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1 Introduction 
In recent proposal of enhanced broadcast, both counting and PTP-PTM switching are included. According to present specification, interruption time of PTP-PTM switching is about 1 second, This interruption time is so  large and unacceptable for users. 
In this contribution, the interruption time for PTP-PTM switching is analysed, and the scheme of interruption optimization is discussed. Analyse result indicates that optimization scheme will decrease 70% interruption time in most scenarios.

.
2 Scenarios of PTP to PTM Switching
During MBMS data transmitting, PTP to PTM switching may be occurred for saving radio resource, there are three cases of transfer mode switching for UEs receiving MBMS service. First is intra-cell, when transfer mode is changed in a cell due to number of interested UE increasing, the switching procedure of releasing PTP RB and establishing PTM RB will be done by every interested UE in this cell. Second is inter-cell, when UE moves from one cell to another cell, if these two cells are in different mode (e.g. source cell is PTP mode, and destination cell is PTM mode), switching procedure will happen to the UE. Third is inter-service, when user switches mobile TV channel and different channel are in different mode, switching procedure will happen to the UE.
2.1 Switching from PTP to PTM
 In above three cases, the procedure of switching from PTP to PTM is shown as following figures.  
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Figure1 PTP to PTM, intra-cell
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Figure2 PTP to PTM, inter-cell
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Figure3 PTP to PTM, inter-service

3 PTM access procedure analyse
During MBMS service access on PTM RB with the initial state of CELL_DCH, first, UE reads BCCH to get MCCH configuration from SIB type 5; then UE configures MCCH and reads MCCH to get MBMS radio bearer type from MBMS UNMODIFIED SERVICES INFORMATION or MBMS MODIFIED SERVICES INFORMATION. If via PTM RB, UE gets MTCH configuration from MBMS CURRENT CELL P-T-M RB INFORMATION and MBMS NEIGHBOURING CELL P-T-M RB INFORMATION. At last, UE configures MTCH and reads MTCH to continue MBMS reception.

Below table presents the time delay analysis.
Table1 MBMS service access (via PTM)
	Procedure
	Delay
	Information Source

	Reading SIB type 5
	640 ms (max)
320ms (average)
	In [1], SIB_REP for SIB5 is 64.

	Configuring MCCH
	50 ms
	

	Reading MCCH
	640 ms (max)

320ms (average)
	In [2], repetition period for MCCH is 640 ms.

	Configuring MTCH
	100 ms
	

	Total
	1430 ms (max)
790 ms (average)
	


NOTE: In interruption analysis it is assumed that the UE has no capability of receiving MCCH/MTCH and DPCH/HS-DSCH simultaneously.

For the same service (as in figure 2, figure 3,), first is to release PTP RB, then is to access PTM RB. After receiving RB RELEASE message from RNC, the time for UE to release PTP RB and to transit to non CELL_DCH state is assumed to be 100ms, the time to access PTM RB is 790ms, so the total time is about 890ms. For mobile TV service, this interruption will affect user’s perception seriously.
When inter-service switching happens (as in figure 4), the whole procedure includes the steps of “MBMS Modification request” and “RB Release” else, it is assumed to be 100ms, so the total is about 990ms.
3.1 Optimization scheme: PTM RB configuration information sent over DCCH
Before PTP RB release, the messages for PTM RB configuration information are sent over DCCH to UE. The messages include little modified “MBMS COMMON P-T-M RB INFORMATION” and “MBMS CURRENT CELL P-T-M RB INFORMATION” that can be seen in CRs section..
PTM RB configuration information is sent to UE before PTP RB release, the total time is reduced significantly. For the same service, only UE releasing PTP RB and setting up PTM RB are needed, it is about 200ms. When inter-service switching happens, it is about 300ms, the detail results can be shown as following table.
Table2 PTP/PTM switching time delay
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From the above table, it can be seen that the effect of optimization is significant; interruption time will be decrease 70% in most scenarios.

4 Conclusion

In this contribution, interruption time for PTP to PTM switching procedure is depicted, the optimization scheme is also discussed. The analyse show: the interruption time is nearly 1s, and this value will be reduced to 0.3s after optimization. It can be seen that the optimization scheme obtain nearly 70% benefit. We kindly ask RAN2 to discuss this problem and the CR of modifying the specification attached as an annex
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8.7.5.1
General

The MBMS p-t-m radio bearer configuration procedure is used by the UE to acquire the (modified) radio bearer configuration for one or more MBMS services the UE has joined. The procedure applies to all UEs supporting MBMS, irrespective of their state (idle and connected mode: URA_PCH, CELL_PCH, CELL_FACH and CELL_DCH).
If the UE is in CELL_DCH state, the network may send radio bearer configuration information to UE via DCCH.
8.7.5.2
Initiation

The UE applies the MBMS p-t-m radio bearer configuration procedure whenever it detects that one of the services it has joined is provided by means of a p-t-m radio bearerer. This may occur as part of the MCCH acquisition or the MBMS Notification procedure.

8.7.5.3
Reception of the MBMS Current Cell PTM RB information

Upon completing the reception of the MBMS COMMON P-T-M RB INFORMATION and the MBMS CURRENT CELL P-T-M RB INFORMATION messages for an MBMS service it has joined, the UE shall:

1>
if the UE is already receiving an MTCH and does not have the capability to receive the new service in addition:

2>
the UE behaviour is undefined.

