Page 1



3GPP TSG-RAN WG2 Meeting #58
R2-071890
Kobe, Japan, 7-11 May 2007 



Agenda Item:
5.10
Source: 
Ericsson 

Title:  
Introduction of TDM scheme for MBSFN
Document for:
Discussion and Decision

Introduction
In this document, we discuss introduction of a simple and efficient mechanism for time-multiplexing MBMS services onto the physical channel for MBSFN
Discusssion

With MBSFN, we introduce a technology that will considerably increase the MBMS capacity of a cellular network. In RAN1, discussions on UE capabilities for MBMS have considered UE discontinuous reception of services [1, 2].. By having higher instantaneous bit rates during active periods (TTIs) of MBMS service transmission, UE may deactivate its receiver during non-activity periods. In the proposals to RAN1, this has been reflected in a substantial increase in the “maximum number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCHs carrying MTCH”. 

A typical MBMS scheduling scenario is illustrated in the following figure, where 6 MBMS services are time-multiplexed on the same physical channel (TTI 40ms)


[image: image1]
In Rel-6, MBMS service scheduling using the MSCH and message MBMS SCHEDULING INFO was introduced. MSCH scheduling gives full flexibility and dynamics to the scheduling scheme, at the cost of added complexity to the timing aspects of TrCH multiplexing and message content. A proposed scheduling scheme for service#0 for the above scenario is illustrated below.


[image: image2]
We propose to introduce an alternative scheduling scheme, where the parameters for the “semi-static” pattern for each transmitted MBMS service are published on the MSCH (message MBMS Current Cell p-t-m rb Information). The scheduling is based on CFN according the following formula:

(CFN div N) mod TDM_Rep = TDM_Offset 

where

-
N is the TTI (in number of 10ms frames) of the FACH
-
n = 0,1,2… as long as CFN is below its maximum value
-
TDM_Rep is the repetition period
-
TDM_Offset is the offset
The principle is also illustrated in the following figure:


[image: image3]With scheme, a considerably simplified service scheduling is possible, not involving multiple TrCHs and strict inter-TrCH coupling.

Conclusions and Proposal

In this document, we have proposed introduction of a simple and efficient method for time-multiplexing multiple services on the same physical channel.

A draft CR to TS 25.331 is also available.
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8.6.9.x
MBSFN TDM Information

If the IE "MBSFN TDM Information List" is included, the UE shall:

1>
assume that the MBMS service identitfied in IE “MBMS short transmission ID” can be received only in frame(s) with the CFN fulfilling the following equation:
(CFN div N) mod TDM_Rep = TDM_Offset 
where

· -
N is the TTI (in number of 10ms frames) of the FACH
-
n = 0,1,2… as long as CFN is below its maximum value
-
TDM_Rep is the repetition period
-
TDM_Offset is the offset
-
CFN is set according to subclause 8.5.15.3 [Initialisation for Cell_FACH]
<cut>
10.2.16g
MBMS Current Cell p-t-m rb Information
This message is transmitted periodically by UTRAN to inform UEs about the PTM RB configuration used to in a cell, in case one or more MBMS service is provided using p-t-m radio bearers. The message contents does not change within a modification period.


RLC-SAP: UM


Logical channel: MCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message type
	MP
	
	Message Type
	Current cell PTM RB info
	REL-6

	S-CCPCH list
	OP
	1 to <maxSCCPCH>
	
	Absent in case MTCH are only mapped to the S-CCPCH(s) included in SIB type 5 or 5bis
	REL-6

	>S-CCPCH identity
	OP
	
	MBMS Current cell S-CCPCH identity 10.3.9a.5
	When L1- combining applies, this identity is used to refer to this S-CCPCH within the NEIGHBOURING CELL P-T-M RB INFORMATION message
	REL-6

	>Secondary CCPCH info
	MP
	
	MBMS Common PhyCh identity 10.3.9a.2
	Refers to a configuration in the common RB info
	REL-6

	>MBMS Soft Combining Timing Offset
	CV-Soft-FDD
	
	MBMS Soft Combining Timing Offset 10.3.9a.10a
	Timing offset applied in the CFN calculation in sub-clause 8.5.15.5. The default value is 0 ms.
	REL-6

	>TrCh information common for all TrCh
	MD
	
	MBMS Common CCTrCh identity 10.3.9a.1
	Refers to a (TFCS) configuration in the common RB info

The default value of the TFCS is specified in subclause 14.10.1
	REL-6

	>TrCH information list
	MP
	1 to <maxFACHPCH>
	
	List of FACH transport channels carrying one or more MTCH and optionally one MSCH
	REL-6

	>>TrCh information
	MP
	
	MBMS Common TrCh identity 10.3.9a.4
	Refers to a (TFS) configuration in the common RB info
	REL-6

	>>RB information list
	OP
	1 to <maxRBperTrCh>
	
	The IE is absent if temporarily no RBs are mapped to this TrCh or if the TrCH only carries MSCH
	REL-6

