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1 Introduction

This paper addresses the RRC messages for signalling the MBMS p-t-m radio bearer information for the current and neighbouring cells. Although this topic has been discussed during a number of conference calls prior to the R2#44 meeting, no conclusion has been reached yet. 

This paper compares the two proposals that are being considered. First of all the proposals are briefly described after which the proposals are evaluated for a number of scenarios. Finally, the merits and drawbacks of each proposal are summarised.

It should be noted that this document is mainly intended to evaluate and compare the basic types of proposals. Once a type of solution is selected, the details of the mechanism may need some further discussion.

2 Discussion

2.1 Brief description per service approach

The main attraction of specifying the Non- common RB information ‘per service’, is that the UE only needs to acquire the messages including RB information for the services it has activated. In the proposal for specifying the Non- common RB information ‘per service’, the MBMS p-t-m radio bearer information is signalled by means of the following RRC messages:

MBMS Common p-t-m RB info
A message to signal configurations that may be common between different services and/ or cells. This message includes independent configurations for the TrCh configuration for each TrCh (TFS) and the PDCP configurations. Furhtermore, the message includes TrCh configurations common for all TrCh by means of CCTrCh configurations, which comprise of a list of all TrCh mapped on to this CCTrCh and the resulting TFCS. Similarly, the message specifies the PhyCh configuration(s) used in the current cell, comprising of the PhyCh configuration and the CCTrCh configuration.

MBMS NEIGHBOURING Common P-T-M RB INFORMATION

This message specifies for each neighbouring cell the PhyCh configuration(s), comprising of the PhyCh configuration and the CCTrCh configuration. The latter are specified by means of a reference to the MBMS Common p-t-m RB info
MBMS Service p-t-m RB info
A single message specifying for all services for which the configuration has not changed in this modification period, the configuration to be used both in the current as well as in the neighbouring cell. This is done by referencing the other two messages.

The proposal includes a number of signalling optimisations eg. for the case the transport channel configuration and logical channel Id used for a service in a neighbouring cells is the same as in the current cell/ previous neighbour. It is expected that the RNC should be able to uitilise this optimisation in many cases.
In addition, a separate message may be used to for the services for which the configuration has changed in this modification period.

2.2 Brief description per cell approach

In case of the Non- common RB information is specified ‘per service’, there is typically some duplication of information when several services are mapped on the same S-CCPCH. The actual amount of duplication depends on the signalling optimisations included in the proposal versus the scenario evaluated. The main attraction of specifying the Non- common RB information ‘per cell’ is that it has the intrinsic property of avoiding such duplication, which makes the solution more scalable. The drawback is that in most scenario’s the UE needs to read all messages including p-t-m RB information. Note that the UE need not receive the information about all neighbouring cells before it can start receiving the service.

In case the proposal for specifying the Non- common RB information ‘per cell’, the MBMS p-t-m radio bearer information is signalled by means of the following RRC messages:

MBMS Common p-t-m RB info
A message to signal configurations that may be common between different services and/ or cells. This message includes independent configurations for the PhyCh configuration, the TrCh configurations common for all TrCh (TFCS), the TrCh configuration for each TrCh (TFS) and the PDCP configurations.

MBMS CELL p-t-m RB info
A separate message for each cell, specifying for the configuration per S-CCPCH, by specifying which FACHs are mapped on to this S-CCPCH. Furthermore, for each FACH the RBs that are mapped on to this TrCh are specified. The configurations are specified by means of references to the configurations included within the MBMS common RB info message.

Since there is a separate message for each cell, UTRAN is proposed to first transmit the messages for which the information has changed compared to the previous modification period. This helps to reduce the MCCH reading time for UEs that only need to acquire changed information. However, this only applies in case of changes affecting a limited number of cells eg. a change of transfer mode is changed within one cell. In case of a session start, the p-t-m RB establishment is expected to be signalled in the same modification period for all relevant cells.

2.3 General comments

There has been some discussion about the dependance between the TFS and TFCS, related to the rate matching attributes. The dependance only applies in case multiple TrCh may be schedule within a TTI. If such a multiplexing option needs to be supported, it may be beneficial to apply MBMS specific TrCh IE definitions.

