3GPP TSG-RAN WG RAN2#46
R2-050523

Phoenix, USA, 14th – 18th February 2005
Agenda item:
10.3.1

Source: 
Siemens

Title:
Identification that receiving MBMS RB information is complete
Document for:
Discussion and Decision

1
Introduction

During WG2#45bis it was identified that a UE that is instructed to acquire p-t-m RB information does not know when it has received all of the information that it requires from MCCH [1]. A solution was proposed but further contributions were invited. This Tdoc reviews what information could be provided to enable the UE to identify when it has completed MCCH reception.

The Tdoc also questions what requirements, if any, are to be placed upon UE receiving of neighbour cell information and whether it is possible for a UE to acquire missing neighbour cell information from more than one modification period.

2
Discussion

When a UE is required to acquire p-t-m RB information it must receive the MBMS Common P-T-M RB Information, the MBMS Current Cell P-T-M RB Information and MBMS Neighbouring Cell P-T-M RB Information messages. There is one neighbour cell message for each neighbour cell and a UE may be required to receive none, one or more than one.

It is not clear from [2] whether a UE is required to receive all neighbour cell messages that relate to the service it is to receive or whether it can be permitted to omit some if it has sufficient information to perform soft/ selective combining. If it is permitted to omit some messages then they may become important as the UE progresses across the cell. 

It is assumed that the intention is that a UE should attempt to receive all neighbour cell information that is applicable to the service(s) for which the p-t-m bearer information is received. It is questioned whether this requirement should be indicated in [2].

There is also the question of what a UE should do if it fails to receive all of the relevant neighbour cell information that is transmitted on MCCH. This is considered in 2.2.

2.1 UE detection that it has received all relevant information

It has been identified [1] that currently a UE cannot know whether it has received all RB related messages within an MCCH transmission because it cannot, at RRC level, know that particular messages have been lost. Some information must be added to MCCH to enable it to know when it has received all of the information that it needs. This would enable a UE to stop receiving MCCH within a modification period (if all information has been received) and identify whether it should seek missing data from subsequent modification periods should this prove possible.

There are a number of levels of information that could be provided to assist the UE:

· It is suggested that use of MCCH message sequence numbers would not be useful because a UE can identify individual MCCH messages by their type or combination of type and cell identifier and therefore it can distinguish the number of individual messages that it has received even with repetitions resulting from MCCH retransmissions. Sequence numbers would add 6 bits to the length of each message.

· The number of messages that are contained within an MCCH transmission could be signalled. This would enable a UE to detect whether it had failed to receive a message but not whether it was useful.

· The number of MCCH messages could be indicated in the MBMS Modified Services Information message. This would require 6 bits. It could result in a UE seeking to receive lost messages that it does not need.

· The number of neighbour cells (messages) could be indicated in the MBMS Current Cell PTM RB Information message. This would require 5 bits. It would not prevent a UE from seeking to receive lost neighbour cell messages that it did not need.

· The number of neighbour cells (messages) per service could be indicated in the MBMS Current Cell PTM RB Information message. This would require 5 bits per service but it would prevent the UE from seeking to receive lost messages that it did not require. The UE can also stop receiving MCCH when it has all of the information that it requires.

· The identities of all of the cells neighbour cells could be listed in the MBMS Modified Service Information message. This was proposed in [1]. This could be signalled in a compact format, perhaps 32 bits. It would enable a UE both to identify that it had failed to receive one or more neighbour cell messages and, possibly, whether the cell is significant in radio terms. It would not prevent it from seeking to receive missing neighbour cell information that it does not require.

· The identities of the neighbour cells relating to the service could also be provided. This could require 32 bits, say, per service but it would enable a UE to only recover lost messages only where they are required.

It is proposed that a preferred solution would be to signal the number of neighbour cells per service. This seems to provide a balance between signalling overhead and usefulness. It will enable a UE to detect whether it has missed neighbour cell information that is relevant to the service(s) that it requires and stop receiving MCCH when it has received all of the information that it needs.

