Page 1



3GPP TSG-RAN WG2 Meeting #54 
Tdoc (
R2-062728
Tallin, Estonia, 28 August - 1 September 2006

	CR-Form-v8

	CHANGE REQUEST

	

	(

	25.813
	CR
	0001
	(

rev
	2
	(

Current version:
	7.0.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	MBMS Transmissions & synchronization requirements and removal of note 1

	
	

	Source:
(

	RAN WG2

	
	

	Work item code:
(

	RANFS-Evo
	
	Date: (

	08/09/2006

	
	
	
	
	

	Category:
(

	C
	
	Release: (

	Rel-7

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Ph2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)



	
	

	Reason for change:
(

	Capture the agreements on MBMS Transmissions and synchronization requirement for E-UTRAN

	
	

	Summary of change:
(

	A cell can belong to a frequency layer dedicated to MBMS services or to a frequency layer where both MBMS services and unicast services are transmitted. When a cell belong to a frequency layer dedicated to MBMS service, only MBMS is transmitted in the DL on MCH or DL-SCH, and no UL is available. When a cell does not belong to such a frequency layer, the MBMS service can be transmitted over DL-SCH or MCH. In both cases, SFN operation on MCH is possible. The use of MCH vs. DL-SCH is a matter of network configuration for multicast services.

A single receiver UE can receive paging. Link adaptation and improvements for signle-cell MBMS transmission indicated to be studied further. Scenarios and synchronization requirements for MBMS included.
In order to enable RF combining on air interface three layers synchronization requirements for the MBMS data transmission for SFN operation in LTE need to be included.

	
	

	Consequences if 
(

not approved:
	The agreed principles of MBMS transmissions and synchroinzation requirements are not captured in the TR

	
	

	Clauses affected:
(

	11.1, 11.3 and add a new section 11.4

	
	

	
	Y
	N
	
	

	Other specs
(

	
	
	 Other core specifications
(

	

	affected:
	
	
	 Test specifications
	

	
	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

1
Scope

The purpose of this TR is to help TSG RAN WG2 to define and describe the radio interface protocol evolution under consideration for Evolved UTRA and UTRAN [1]. This activity involves the Radio Access Network work area of the 3GPP studies for evolution and has impacts both on the Mobile Equipment and Access Network of the 3GPP systems. This document is intended to gather the agreements rather than comparing different solutions. 


****Next modified section****
11.1
MBMS principles

The E-UTRA/E-UTRAN supports the following principles for MBMS:

-
E-UTRA/E-UTRAN should permit simultaneous, tightly integrated and efficient provisioning of dedicated (unicast) and MBMS services to the user;

-
MBMS transmissions from several eNBs may be co-ordinated. Co-ordination of MBMS transmissions with SFNs may be done in several eNBs of an SFN area. SFNs may be differently defined in multiple SFN areas.

-
To avoid unnecessary MBMS transmission in a cell where there is no MBMS user, the network may detect at least one MBMS user interested in the MBMS service in the cell e.g. by polling. It is FFS whether or not it is needed to count the precise number of UEs interested in an MBMS service;

-
UEs in either RRC_IDLE or RRC_CONNECTED mode are allowed to receive an interested MBMS service;

-
The scheduler may take into account UE capability and MBMS transmission to allow for simultaneous reception of unicast and broadcast services;

-
TDM multiplexing of all MBMS services in one cell should be supported. This allows as low duty cycle as possible in the UE;

-
The PDCP layer performs header compression for MBMS transmission;

-
Single-cell services e.g. like CBS and multi-cell services e.g. with SFN may be supported by different transmission mechanisms;
-
Link adaptation, on e.g. ack/nack, CQI report, etc, and improvements for single-cell MBMS transmission indicated to be studied further.
-
MBMS may be provided on a frequency layer dedicated to MBMS (set of cells dedicated to MBMS transmission i.e. set of “MBMS dedicated cells”) as well as on a frequency layer shared with non-MBMS services (set of cells supporting both unicast and MBMS transmissions i.e. set of “mixed cells”).
· Single receiver UE should be able to receive paging messages during MBMS reception, assuming that a feasible method (e.g. by missing MBMS reception for some frames) is found.
· In order to enable RF combining on air interface three layers synchronization requirements are needed for the MBMS data transmission for SFN operation.

11.2
MBMS functions

The E-UTRAN supporting MBMS comprises eNBs and co-ordinating functions.

The functions hosted by the eNB may be:

-
Scheduling and transmission of MBMS control information;

-
Scheduling of single-cell MBMS transmissions;

-
Transmission of single-cell and multi-cell MBMS services;

-
Radio bearer control for MBMS.

