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1. Introduction

If there are many services available in a cell, size of the MBMS SERVICES INFORMATION message will increase. Thus, we think the MBMS SERVICES INFORMATION message is needed to be optimized.

2. Optimization of MBMS SERIVCES INFORMATION messages

As it is said [1], change of one parameter value will cause update of MCCH information for several services related with the parameter. For instance, the following specific reasons could result in such update:
· Change of MBMS L1 combining schedule information
· Change of MICH configuration information
· Change of MSCH configuration information
· Change of SCCPCH information for a current cell or neighboring cells

· Change of MBMS preferred frequency information
Since the MBMS transmission identity has a large size, update of several services would bring about significant burden on MCCH transmission. Thus, from our perspective we need to find some optimized solutions to alleviate such burden on MSI (Modified Services Information) message. In addition, we could reduce MCCH rate by dividing the USI (Unmodified Services Information) message when there are many services available in a cell.
2.1 Transmission Group Identity
To avoid including several transmission identities in the MSI message, the transmission group identity is proposed as shown below. The transmission group identity is used to identify all of the MBMS services that were provided on a certain physical channel or a certain preferred frequency at last modification period. We think that the transmission group identity will significantly reduce the size of the MSI message when several services are updated together.
10.2.16j
MBMS Modified services Information
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message type
	MP
	
	Message Type
	
	REL-6

	Modified service list
	OP
	1.. <maxMBMSservModif>
	
	
	REL-6

	>CHOICE MBMS Transmission identity option
	
	
	
	
	

	>>Single identity
	
	
	
	
	

	>>>MBMS Transmission identity
	MP
	
	MBMS Transmission identity

10.3.9a.12
	Indicates a single MBMS services
	REL-6

	>>Group identity
	
	
	
	
	

	>>>MBMS Transmission group identity
	MP
	
	MBMS Transmission group identity

10.3.9a.xx
	Indicates a group of MBMS services
	REL-6

	>MBMS required UE action
	MP
	
	Enumerated (None, Acquire counting info, Acquire PTM RB info, Establish PMM connection, Release PTM RB)
	Indicates required UE action upon receiving the message.

When sent on the DCCH, only the following values apply: None (FLC), Acquire PTM RB info, Establish PMM connection).
	REL-6

	>MBMS preferred frequency
	OP
	
	
	Indicates the frequency that UEs shall consider as the preferred frequency layer for cell re-selection during a session for an MBMS service the UE has joined, as specified in [25.304] .


	REL-6

	>>PFL index
	CV-MCCH
	
	Integer (1.. <maxMBMS-Freq>)
	Index pointing to an entry in the list included in MBMS GENERAL INFORMATION.
	REL-6

	>>PFL info
	CV- DCCH
	
	Frequency info 10.3.6.36
	
	REL-6

	>Continue MCCH reading
	MP
	
	BOOLEAN
	MCCH in- band notification. Indicates whether or not the UE should continue reading MCCH in the next modification period.

Not applicable when sent on the DCCH
	REL-6

	MBMS re- aquire MCCH
	MP
	
	BOOLEAN
	
	REL-6

	End of modified MCCH information
	OP
	
	Integer (1..15)
	Final TTI including MCCH messages with different content than in the previous modification period
	REL-6


10.3.9a.xx
MBMS Transmission group identity
Includes information about the MBMS transmission group identity, which identifies all of the MBMS services provided on the identified channel, cell or frequency at last modification period.
	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Grouping method
	
	
	
	
	

	>All services on current cell SCCPCH
	
	
	
	
	

	>>Current cell S-CCPCH identity
	MP
	
	MBMS Current cell S-CCPCH identity 10.3.9a.5
	
	

	>All services on neighboring cell SCCPCH
	
	
	
	
	

	>>Neighboring cell S-CCPCH identity
	MP
	
	Integer
(1 ..
<maxSCCPCH>)
	Index pointing to an entry in the Neighbouring cell’s S-CCPCH list included in MBMS Neighbouring Cell p-t-m rb Information.
	

	>All services on neighboring cell
	
	
	
	
	

	>>Neighbouring cell identity
	MP
	
	Integer (1..X)
	Assumption is to use a short index eg. pointer to SIB 11/ 12
	

	>All services on preferred frequency
	
	
	
	
	

	>>MBMS preferred frequency
	MP
	
	Integer
(1 .. 
<maxMBMS-Freq>)
	Index pointing to an entry in the MBMS preferred frequency list included in MBMS preferred frequency information.
	


If UE is keeping track of MCCH information in a cell, UE can interpret transmission group identities on the MSI message by using other MCCH information such as the MBMS CURRENT CELL P-T-M RB INFORMATION message or the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message. Then, if UE finds that the transmission group identity is related to the activated service, it will act on the contents of the received MSI for the service. 

