bitmap to 1, he sends MICH DATA FRAM to the Node B. In this option, the Node B doesn’t need to know Modification Period.
MICH DATA FRAME consists of Header and NI-Bitmap. 

The CFN in the MICH DATA FRAME header corresponds to the Cell SFN of the frame in which the start of the MICH frame is located. The NI-bitmap in the MICH data frames over Iub indicates if the notification indicator associated with that particular NI shall be set to 0 or 1.
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Figure x2: MICH DATA FRAME structure-Header CRC
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5.6.1.3.1.2
Option 2

To avoid consecutive transmission of the same MBMS notification indicator over Iub interface. The CRNC informs the Node B of Modification Period, and sends the MBMS Notification Indicator to the Node B once at the beginning of Modification period. Then Node B can repeatedly make MICH radio frame for the Modification Period.
The Modification Period is not dynamically changing parameter. Therefore it can be set when MICH physical channel is configured in a cell.
5.6.2
Impacts on Iur interface

5.6.2.1
General aspects and principles (25.420)

5.6.2.2
Iur Control plane protocols

5.6.2.2.1
Attach/Detach functionality

5.6.2.2.2
UE linking via new procedures
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Figure x3: MBMS Attach procedure, Successful Operation
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Figure x4: MBMS Detach procedure, Successful Operation

For the Cell_DCH state UE, this procedure shall use the signalling bearer connection for the relevant UE context.

For the Cell_FACH/Cell_PCH state UE, this procedure shall use the connectionless mode of the signalling bearer.
IEs in initiating messages: (FFS)

-MBMS Bearer Service ID List IE

INTEGER (0..2^24-1)

In MBMS Attach Request message:

The DRNS shall add the UE to the MBMS Service Context(s) identified by the MBMS Bearer Service ID(s). If the MBMS Service Context has not been created, the DRNS shall create it and register itself to the CN (see ref[2]).

In MBMS Detach Request message:

The DRNS shall remove the UE from the MBMS Service Context(s) identified by the MBMS Bearer Service ID(s).
-D-RNTI IE

-S-RNTI IE

-SRNC-ID IE

-C-ID IE

IEs in response messages:(FFS)

- DRNC-ID IE

5.6.2.2.3
UE linking via existing procedures

For the Cell_DCH state UE, Radio Link Setup/Deletion procedures can be used to add/delete the UE to/from the MBMS service context and Radio Link Addition can be used to update the MBMS Service Context in the DRNC.
For the Cell_FACH state UE, Common Transport Channel Resources Initialisation/Release procedure can be used to add/delete the UE to/from the MBMS service context. Uplink Signalling Transfer (FFS)can be used to update the MBMS Service Context in the DRNC.

For the Cell_PCH state UE, Downlink Signalling Transfer procedure can be used to add the UE to/from the MBMS service context. Uplink Signalling Transfer (FFS)can be used to update the MBMS Service Context in the DRNC.

MBMS Bearer Service ID List IEThe DRNS shall add the UE to the MBMS Service Context(s) identified by the MBMS Bearer Service ID(s). If the MBMS Service Context has not been created, the DRNS shall create it and register itself to the CN (see ref[xxx]).

5.6.2.2.4
MBMS Channel type reconfiguration
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Figure x5: MBMS Attach procedure, Successful Operation

IEs in initiating message (FFS):

-DRNC-ID IE

-UE ID List IE

-MBMS Bearer Service ID List IE

-Channel Type, ENUMERATED (p-t-p, p-t-m)

IEs in outcome message (FFS):

-SRNC-ID IE

5.6.2.3
Iur User Plane protocols

5.6.3
Impacts on Iu interface

5.6.3.1
General aspects and principles (25.410)

5.6.3.2
Iu Control Plane protocols

5.6.3.2.1
MBMS UE linking/de-linking over Iu

5.6.3.2.2
MBMS Session Start/Session Stop Indication
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Figure x6: MBMS Session Start procedure. Successful operation

The purpose of the MBMS Session Start procedure is to inform the UTRAN of an upcoming MBMS session and  to trigger respective setup of the MBMS RAB (and providing respective notifications to the UEs either served or camping on cells controlled by the RNC).

The purpose of the MBMS Session Stop procedure is to inform the UTRAN that an ongoing MBMS session has ended and to trigger the release of allocated resources (and providing respective notifications to the UEs either served or camping on cells controlled by the RNC).

The CN initiaties the MBMS Session Start procedure by sending MBMS SESSION START REQUEST message to the UTRAN.