Whilst providing neighbour cell identity information might permit a UE to decide whether missing information is significant in radio terms, UE mobility may result in a need for cell parameters that were not previously significant. The UE would then need to attempt to receive the missing information, which would incur a delay. 

2.2
Receiving neighbour cell information across more than one modification period

If a UE fails to receive all of the neighbour cell information that it requires within the modification period that it has received the current cell radio bearer information it could either stop seeking the missing information or attempt to receive it from a subsequent modification period. There is currently no guidance in [2] as to what it should do.

It is currently specified that a UE shall only use the content of an MBMS Neighbour Cell PTM RB Information message if it has been received within the same modification period as the MBMS Current Cell PTM RB Information message (and presumably also the MBMS Common Cell Information message). This implies that a UE cannot use information gathered across two modification periods. If a UE fails to receive all information within a modification period it would either have to work without the missing information or receive it all again from a subsequent modification period which may also incur (different) losses.

Because it is possible that the same current cell and neighbour cell information is transmitted in successive modification periods it is suggested that consideration should be given to whether a UE should be able to combine information from both. A short cyclic value tag could be added to the current and neighbour cell information messages, which is incremented when they are changed. If a UE can receive information in consecutive modification periods with the same index then they could be combined. The utility of such a proposal will, of course, depend upon the probability that a change does not occur between modification periods.

It is suggested that intentions regarding UE behaviour when it detects that some neighbour cell information has been lost should be discussed and consideration given to indicating requirements on the UE in [2].

3.
Conclusions

It is proposed that:

· The number of neighbour cell information messages is signalled per service in the MBMS Current Cell PTM RB Information message. A draft CR is provided for this.

· Consideration is given whether guidance should be given in [2] regarding UE behaviour if it fails to receive all required neighbour cell information in the same modification period as it receives the current cell and common information.

· Consideration should be given whether it would be useful for a version index to be appended to the current cell and neighbour cell information messages to enable a UE to combine information collected from more than one modification period.
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8.6.9
MBMS specific information elements

The UE shall perform the generic actions defined in this subclause only for the information elements corresponding with services that are included in variable MBMS_ACTIVATED_SERVICES.

8.6.9.1
Continue MCCH Reading

If the "Continue MCCH Reading " is included the UE shall:

1>
if the IE "Continue MCCH reading " is set to 'TRUE':

2>
continue receiving the MBMS MODIFIED SERVICES INFORMATION from MCCH in the next modification period and act upon it as specified in subclause 8.7.3.4.

8.6.9.2
MBMS FLC applicability information

The UE shall:

1>
if the IE "MBMS FLC applicability information" is not included; and

1>
if the IE "RRC state indicator" is set to a value other than 'CELL_DCH':

2>
apply the MBMS frequency layer convergence information provided within IE "MBMS preferred frequency information" in the indicated RRC state.

1>
otherwise:

2>
not apply the MBMS frequency layer convergence information provided within the IE "MBMS preferred frequency information" in the indicated RRC state;

2>
consider that UTRAN will not provide any non- MBMS services on the MBMS preferred frequencies;

2>
if as a result of this, the UE detects that it is incapable of receiving all services:

3>
perform the service prioritization procedure as specified in subclause 8.5.26.

8.6.9.3
MBMS L1 combining schedule

If the IE "MBMS L1 combining schedule" is included the UE may:

1>
apply L1 combining between the concerned neighbouring cell’s S-CCPCH and the corresponding current cell’s S-CCPCH for the periods indicated by this IE.

8.6.9.3a
MBMS Number of neighbour cells

If the IE "MBMS number of neighbour cells" is included the UE may

1>
apply the number of neighbour cells to identify when all required information has been received from MCCH.

otherwise assume there are no neighbour cells.
8.6.9.4
MBMS Preferred frequency information

If the IE "MBMS Preferred frequency information" is included the UE shall:

1>
perform the Preferred frequency layer selection procedure as specified in subclause 8.5.27.