2.4 Evaluation/ benchmarking criteria

The message proposals are compared/ benchmarked on two main aspects:

· The MCCH load

· The time it takes the UE to acquire the required information from MCCH in a number of scenario’s to compare

Since all messages are repeated every repetition period, the MCCH load can be characterised by means of the total size of the messages including radio bearer information.

The MCCH reading time is not only determined by the size of the messages to be aquired in a specific scenario. In case the messages comprise several blocks, one should also consider that the UE may need to read multiple repetition periods to receive the information correctly. For the following scenario’s the MCCH reading time is considered in this paper:

· Upon cell entry for a UE with 1 active service provided PTM

· Upon re- selection to a cell currently used for receiving MTCH

· Upon P-T-M RB establishment involving a change of common configuration

· Upon P-T-M RB establishment not involving a change of common configuration 

As usual there is a trade off between the MCCH load and the MCCH reading time. This is further discussed when evaluating the results.

2.5 Scenario’s and assumptions

As discussed during the last conference call, it is impossible to perform a proper comparison of alternative means to signal RB information without first discussing which scenario’s to consider and which cases to optimise. The following table provides 4 scenario’s, most of which are based on an earlier paper.

1: Reference case

· Current cell: 3 services provided PTP, 3 services provided PTM and 6 services available with no RB provided. The current cell operates 1 S-CCPCHs, with 2 FACHs while there are 3 RBs (one for each service provided PTM)

· Neighbouring cell: all 6 neighbours are used for selection combining and have exactly the same configuration as the current cell with the exception that 4 cells operate with a different code

· Common RB configs: all services use common configurations, of which there are: 2 RB configurations, 2 FACH configurations, 1 CCTrCh (TFCS) with 2 transport channels and 5 PhyCh configurations 

2: High number of available services

· Exactly the same as reference case except that 24 services are available with no RB provided

· Common RB configs: 2 CCTrCH (TFCS) configurations each including 2 transport channels are used

3: High number of services provided PTM

· Current cell: same as reference case except that 8 services are provided PTM. Furthermore, in this scenario the current cell operates 2 S-CCPCHs, each with 2 FACHs while there are 8 RBs (one for each service provided PTM)

· Neighbouring cells: all 6 neighbours are used for selection combining and have exactly the same configuration as the current cell with the exception that 4 cells operate a different code. The neighbours operate with only 1 S-CCPCH

· Common RB configs: all services use common configurations, of which there are: 4 RB configurations, 2 FACH configuration, 3 CCTrCh (TFCS), 3 with 2 FACHs,and 5 PhyCh configurations

4: More extreme case

· Current cell: same as reference case except that 16 services are provided PTM. There are 2 S-CCPCHs, each with 3 FACHs while there are 16 RBs (one for each service provided PTM)

· Neighbouring cells: there are 12 neighbours each operating 1 S-CCPCH:

· 4 neighbours are used for L1 combining, of which 2 cells operate with a different code. All services are present. 

· 4 neighbours, used for L2 combining, have exactly the same configuration as the current cell with the exception of 2 cells that operate with a different code. All services are present.

· 4 neighbours used for L2 combining, apply a completely different TrCh configuration including a different logical channel identity. Only 6 of the 16 services are present.

· Common RB configs: all services use common configurations, of which there are: 6 RB configurations, 6 FACH configuration, 3 CCTrCh (TFCS), 2 with 2 FACHs, 1 with 3 FACHs and 8 PhyCh (S-CCPCH) configurations

2.6 Comparison/ benchmarking information

The following table compares the two proposals using the criteria and scenarios defined in the previous. The information before the ‘/’ corresponds with the ‘per cell’ approach. In all cases the table indicates the sizes in number of bits.