The MBMS SESSION START REQUEST message shall contain

-
TMGI;

-
RAB ID (FFS);

-
MBMS QoS;

-
PDP Type Information;

The MBMS SESSION START REQUEST message may contain

-
MBMS Session duration;

-
MBMS Service Area;

-
RA List of Idle Mode UEs;

If the RNC controls cells contained in the indicated MBMS Service Area or serves UEs consuming radio resources from cells contained in the indicated MBMS Service Area and decides to provide resources for the indicated MBMS bearer service it shall respond with the MBMS SESSION START RESPONSE message and start to notify UEs and execute the requested RAB configuration. 
If the UTRAN receives several MBMS SESSION START REQUEST messages containing the same MBMS Bearer Service Id from several CN nodes it shall not set up more than one Iu data bearer. 

The RAB ID IE and the Transport Layer Information IE shall be only contained in the MBMS SESSION START RESPONSE message if the UTRAN decides to setup an Iu bearer towards the respective CN node. Otherwise it shall contain the Cause IE set to "Successful MBMS Session establishment, no Iu data bearer necessary" (FFS).

If the RNC does not control cells contained in the indicated MBMS Service Area and does not serve UEs consuming radio resources from cells contained in the indicated MBMS Service Area or decides not to provide resources for the indicated MBMS bearer service it shall respond with the MBMS SESSION START REJECT containing the Cause IE. 

Note:
Typical Cause Values are ffs. 

The CN initiates the MBMS Session Stop procedure by sending an MBMS SESSION STOP REQUEST message to the UTRAN.

When the RNC receives the MBMS SESSION STOP REQUEST message the UTRAN shall start releasing the related resources. 

The MBMS SESSION STOP REQUEST message shall include the MBMS Bearer Service Identifier IE.

The UTRAN shall respond with the MBMS SESSION STOP RESPONSE message

5.6.3.2.2.1
MBMS Bearer Service Id IE

The MBMS Bearer Service Id consists of the TMGI, which uniquely identifies the service

5.6.3.2.2.2
MBMS Session Duration IE

5.6.3.2.2.3
MBMS Service Area IE

The MBMS Service Area IE consists of a list of on or several MBMS Service Area Identities where each MBMS Service Area represents one ore more cells. The RAN Manager configures the mapping between a MBMS Service Area Identity and cells in the UTRAN. All cells of an MBMS Service Area are MBMS capable and mapping of MBMS Service Area Identities to cells is supposed to be configured accordingly. A cell may belong to one or several MBMS Service Areas. The MBMS Service Area IE shall be globally unique. 

5.6.3.2.2.4
MBMS QoS IE

The RAB Parameters IE is included to indicate the requested QoS

5.6.3.2.2.5
List of RA of idle UEs

The RA List IE is a list which includes any RA(FFS) which contains at least one PMM-idle UE that has activated the service. 

The SGSN sends the full or part of the  list of RAs to all RNCs. It is up to every RNC to ignore unknown RAx and not trigger an error procedure for this and it is up to every RNC to recognize the relevant RAs of the list for it and to decide/start notification in its cells according to the filtering option it implements.

When no RA list is included the RNC shall start the notification in all its cells if no RA list is included. 

When a RA list is included and if some RAs of the RNC are not part of this list, it may decide to start or not to start the notification in all or some of the cells pertaining to those RAs, depending on the presence of connected UEs interested in the service in those cells.

5.6.3.2.3
MBMS Iu bearer setup mechanism

MBMS Session Start procedure also provides the MBMS Iu Data Bearer Establishment functionality. If the RNC cannot provide resources at all the RNC shall inform the CN accordingly. 

The RNC shall establish the Iu bearer when it receives the Session Start message and decides to start the notification in at least one cell. It may establish the Iu bearer when it decides to not start the notification in all its cells. 

If RNC supports the filtering and RNC is not concerned in the list of RA of Idle mode Ues, and there are no previously linked Ues, the RNC may decide not to setup the Iu data bearer. 

In case of Iu flex the RNC shall not establish more than one MBMS Iu bearer for a certain service towards a pool area and shall inform the respective CN nodes accordingly

5.6.3.2.4
MBMS Session Update

Whenever the List of RA of idle UEs changes, the SGSN may send a new SESSION UPDATE REQUEST message including only the updated (delta) list of RAs. 