8.6.9.5
MBMS RB list released to change transfer mode

If the IE "MBMS RB list released to change transfer mode" is included the UE shall:

1>
perform the service prioritisation procedure as specified in subclause 8.5.26, taking into account that the MBMS service(s) for which the radio bearers are released will be provided via p-t-m radio bearer(s).

8.6.9.6
MBMS Required UE action

If the IE "MBMS required UE action" is included the UE shall:

1>
if the "MBMS required UE action" is set to 'None':

2>
take no action with respect to this IE.

1>
if the IE "MBMS required UE action" is set to 'Acquire counting info':

2>
perform the MBMS counting procedure as specified in subclause 8.7.4;

NOTE:
If upper layers indicate that an MBMS transmission has already been received correctly, the UE will continue as if the information about the concerned MBMS transmission was not included in the message. This implies that the UE does not respond to counting for a transmission already received correctly.
1>
if the IE "MBMS required UE action" is set to 'Acquire PTM RB info':

2>
continue acquiring the MBMS COMMON P-T-M RB INFORMATION, MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION messages without delaying reading of MCCH until the next modification period and without stopping at the end of the modification period, in accordance with subclause 8.7.1.3

2>
act upon the MBMS COMMON P-T-M RB INFORMATION, MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message, if received,  in accordance with subclause 8.7.5;

1>
if the IE "MBMS required UE action" is set to ‘Establish PMM connection’:

2>
if the UE is in idle mode:

3>
indicate to upper layers that action is required to receive the concerned MBMS service.

2>
if the UE is in URA_PCH:

3>
perform a cell update procedure with cause "MBMS reception" as specified in subclause 8.3.1.2.

1>
if the IE "MBMS required UE action" is set to ‘Release PTM RB:

2>
stop receiving the concerned MBMS service and clear all service specific information applicable for the concerned service

1>
if the "MBMS required UE action" is set to ‘Acquire MCCH’:

2>
perform the MCCH acquisition procedure as specified in subclause 8.7.2.

8.6.9.7
MBMS Service transmissions list

If the UE receives the IE "MBMS Service transmissions list", the UE may:

1>
discontinue reception of the S-CCPCH on which the IE was received, except for the periods indicated by this IE.
8.6.9.8
MBMS Short transmission ID

If the IE "MBMS short transmission ID" is included the UE shall:

1>
compile a list of available MBMS services, as included in the MBMS MODIFIED SERVICES INFORMATION and the MBMS UNMODIFIED SERVICES INFORMATION messages acquired in the same modification period as the one in which the "MBMS short transmission ID" is received:
2>
concatenate the services contained in IE "Modified services list" included in the MBMS MODIFIED SERVICES INFORMATION and the services contained in IE "Unmodified services list" included in the MBMS UNMODIFIED SERVICES INFORMATION:

1>
consider the 'MBMS short transmission ID' to be the index of the entry in the list of available services and apply the MBMS service identity specified for this entry.

8.6.9.9
MBMS Transmission identity

If the IE "MBMS transmission identity" is included the UE shall:

1>
if upper layers indicate that the MBMS transmission has already been received correctly:

2>
ignore the information about this MBMS transmission i.e. continue as if the information about the concerned MBMS transmission was not included in the message.
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.

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
	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

	>TrCh information common for all TrCh
	MP
	
	MBMS Common CCTrCh identity 10.3.9a.1
	Refers to a (TFCS) configuration in the common RB info
	REL-6

	>FACH carrying MTCH list
	MP
	1 to <maxTrChperSCCPCH>
	
	List of FACH transport channels carrying one or more MTCH
	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
	MP
	1 to <maxRBperTrCh>
	
	
	REL-6

	>>>RB information
	MP
	
	MBMS Common RB identity 10.3.9a.3
	
	REL-6

	>>>MBMS short transmission ID
	MP
	
	MBMS Short transmission identity 10.3.9a.10
	
	REL-6

	>>>MBMS logical channel identity
	MP
	
	Integer (1..16)
	This identifier is used to distinguish different MTCH mapped on to a TrCh (within the MAC header)
	REL-6