	Property
	Scenario 1
Cell/Service
	Scenario 2
Cell/Service
	Scenario 3
Cell/Service
	Scenario 4
Cell/Service
	Comments

	Total message size
	530/587
	584/656
	848/951
	1818/2156
	Of the RB information messages only

	Size to read upon cell entry for a UE with 1 active service provided PTM
	530/587
	584/656
	848/951
	1818/2156
	

	Size to read upon re- selection to a cell currently used for receiving MTCH
	530/587
	584/656
	848/951
	1818/2156
	

	Size to read upon P-T-M RB establishment involving change of common configuration
	530/380
	584/449
	848/649
	1818/1078
	

	Size to read upon P-T-M RB establishment where common configuration is not affected
	231/33
	231/33
	333/33
	959/93
	

	Size to read to receive current cell only
	380/428
	434/497
	698/792
	1178/1859
	Common + current cell

	Size for each additional cell
(cell based approach)
	24
	24
	24
	24
	L1 combinable or L2 combinable but same (actually: 25)

	Size for each additional cell
(cell based approach)
	74
	74
	140
	112
	L2 combinable but different

	Size of largest message

	299/347
	353/416
	515/616
	859/985
	

	Largest message
	Common RB info / Common RB info 
	Common RB info / Common RB info
	Common RB info / Common RB info
	Common RB info / Common RB info
	


Note
The above figures are indicative; since the sizes were calculated independantly for each proposal, there may be some differences in assumptions regarding the scenario’s. Moreover, the proposals may not include exactly the same level of optimisation options.

The main advantage of structuring the information per service is that upon start of a session that does not involve a change of the common configurations, the UE needs to acquire much less information. For this solution the total size of the common information is larger and includes more cell specific information. Structuring the information per cell has the advantage that the UE needs to acquire much less information case of a change of common information or a change affecting a single cell ie. a transfer mode change.

The total message size is smaller when specifying the information per cell. However, if all neighbouring cells use the same logical channel identity and transport channel configuration as used in the current cell, the difference may not be very significant. To achieve a comparable size for this case, the solution specifying the information per service needs to make extensive use of the mandatory defaults construct, which somewhat increases complexity.

3 Conclusion and proposal

Two proposals for signalling the MBMS p-t-m radio bearer information have been evaluated in this paper. The paper presents the characteristics of the two solutions and compares message sizes. RAN 2 is requested to discuss the results of the evaluation in order to decide whether to specify the MBMS p-t-m radio bearer information per service or per cell.

It is furthermore proposed that RAN 2 not only agrees which type of solution to use, but also performs a further detailed review of the selected proposal.

4 Message descriptions (Annex)

4.1 Per service approach

10.2.x Modified / Unmodified MBMS Service p-t-m RB Information
This information is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration used in the current as well as in neighboring cells for a single MBMS service. The details of part of the configuration may be specified by referring to configurations included in the MBMS Common p-t-m RB Information message. The content of the message does not change within a modification period.

Logical channel: MCCH


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

	Message type
	MP
	 
	Integer
(1..4)
	 

	Service list
	 
	MaxServices(32)
	 
	The services in the list are in the same order as in the modified / unmodified service list

	>Current cell p-t-m RB configuration
	 
	 
	 
	 

	>>RB identity
	MP
	 
	Integer (1..32)
	Identifies the applicable RB configuration defined in the MBMS Common p-t-m RB Information message

	>>Transport channel identity
	MP
	 
	Integer (1..32)
	Assumption is that an MTCH is mapped to a specific FACH on a specific S-CCPCH

	>>Logical channel identity
	MP
	 
	Integer (1..32)
	This identifier is used to distinguish different MTCH within the MAC header

	>>Current cell S-CCPCH Id
	MP
	 
	Integer (1..8)
	 

	>Neighbouring cell p-t-m RB configuration
	MD
	 
	 
	The default value is the list of neighbouring cells value of the previous service. Transport channel Identity , Logical channel identity and S-CCPCH Identity is then default value (i.e. same as in current cell).