Upon reception of this second SESSION UPDATE REQUEST message, the RNC may set up the Iu bearer if not already set up but it shall not remove an existing Iu bearer. The RNC may also decide to start the notification in some cells where it was not started and to stop the notification in some cells where it was started.
5.6.3.2.5
MBMS Bearer Service Id Request

5.6.3.2.6
CN De-Registration

5.6.3.2.7
RNC Registration/De-Registration

5.6.3.3
Iu User Plane protocols

5.9
Open issues

This section lists the remaining open issues:

1. UE Id to be provided in the Attach/Detach?

2. How often “MICH“ modification period is reconfigured and how synchronously this has to be done.

3. Is the Node B logical model affected, eg. is MICH data port added or not

4. Is the transmit diversity possible for MICH, ask RAN1

5. Is the transport layer address required in the request message when the common transport channel is configured?. It seems that it is not, because MBMS data transmission is only DL

6. It needs to be further studied whether the same linking of NSAPI <-> RAB ID as for dedicated RABs is necessary for MBMS

7. Is a MBMS RAB Modification during an ongoing session ruled out?

8. In order to allow priority handling among simultaneous sessions of MBMS Bearer Services respective text clarifying how to handle priority information indicated in the RAB parameters

9. Further, it should be clarified whether priority setting of dedicated RABs shall have a relation of priority settings of MBMS RABs. In any case similar text as for RAB Assignment procedure may be used

10. Open whether same RANAP EP for Session Start and Session Update

11. Whether IP Multicast address and APN is provided only in the first or all UE linking messages or in Session Start

12. Whether Session Start contains tracking/non tracking information

13. MBMS Attach/Detach may use different signalling bearer depending on UE state, so D-RNTI probably is to be included. The DRNC may not have the UE context, so C-ID, SRNC-ID and S-RNTI may also need.

14. Registration/De-Registration: failure message needed ? is CN allowed to reject the request ?

15. Service Id Request. in case of class 1 is a failure-case possible ?

16. Counting outside service area

5.10
Working assumptions

[R3-040628 to be removed]

1. Agreed to have option 2 as WA for transmission of notification indicator over Iub with a precondition to have separate transport bearer/FP

[R3-040601 and R3-040681 to be removed] 

.

2. All cells of an MBMS Service Area are supposed to be MBMS capable and configured accordingly.

3. RAB Parameters are used to indicate QoS for MBMS Services.

4. RNC shall not remove an existing Iu bearer during an ongoing session.

5. Upon reception of a subsequent session start, it is up to the RNC implementation to start or stop the notification process in some cells.  

[R3-040625 to be removed]

6. WA: Existing procedures Radio Link Addition, Radio Link Deletion can be used to update the MBMS Service Context in the DRNC. No New IEs are needed.

7. WA: Existing procedures Downlink Signalling Transfer can be used to update the MBMS Service Context in the DRNC. TMGI+IP Multicast address/APN info and probably the old cell id info (in intra-DRNC cellupdate case) will have to be provided.

8. WA: channel type reconfiguration procedure informs SRNC about the ptp link. If there is no information from DRNC, SRNC assumes ptm link.

[R3-040624 to be removed]

9. TMGI Coding from CN1 seems to be ok

10. UE Linking: IP Multicast Address + APN needs to be provided at the first UE Linking

[R3-040600 to be removed] 

11. Session Update procedure can be used to setup the Iu bearer

[R3-040645 to be removed] 

12. to handle the problem with RRC-Connected/PMM-Idle UEs and RAU, it was agreed to allow service flag to be set in RRC during RAU

[R3-040627 to be removed] 

13. DRNC doesn’t have to de-register immediately after it notices that there is no UEs under it any more

[R3-040824 to be removed]

14. TMGI is used in UE Linking and in Session start

15. IP Address and APN is used in UE Linking and in RNC Registration

6
Agreements and associated contributions

[R3-040625 to be removed]
1. agreement: Existing procedures Radio Link Setup, Common Transport Channel Resources Initialisation, Downlink Signalling Transfer can perform MBMS Attach function with MBMS Bearer Service ID List IE included.

2. assumption: TMGI+IP Multicast address/APN info will be provided mandatory in an optional MBMS IE.

3. agreement: Existing procedures Radio Link Deletion, Common Transport Channel Resources Release can perform MBMS Detach function. No new IEs are needed.

4. agreement: New class 1 procedure MBMS Attach/Detach can also perform MBMS Attach/Detach function with MBMS Bearer Service ID List IE included. open: connection oriented/connectionless procedures ?

7
Specification impact and associated Change Requests
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