	>>>L1 combining status
	MP
	
	BOOLEAN
	Value TRUE means that L1 combining is used for this radio bearer
	REL-6

	>>>Number of neighbour cells
	OP
	
	Integer(1..32)
	
	REL-6

	>Scheduling information
	OP
	
	
	
	REL-6

	>>FACH carrying MSCH
	MP
	
	MBMS Common TrCh identity 10.3.9a.4
	Transport channel carrying MSCH
	REL-6

	>>MSCH configuration information
	MP
	
	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 may carry MTCH
	REL-6

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

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

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

	>>RB information list
	MP
	1 to <maxRBperTrCh>
	
	
	REL-6

	>>>RB information
	MP
	
	MBMS Common RB identity 10.3.9a.3
	Refers to a configuration in the common RB info
	REL-6

	>>>MBMS short transmission ID
	MP
	
	MBMS Short transmission identity 10.3.9a.10
	
	REL-6

	>>>MBMS logical channel identity
	MP
	
	Integer (1..16)
	This identifier is used to distinguish different MTCH mapped on to a TrCh (within the MAC header)
	REL-6

	>Scheduling information
	OP
	
	
	
	REL-6

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

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


11.3
Information element definitions

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

--

--     MBMS INFORMATION ELEMENTS (10.3.9a)

--

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

---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---

MBMS-NeighbouringCellSCCPCHList-r6 ::= SEQUENCE (SIZE (1..maxSCCPCH)) OF











MBMS-NeighbouringCellSCCPCH-r6

MBMS-NI-CountPerFrame ::=


ENUMERATED { ni18, ni36, ni72, ni144 }

MBMS-PFLIndex ::=




INTEGER (1..maxMBMS-Freq)

MBMS-PFLInfo ::=




FrequencyInfo

MBMS-PhyChInformation-r6 ::=

SEQUENCE {


mbms-CommonPhyChIdentity


MBMS-CommonPhyChIdentity,


secondaryCCPCHInfo-MBMS



SecondaryCCPCHInfo-MBMS-r6

}

MBMS-PhyChInformationList-r6 ::=
SEQUENCE (SIZE (1..maxMBMS-CommonPhyCh)) OF











MBMS-PhyChInformation-r6

MBMS-PreferredFreqRequest-r6 ::=
SEQUENCE {


dl-UARFCN






UARFCN

}

MBMS-PreferredFrequencyInfo-r6 ::=
SEQUENCE {


mbmsPreferredFrequency



INTEGER (1..maxMBMS-Freq),


layerConvergenceInformation


SEQUENCE {



mbms-Qoffset





INTEGER (0..7),



mbms-HCSoffset





INTEGER (0..7)


}

}

MBMS-PreferredFrequencyList-r6 ::=
SEQUENCE (SIZE (1..maxMBMS-Freq)) OF











MBMS-PreferredFrequencyInfo-r6

MBMS-RBInformation-C ::=


SEQUENCE {


rbInformation





MBMS-CommonRBIdentity,


shortTransmissionID




MBMS-ShortTransmissionID,


logicalChIdentity




MBMS-LogicalChIdentity,


layer1-CombiningStatus



BOOLEAN

number-NeighbourCells



INTEGER (1..32)




OPTIONAL
}

MBMS-RBInformation-CList ::=

SEQUENCE (SIZE (1..maxRBperTrCh)) OF











MBMS-RBInformation-C

MBMS-RBInformation-N ::=


SEQUENCE {


shortTransmissionID




MBMS-ShortTransmissionID,


logicalChIdentity




MBMS-LogicalChIdentity,


layer1-CombiningStatus



BOOLEAN

}

MBMS-RBInformation-NList ::=

SEQUENCE (SIZE (1..maxRBperTrCh)) OF











MBMS-RBInformation-N
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