	>Neighbouring cell p-t-m RB list
	 
	maxMBMSneighbourCells (32)
	 
	The order of the neighbouring cells is the same as in the Common PTM RB Information

	>CHOICE
	 
	 
	 
	 

	>>Used for this service
	 
	 
	 
	 

	>>>Logical channel identity
	MD
	 
	Integer (1..32)
	This identifier is used to distinguish different MTCH within the MAC header

	>>>>Transport channel Identity
	MD
	 
	Integer
(1..32)
	Default is the value of the current cell

	>>>>>S-CCPCH Id
	MD
	 
	Integer (1..8)
	Default is the value of the current cell

	>>Not Used for this service
	 
	 
	None
	 


10.2.x MBMS Common p-t-m RB Information
This information is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration information that may be common between different services and be used in the current cell as well as in neighboring cells. The content of the message does not change within a modification period.

Logical channel: MCCH


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

	Message type
	MP
	 
	Integer
(1..4)
	 

	RB information list
	MP
	maxMBMS-RBperCell (32)
	 
	 

	>RB identity
	MP
	 
	Integer (1..32)
	 

	>PDCP info
	FFS
	 
	 
	 

	>RLC info
	MP
	 
	 
	 

	TrCh information for each TrCh
	MP
	maxMBMS-CommonTrCh (32)
	 
	 

	>Transport channel type identity
	MP
	 
	Integer (1..32)
	 

	>Transport channel Identity
	MP
	 
	Integer
	 

	
	
	
	(1..32)
	

	>TFS
	MP
	 
	 
	 

	CCTrCH Configs
	 
	maxMBMS-S-CCPCHtypes (16)
	 
	 

	>CCTrCHId
	MP
	 
	Integer
(1..16)
	 

	>TFCS
	MD
	 
	 
	The default value is the one of the previous configuration

	>List of FACHs
	 
	macTrCh
	 
	 

	>>Transport channel type identity
	MP
	 
	Integer (1..32)
	 

	Current cell
	 
	 
	 
	 

	List of S-CCPCHs
	 
	MaxMBMS S-CCPCHs
	 
	 

	>>S-CCPCH Id
	MP
	 
	Integer (1..8)
	 

	>>CHOICE
	 
	 
	 
	 

	>>>SIB 5 entry
	 
	 
	None
	 

	>>>>Index
	MP
	 
	Integer (1..32)
	 

	>>>Configured
	 
	 
	None
	 

	>>>>Secondary CCPCH info
	MP
	 
	Secondary CCPCH info 
	 

	>>>>CCTrCHId
	MP
	 
	Integer
(1..16)
	 

	>>>Current
	 
	 
	None
	 


10.2.x MBMS Neighbouring p-t-m RB Information
This information is transmitted periodically by UTRAN to inform UEs about the neighbouring p-t-m RB configuration information. The content of the message does not change within a modification period.

Logical channel: MCCH


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

	Message type
	MP
	 
	Integer
(1..4)
	 

	Neighbouring cells S-CCPCH
	MP
	Max MBMSneighbouring cells (32)
	 
	 

	>Neighbouring cell ID
	 
	 
	Integer (1..32)
	The assumption is to use a short index eg. pointer to SIB 11/ 12

	>List of S-CCPCHs
	MP
	MaxMBMS S-CCPCHs (8)
	 
	 

	>>S-CCPCH Id
	MP
	 
	Integer (1..8)
	 

	>>Secondary CCPCH info
	MD
	 
	Secondary CCPCH info 
	Default could be same as the same S-CCPCH id in the cell before / current cell for the first cell

	>>CCTrCHId
	MP
	 
	Integer
(1..16)
	 


4.2 Per cell approach

10.2.x MBMS Common p-t-m RB Information
This information is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration information that may be common between different services and be used in the current cell as well as in neighboring cells. The content of the message does not change within a modification period.