On the other hand, when a transmission group identity is used in the MSI message, transmission identities of all services belonging to the transmission group need to be included instead in the USI. It is because all available MBMS service identities should be broadcast in a modification period to support UEs that come from the other cell. Thus, if UEs come from the other cell, they can interpret the transmission group identity after receiving the other message as well as MSI message.
10.2.16m
MBMS Unmodified services Information
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message type
	MP
	
	Message Type
	

	Unmodified services list
	OP
	1 to <maxMBMSservUnmodif>
	
	

	>MBMS Transmission identity
	MP
	
	MBMS Transmission identity

10.3.9a.12
	

	>MBMS required UE action
	MP
	
	Enumerated (None, Acquire PTM RB info, Establish PMM connection)
	Indication of the UE action required to receive the service: 

	>MBMS preferred frequency
	OP
	
	Integer (1.. <maxMBMS-Freq>)
	Information about the frequency that UEs shall consider as the preferred frequency layer for cell re-selection during a session for an MBMS service the UE has joined, as specified in [25.304] .

Index pointing to an entry in the list included in MBMS GENERAL INFORMATION

	List of services on Transmission Group identities
	CV-TransGroupId
	1.. <maxMBMSservModif>
	
	Information about all of services belonging to all of MBMS Transmission Group Identities included in the MBMS MODIFIED SERVICES INFORMATION message for the modification period in which this message is transmitted. This list follows the order of the MBMS Transmission Group Identities in the MBMS MODIFIED SERVICES INFORMATION message.

	>MBMS Transmission identity
	MP
	
	MBMS Transmission identity

10.3.9a.12
	


	Condition
	Explanation

	TransGroupId
	This IE is mandatory present if the IE "MBMS Transmission group identity" is included in the MBMS MODIFIED SERVICES INFORMATION message for the modification period in which this message is transmitted. Otherwise it is not needed.


Instead of USI, a new service information message called the MBMS SERVICE GROUP INFORMATION message can carry the list of services on transmission group identities included in the MSI message as shown below. This message is transmitted as the MSI or USI message is. The UE entering a new cell should receive this message to acquire the grouping information, but UE keeping track of MCCH info in a cell does not need to receive this message except the case the MCCH info changes.
10.2.yy
MBMS service GROUP Information
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message type
	MP
	
	Message Type
	

	List of services on Transmission Group identities
	MP
	1.. <maxMBMSservModif>
	
	Information about all of services belonging to all of MBMS Transmission Group Identities included in the MBMS MODIFIED SERVICES INFORMATION message for the modification period in which this message is transmitted. This list follows the order of the MBMS Transmission Group Identities in the MBMS MODIFIED SERVICES INFORMATION message.

	>MBMS Transmission identity
	MP
	
	MBMS Transmission identity

10.3.9a.12
	


2.2 Indication of all MBMS UEs
Some change would affect all MBMS UEs in a cell. For instance, if MICH configuration is changed, every UE that has activated an MBMS service should receive the reconfigured MICH information. And, if there is only one SCCPCH carrying MTCH of which information is reconfigured, then all MBMS UEs in a cell are required to read the reconfigured information. In this case, we could simply indicate reading MCCH to all of MBMS UEs in the cell. We propose to include this indication as one of transmission group identity as shown below.
10.3.9a.xx
MBMS Transmission group identity
Includes information about the MBMS transmission group identity, which identifies all of the MBMS services provided on the identified channel, cell or frequency.
	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Grouping method
	
	
	
	
	

	>All services on current cell SCCPCH
	
	
	
	
	

	>>Current cell S-CCPCH identity
	MP
	
	MBMS Current cell S-CCPCH identity 10.3.9a.5
	
	

	>All services on neighboring cell SCCPCH
	
	
	
	
	

	>>Neighboring cell S-CCPCH identity
	MP
	
	Integer
(1 ..
<maxSCCPCH>)
	Index pointing to an entry in the Neighbouring cell’s S-CCPCH list included in MBMS Neighbouring Cell p-t-m rb Information.
	

	>All services on neighboring cell
	
	
	
	
	

	>>Neighbouring cell identity
	MP
	
	Integer (1..X)
	Assumption is to use a short index eg. pointer to SIB 11/ 12
	

	>All services on preferred frequency
	
	
	
	
	

	>>MBMS preferred frequency
	MP
	
	Integer
(1 .. 
<maxMBMS-Freq>)
	Index pointing to an entry in the MBMS preferred frequency list included in MBMS preferred frequency information.
	