	>>>RB information
	MP
	
	MBMS p-t-m RB information 10.3.9a.7a
	
	REL-6

	>>MSCH configuration information
	OP
	
	MSCH configuration information 10.3.9a.16
	
	REL-6

	S-CCPCH in SIB type 5
	OP
	1 to <maxSCCPCH>
	
	Every S-CCPCH’s included in SIB type 5 or 5bis may carry MTCH
	REL-6

	>S-CCPCH identity
	
	
	Integer (1..maxSCCPCH)
	Index of the S-CCPCH within the list included in SIB type 5 or 5bis
	REL-6

	>TrCH information list
	MP
	1 to <maxFACHPCH>
	
	List of FACH transport channels carrying one or more MTCH and optionally one MSCH
	REL-6

	>>TrCh identity
	MP
	
	Integer (1..maxFACHPCH)
	Index of the FACH within the list of TrChs defined for that S-CCPCH as included in SIB type 5 or 5bis
	REL-6

	>>RB information list
	OP
	1 to <maxRBperTrCh>
	
	The IE is absent if this TrCh only carries MSCH
	REL-6

	>>>RB information
	MP
	
	MBMS p-t-m RB information 10.3.9a.7a
	
	REL-6

	>>MSCH configuration information
	OP
	
	MSCH configuration information 10.3.9a.16
	Included if the TrCH carries MSCH
	REL-6

	MBSFN TDM Info List
	CV-Mbsfn_fdd
	
	MBSFN TDM Info List  10.3.9
	
	REL-7


	Condition
	Explanation

	Soft-FDD
	This IE is used only for FDD. It is mandatory default for FDD if the IE "L1 combining" is included in MBMS NEIGHBOURING CELL P-T-M RB INFORMATION. Otherwise it is not needed.

	Mbsfn_fdd
	The IE is optionally present if the cell supports MBSFN in FDD mode, and not needed otherwise.


<cut>
10.3.9x.y
MBSFN TDM Information List
This IE indicates

	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	MBSFN TDM Information List
	MP
	1 to <maxMBMSservUnmodif>
	
	
	REL-7

	>MBMS short transmission ID
	MP
	
	MBMS Short transmission identity 10.3.9a.10
	
	REL-7

	>TDM_Rep
	MP
	
	Integer (2..9)
	
	REL-7

	>TDM_Offset
	MP
	
	Integer (0..8)
	
	REL-7


11.2
PDU definitions

[..]

-- MBMS IEs:


MBMS-CellGroupIdentity-r6,


MBMS-CommonRBInformationList-r6,


MBMS-CurrentCell-SCCPCHList-r6,


MBMS-JoinedInformation-r6,

MBMS-MICHConfigurationInfo-r6,


MBMS-MICHConfigurationInfo-r7,


MBMS-ModifedServiceList-r6,


MBMS-MSCH-ConfigurationInfo-r6,


MBMS-NeighbouringCellSCCPCHList-r6,


MBMS-NumberOfNeighbourCells-r6,

MBMS-PhyChInformationList-r6,


MBMS-PL-ServiceRestrictInfo-r6,


MBMS-PreferredFreqRequest-r6,


MBMS-PreferredFrequencyList-r6,


MBMS-PTMActivationTime-r6,


MBMS-SelectedServiceInfo,


MBMS-SelectedServicesShort,


MBMS-ServiceAccessInfoList-r6,


MBMS-ServiceIdentity-r6,


MBMS-ServiceSchedulingInfoList-r6,


MBMS-SIBType5-SCCPCHList-r6,


MBMS-TimersAndCounters-r6,


MBMS-TranspChInfoForEachCCTrCh-r6,


MBMS-TranspChInfoForEachTrCh-r6,


MBMS-UnmodifiedServiceList-r6,

MBSFN-TDM-Info-List
FROM InformationElements

11.3
Information element definitions
[..]

-- ***************************************************

--

-- MBMS CURRENT CELL PTM RB INFORMATION

--

-- ***************************************************

MBMSCurrentCellPTMRBInformation ::= SEQUENCE {


-- Current Cell PTM RB Information IEs



mbms-CurrentCell-SCCPCHList

MBMS-CurrentCell-SCCPCHList-r6

OPTIONAL,



mbms-SIBType5-SCCPCHList

MBMS-SIBType5-SCCPCHList-r6


OPTIONAL,


-- Non critical extensions






v7xyNonCriticalExtensions

SEQUENCE {




mbmsCurrentCellPTMRBInfo-v7xyext
MBMSCurrentCellPTMRBInfo-v7xyext-IEs,



nonCriticalExtensions



SEQUENCE {}

OPTIONAL



}

OPTIONAL

}

MBMSCurrentCellPTMRBInfo-v7xyext-IEs ::= SEQUENCE {



mBSFN-TDM-Info-List

MBSFN-TDM-Info-List

OPTIONAL 
}
[..]
MBSFN-TDM-Info-List ::=
SEQUENCE (SIZE (1..maxMBMSservUnmodif)) OF

shortTransmissionID




MBMS-ShortTransmissionID,

tDMPeriod






INTEGER (2..9),


tDMOffset






INTEGER (0..8)
}
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