Logical channel: MCCH


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

	Message type
	 
	 
	 
	 

	RB information list
	MP
	maxMBMS-RBperCell (32)
	 
	 

	>RB identity
	MP
	 
	Integer (1..32)
	 

	>PDCP info
	FFS
	 
	 
	 

	TrCh information for each TrCh
	MP
	maxMBMS-CommonTrCh (32)
	 
	 

	>Transport channel identity
	MP
	 
	Integer (1..32)
	 

	>TFS
	MP
	 
	 
	 

	TrCh information for each CCTrCh
	MP
	maxMBMS-CommonCCTrCh (16)
	 
	 

	>CCTrCH identity
	MP
	 
	Integer (1..16)
	 

	>TFCS
	MP
	 
	 
	 

	PhyCh information
	MP
	maxMBMS-CommonPhyCh (16)
	 
	 

	>PhyCh identity
	MP
	 
	Integer (1..16)
	 

	>S-CCPCH info
	MP
	 
	 
	 


10.2.x MBMS Current Cell p-t-m RB Information
This information is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration information of the current cell. The content of the message does not change within a modification period.

Logical channel: MCCH


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

	Message type
	 
	 
	 
	Current cell PTM RB info

	S-CCPCH list
	MP
	maxSCCPCH
	 
	 

	>Secondary CCPCH info
	MP
	 
	 Integer (1..16)
	Refers to a configuration in the common RB info

	>TrCh information for common for all TrCh (TFCS)
	MP
	 
	 Integer (1..16)
	Refers to a configuration in the common RB info

	>TrCh information for each TrCh
	MP
	maxTrChperSCCPCH
	 
	 

	>>TrCh information (TFS)
	MP
	 
	 Integer (1..32)
	Refers to a configuration in the common RB info

	>>RB information list
	MP
	maxRBperTrCh
	 
	 

	>>>RB information
	MP
	 
	 Integer (1..32)
	Refers to a configuration in the common RB info

	>>>Service ID
	MP
	 
	 
	Short service identity (see service list)

	>>>Logical channel identity
	MP
	 
	Integer (1..32)
	This identifier is used to distinguish different MTCH mapped on to a TrCh (within the MAC header)


10.2.x MBMS Neighbouring Cell p-t-m RB Information
This information is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration information of the neighbouring cell. The content of the message does not change within a modification period. There is one occurrence for each neighbouring cell

Logical channel: MCCH


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

	Message type
	MP
	 
	 
	Neighbouring cell PTM RB info

	Cell identity
	MP
	 
	Integer (1..32) 
	Assumption is to use a short index eg. pointer to SIB 11/ 12
Absent for the current cell

	S-CCPCH list
	MP
	maxSCCPCH
	 
	 

	CHOICE combining method
	MP
	 
	 
	 

	>L1 combining
	 
	 
	 
	 

	>>Secondary CCPCH info
	MP
	 
	 Integer (1..16)
	Refers to a configuration in the common RB info

	>>Current cell's S-CCPCH
	MP
	 
	Integer (1..16) 
	Reference to the S-CCPCH in the current cell with which L1 combining is performed. Note that this applies exaclty the same configuration, so no further info is needed

	>L2 combining
	 
	 
	 
	 

	>>CHOICE L2 configuration
	MP
	 
	 
	 

	>>>SameAs Current cell
	 
	 
	 
	 

	>>Secondary CCPCH info
	MP
	 
	 Integer (1..16)
	Refers to a configuration in the common RB info

	>>Current cell's S-CCPCH
	MP
	 
	Integer (1..16) 
	Reference to the S-CCPCH in the current cell with which applies exaclty the same configuration

	>>>Different
	 
	 
	 
	 

	>>>>Secondary CCPCH info
	MP
	 
	 Integer (1..16)
	Refers to a configuration in the common RB info

	>>>>TrCh information for common for all TrCh (TFCS)
	MP
	 
	 Integer (1..16)
	Refers to a configuration in the common RB info

	>>>>TrCh information for each TrCh
	MP
	maxTrChperSCCPCH
	 
	 

	>>>>>TrCh information (TFS)
	MP
	 
	 Integer (1..32)
	Refers to a configuration in the common RB info

	>>>>RB information list
	MP
	maxRBperTrCh
	 
	 

	>>>>>Service ID
	MP
	 
	Integer (1..32)
	Short service identity (see service list)

	>>>>>Logical channel identity
	MP
	 
	Integer (1..32)
	This identifier is used to distinguish different MTCH mapped on to a TrCh (within the MAC header)
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