	>All
	
	
	
	
	

	>>None
	
	
	(No data)
	Indicates all UEs that has activated an MBMS service
	


2.3 Division of UNMODIFIED SERVICES INFORMATION message
The first two proposals cannot ease the burden on USI. If there are many services on USI, we could increase MCCH rate or extend length of MCCH modification/repeititon period. However, increasing MCCH rate will waste more resource in UTRAN and UE. And, longer MCCH period will result in slower modification of MCCH information and longer MCCH acquisition time. Thus, we think it is beneficial to divide all available services into multiple service groups and then the service groups are transmitted at their own modification period in order as shown in figure 1.
For instance, in figure 1, there are three service groups: blue, violet, red. The blue group consists of service 1 to 5, the violet group service 6 to 10, and the red group service 11 to 14. This looks having regularity, but a service can be randomly allocated to a service group. In this figure, from a specific MP (MP#1 in figure 1), each group is regularily transmitted with a length of three MPs. Thus, if UE entering a new cell wishes to acquire all serivce info, the UE has to receive USI messages for three consecutive MPs from any MP.
	Message Type
	MP#1
	MP#2
	MP#3
	MP#4
	MP#5
	MP#6

	MSI
	-
	-
	-
	-
	-
	-

	USI
	Service 1

Service 2

Service 3

Service 4

Service 5
	Service 6

Service 7

Service 8

Service 9

Service 10
	Service 11

Service 12

Service 13

Service 14


	Service 1

Service 2

Service 3

Service 4

Service 5
	Service 6

Service 7

Service 8

Service 9

Service 10
	Service 11

Service 12

Service 13

Service 14




Figure 1. Example of divided service information into USI messages when no MCCH info is modified.
In this method, regardless of division of service info in USI, the MSI message transmits service information according to the current spec. In other words, even with divided unmodified service info, service modification can be done at each MP as usual.

For example, as you see in figure 2, when MCCH info for service 8 belonging to the violet is modified at MP#1, information on service 8 is transmitted at MSI of MP#1 that is for the blue group. Thus, when a service changes at a particular MP, service information for the service can be transmitted at MSI of the MP in which the service changes. That is the current operation of MSI. 
	Message Type
	MP#1
	MP#2
	MP#3
	MP#4
	MP#5
	MP#6

	MSI
	Service 2

Service 8


	Service 2

Service 3

Service 5
	Service 11

Service 14


	Service 10

Service 12


	-
	Service 8

Service 12



	USI
	Service 1

Service 3

Service 4

Service 5


	Service 6

Service 7

Service 8

Service 9

Service 10
	Service 12

Service 13


	Service 1

Service 2

Service 3

Service 4

Service 5
	Service 6

Service 7

Service 8

Service 9

Service 10
	Service 11

Service 13

Service 14




Figure 2. Example of divided service information into USI messages when MCCH info is modified.

As we said before, when the number of available services increases in a cell, normally we will have higher MCCH rate or longer MP length. If we use this scheme, in case many services come, at least we could lower required MCCH rate and keep MP length, although we cannot prevent extension of MCCH acquisition time.
The table below shows the proposed change on USI message. Each USI message will contain service information for a particular service group. UE dose not need to know which service group a service belongs to. The only thing that the UE has to do is that when the UE enters a cell, the UE find the number of consecutive MPs necessary for acquiring all USI and to read MCCH for the consecutive MPs. The number of of consecutive MPs is signaled on each USI message as shown in the table below. Once UE acquires all service info by receiving MCCH for the consecutive MPs, the UE will receive only MSI and update service info by the received MSI as usual.
10.2.16m
MBMS Unmodified services Information
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message type
	MP
	
	Message Type
	

	Length of Services Information Transmission
	MP
	
	Integer

(1…8)
	Indicates number of consecutive modification periods to acquire all of MCCH information in a cell.

	Unmodified services list
	OP
	1 to <maxMBMSservUnmodif>
	
	

	>MBMS Transmission identity
	MP
	
	MBMS Transmission identity

10.3.9a.12
	

	>MBMS required UE action
	MP
	
	Enumerated (None, Acquire PTM RB info, Establish PMM connection)
	Indication of the UE action required to receive the service: 

	>MBMS preferred frequency
	OP
	
	Integer (1.. <maxMBMS-Freq>)
	Information about the frequency that UEs shall consider as the preferred frequency layer for cell re-selection during a session for an MBMS service the UE has joined, as specified in [25.304] .

Index pointing to an entry in the list included in MBMS GENERAL INFORMATION


4. Conclusion
As it is mentioned, a large number of MBMS services (e.g. low-rate services) will cause significant burden on the MBMS Services Information message as it is said before. Since many MBMS UEs need to receive the MSI message at each modification period, significant size of the MSI message is not so good in the UE side. 
For this reason, as described above we propose 3 methods as follows:
· To introduce the MBMS Transmission Group Identity to reduce size of MSI message as described in 2.1
· To allow providing a simple indication for all UEs in the MSI as described in 2.2.
· To allow dividing unmodified services info into multiple modification periods as described in 2.3.
It is suggested that three proposals above be captured in 25.331. If they are agreed, LG will bring a relevant CR in the next meeting.
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