The co-ordinating functions may include:

-
Distribution of MBMS services;

-
Co-ordination of multi-cell MBMS transmissions;

-
MBMS SAE bearer control.

It is FFS which node in E-UTRAN performs the co-ordination functions.
11.3
MBMS transmission

A point-to-multipoint radio bearer is used to carry MBMS traffic. It is FFS whether a point-to-point radio bearer is also used to carry MBMS traffic or not. Improvements for single-cell MBMS transmission (e.g. HARQ) and MCS that would enable potential removal of p-t-p transmissions for MBMS are FFS. 
A frequency layer can be dedicated to MBMS transmissions:

-
When a cell belongs to a frequency layer dedicated to MBMS transmissions (MBMS dedicated cell):

-
The MBMS transmission (MTCH and MCCH) occurs on MCH or DL-SCH;
-
No uplink or counting mechanism supported; Counting may be done (FFS) in another “unicast” cell. Dedicated cell and “unicast” cell may have (partially) different coverage;
-
No support for unicast data transfer in the cell;

-
The MBMS transmission is self-sufficient and can be received by UE without a need for UE to listen to unicast transmission from another cell in parallel;

-
The MBMS transmission can be received in parallel to unicast transmission from another cell if UE capability allows it;

-
The occurrence of paging messages on the frequency layer dedicated to MBMS transmission is FFS:

-
If paging messages were allowed, the UE could answer in a non-E-UTRA cell e.g. UTRA cell (FFS).

-
The possible multi-cell p-t-m transmission with SFN operation on the MCH of the SFN area is semi-statically configured e.g. by O&M.
-
The possible single-cell p-t-m transmission
-
When a cell does not belong to a frequency layer dedicated to MBMS transmissions (mixed cell):

-
Transmission of both unicast and MBMS transmissions in the cell is done in a co-ordinated manner on DL-SCH and or MCH (FFS);

-
The possible SFN operation on the MCH of the SFN area is semi-statically configured e.g. by O&M; or the SFN area is dynamic and may be based on counting mechanisms (FFS).
-
 The possibility to use counting;

- 
The possible p-t-p transmission on DL-SCH 
There may be two types of MBMS transmissions in E-UTRA/E-UTRAN:

a)
Single-cell transmission (no SFN operation):
-
The MBMS service, e.g. message distribution, is transmitted only on the coverage of a specific cell;

-
The MBMS service  (MTCH and MCCH) may be transmitted on DL-SCH or MCH (FFS);

-
Combining of MBMS transmission from multiple cells is not supported;

-
Counting for switching between p-t-p and p-t-m radio bearer may be supported (FFS);

-
For broadcast services on p-t-m radio bearers; or
-
For multicast services on p-t-p or p-t-m radio bearers: the p-t-m/p-t-p switching points are either dynamically decided based on counting mechanism or semi-statically configured by O&M (FFS).

b)
Multi-cell transmission (SFN operation):


-
The MBMS service (MTCH and MCCH) is transmitted on MCH;

-
Combining is supported with SFN;
-
For multicast and broadcast services on p-t-m bearers only;
-
Synchronous transmission.

Figure 11.3 below summarized the possible p-t-m transmission scenarios for MBMS transmission in E-UTRAN:
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Figure 11.3: MBMS p-t-m Transmissions 
The BCCH indicates where the MCCH(s) are:

-
One (or none) MCCH per cell for cell specific transmission, 

-
MCCH(s) sent in SFN area for non-cell specific transmission.

Having a feedback mechanism for MTCH transmission is FFS: statistical feedback, TTI based NACK or something else. Also is FFS if the re-transmission is a single cell transmission in all cases.
11.4
Synchronization requirements for MBMS

MBMS Multi-cell transmission in SFN area can use combining in air to improve the performance on cell boundary. For this purpose there exist three layers synchronization requirements.

1)
Physical layer frame timing synchronization where:
-
The physical frame timing of each eNB in SFN area should be strictly aligned at the start boundary of each frame to guarantee the physical layer framing time synchronization. The precision requirement is in microsecond level.

2)
L2 content transmission synchronization where:
-
The same content of an MBMS service should be transmitted at the same time by each eNB in SFN area to guarantee that the same content can be combined in time at the UE. 
3)
Resource block allocation synchronization where:
-
The physical resource block allocation pattern in each TTI should be coincident for all eNBs in SFN area to guarantee that the same resource block is used for the same MBMS service data in different eNBs.
The Figure 11.4  shows an example of these three layers synchronization requirements:
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Figure11.4: Three layers synchronization requirements for MBMS RF combining in LTE SFN
Note:
BFN is eNB frame number counter as the network synchronization reference, which is range from 0 to 4095.
 AFN is aGW frame number counter as the network synchronization reference, which is range from 0 to 4095. 
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