NOTE:
In this case, the UE may request upper layers to prioritise the services and only receive the service(s) prioritised by upper layers.

1>
act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following;

1>
if the UE previously received the service by means of a p-t-m radio bearer from a cell belonging to another MBMS cell group:

2>
re-establish RLC;

2>
re-initialise PDCP.

1>
start immediately to use the indicated configuration unless specified otherwise;

1>
start or continue receiving the indicated p-t-m radio bearers depending on its UE capabilities.

The UE shall continue acquiring the above messages until it has received a consistent set of MCCH information i.e. the MBMS Modified services Information message, MBMS Unmodified services Information message, MBMS COMMON P-T-M RB INFORMATION and the MBMS CURRENT CELL P-T-M RB INFORMATION message should be acquired in the same modification period.
8.7.5.3a
Reception of the MBMS Current Cell PTM RB information via DCCH

Upon completing the reception of the MBMS COMMON P-T-M RB INFORMATION and the MBMS CURRENT CELL P-T-M RB INFORMATION messages via DCCH for an MBMS service it has joined, the UE shall:
1>
if the UE is receiving the MBMS service via P-T-P RB, or does not have the capability to receive the new service in addition:
2>
the UE shall store P-T-M radio bearer configuration information for the MBMS service.
After the UE is transited to non CELL_DCH state due to transfer mode change or MBMS service change, and the UE has the capability to receive the MBMS service via P-T-M RB, the UE shall:
1>
if the UE has stored configuration information for P-T-M RB:
2> the UE shall use stored configuration information to receive MBMS service firstly, and then get the latest configuration information via MCCH.
10.2.16f
MBMS Common p-t-m rb Information
This message is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration information that may be common between different services, applicable in the current and/ or in neighbouring cells. The message contents does not change within a modification period.


RLC-SAP: AM (DCCH only) or UM


Logical channel: MCCH, DCCH

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

	Message type
	MP
	
	Message Type
	
	REL-6

	Cell identity
	OP
	
	Cell identity 10.3.2.2
	The IE should be included if the message is sent on the DCCH.
	REL-7

	RB information list
	MP
	1 to <maxMBMS-CommonRB>
	
	
	REL-6

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


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: AM (DCCH only) or UM


Logical channel: MCCH, DCCH

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

	Cell identity
	OP
	
	Cell identity 10.3.2.2
	The IE should be included if the message is sent on the DCCH.
	REL-7

	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


10.3.9a.7a
MBMS p-t-m RB information

Includes information about an MBMS p-t-m radio bearers mapped on a TrCH.
	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	RB information
	CV-Curr
	
	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 Transmission identity
	OP
	
	MBMS Transmission identity 10.3.9a.12
	The IE should be included if it is sent on the DCCH.
	REL-7

	MBMS logical channel identity
	MP
	
	Integer (1..15)
	This identifier is used to distinguish different MTCH mapped on to a TrCh (“MBMS-Id” within the MAC header[15])
	REL-6

	L1 combining status
	CV-Neigh
	
	Boolean
	The IE is only applicable in case of partial L1 comining, in which case value TRUE means that L1 combining is used for this radio bearer
	REL-6


-------------NEXT CHANGE-------------------
11.2
PDU definitions

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

--

-- TABULAR: The message type and integrity check info are not

-- visible in this module as they are defined in the class module. 

-- Also, all FDD/TDD specific choices have the FDD option first 

-- and TDD second, just for consistency.

--

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

PDU-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

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

--

-- IE parameter types from other modules

--

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

……
-- ***************************************************

--

-- MBMS COMMON PTM RB INFORMATION

--

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

MBMSCommonPTMRBInformation ::= SEQUENCE {


-- Common PTM RB Information IEs



mbms-CommonRBInformationList
MBMS-CommonRBInformationList-r6,



mbms-TranspChInfoForEachTrCh
MBMS-TranspChInfoForEachTrCh-r6,



mbms-TranspChInfoForEachCCTrCh
MBMS-TranspChInfoForEachCCTrCh-r6
OPTIONAL,



mbms-PhyChInformationList

MBMS-PhyChInformationList-r6,


-- Non critical extensions



nonCriticalExtensions


SEQUENCE {





v7xyNonCriticalExtensions

SEQUENCE {





mbmsCommonPTMRBInformation-v7xyext


MBMS-CommonPTMRBInformation-v7xyext-Ies}
}

OPTIONAL

}
MBMS-CommonPTMRBInformation-v7xyext-IEs ::=


SEQUENCE {



cellIdentity




CellIdentity

OPTIONAL

}
-- ***************************************************

--

-- 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



nonCriticalExtensions


SEQUENCE {





v7xyNonCriticalExtensions

SEQUENCE {





mbmsCurrentCellPTMRBInformation-v7xyext


MBMS-CurrentCellPTMRBInformation-v7xyext-Ies}

}

OPTIONAL

}
MBMS-CurrentCellPTMRBInformation-v7xyext-IEs ::=


SEQUENCE {



cellIdentity




CellIdentity

OPTIONAL
}
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