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1. Introduction
According to the Rel-10 MBMS WI [1] it requires to specify a simple mechanism to enable the network to know the reception status of UEs receiving a given MBMS service in the RRC connected mode. It would benefit for operator to determine if there are sufficient UEs interested in receiving a service and decides if it is appropriate to deliver the service via MBSFN. This will allow the operator to choose between enabling or disabling MBSFN transmission for each service.
In this document we discuss on UE how to report its MBMS service session reception status to the network.
2. Discussion
As the WI described [1] only the RRC_CONNECTED UE receiving a given MBMS service is required to report its reception status. The purpose of this WI objective is enable operator to get the UE number information for determining if it is feasible to provide this MBMS service in some areas. As we know that RRC_IDLE UE also can receive MBMS service. So it had better let all receiving this service UEs reporting its reception status including the RRC_IDLE UE. But the WI objective does not require the RRC_IDLE UE to report its reception status considering the complexity. So the estimation number of UEs receiving the service for the decision to turn off the service using MBSFN that the operator gets is rough.
In order to improve operator’s estimation accuracy it is necessary to let all the RRC connected UEs which are receiving this MBMS service to report their MBMS reception status. This feedback report procedure would not direct the network response immediately such as on/off operation for some service transmitting. The operator can use this information for a long time statistic to estimate the user distribution and make the decision of providing some services with MBSFN or not. Turning on MBSFN service may be decided by the network considering the number of unicast link to the same service, not require additional feedback mechanism. It is an offline processing after the reception of the UE feedback. 
Proposal 1: It is necessary to let all the RRC connected UEs, which are receiving this given MBMS service, report their MBMS reception status to improve the operator’s estimation accuracy.
According to this WI objective description it requires the UE to report its reception status for a given service. That means the operator can control UE reporting its reception status according to his requirement. It is not necessary for the UE to report its all receiving service status. So it needs some network control signalling to indicate UE report its reception status for a given service. Otherwise, considering the operator requirement is to control the MBSFN service at MBSFN area level, the application layer (ESG based) signalling may not be sufficient because one MBMS service may cover several MBSFN areas. So we suggest using MCCH based control signalling to indicate which service is needed for reporting. 
As we know that there is only one RRC message for MBMS service providing which is MCCH message “MBSFNAreaConfiguration”. Considering the minimal impact on the current system and signalling overhead, we propose to define a new IE named as “receptionStatusReportIndicator” with BOOLEAN format for each service session to indicate the UE reporting its reception status of this service or not. The operator can easily control the UE reporting via this indicator setting. For example, if the operator does not want any information of user number for one service then this indicator IE would not appear because it is optional IE. If the operator wants to collect the user number for one service then it can set this indicator as value TURE for this service session in MCCH. If the operator wants to stop collecting user number for one service then it can change this indicator value as FALSE or direct remove this indicator for this service in MCCH at next modification period point. And the new coming/power on UE would not report its reception status for this service anymore. After the UE check the indicator of this service appear again and the value setting as TRUE then it requires the UE to report its status for this service again.
This “receptionStatusReportIndicator” IE can be added into the “MBMS-SessionInfo-r9” of the “PMCH-InfoList” IE in the current MCCH message. The detailed definition list bellow:

PMCH-InfoList information element
-- ASN1START

PMCH-InfoList-r9 ::=



SEQUENCE (SIZE (0..maxPMCH-PerMBSFN)) OF PMCH-Info-r9

PMCH-Info-r9 ::=




SEQUENCE {


pmch-Config-r9





PMCH-Config-r9,


mbms-SessionInfoList-r9



MBMS-SessionInfoList-r9,


...

}

MBMS-SessionInfoList-r9 ::=

SEQUENCE (SIZE (0..maxSessionPerPMCH)) OF MBMS-SessionInfo-r9

MBMS-SessionInfo-r9 ::=


SEQUENCE {


tmgi-r9







TMGI-r9,


sessionId-r9





OCTET STRING (SIZE (1)) 

OPTIONAL, 
-- Need OR

logicalChannelIdentity-r9


INTEGER (0..maxSessionPerPMCH-1),

receptionStatusReportIndicator

BOOLEAN






OPTIONAL,
-- Need OR

...

}

PMCH-Config-r9 ::=




SEQUENCE {


sf-AllocEnd-r9





INTEGER (0..1535),


dataMCS-r9






INTEGER (0..28),

mch-SchedulingPeriod-r9



ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},


...

}

TMGI-r9 ::=





SEQUENCE {


plmn-Id-r9






CHOICE {



plmn-Index-r9





INTEGER (1..6),



explicitValue-r9




PLMN-Identity


},


serviceId-r9





OCTET STRING (SIZE (3))

}

-- ASN1STOP
Proposal 2: Operator can control the UE to report its MBMS session reception status for a given service via the MCCH based control signaling.

Proposal 3: Define a new IE named “receptionStatusReportIndicator” with BOOLEAN format in the “MBSFNAreaConfiguration” message for each MBMS service to indicate the requirement of its reception status report.

The UE only needs to report its reception status of given service once it accepts to start receiving this service. The UE needs to check this MCCH message for its interesting service at each modification period or at the closest repetition period for the new coming/power on UE. After check this MCCH message the UE can decide to receive one service or not. The UE reception status for a given service would be changed only after this MCCH message checking. 
Then if the RRC_CONNECTED UE checks the “MBSFNAreaConfiguration” MCCH message and find its interesting service will be provided in this cell which has the indication “receptionStatusReportIndicator”, this UE would report its reception status of this service. Of cause there is possible that the UE would report multiple MBMS services reception status simultaneously. 
The UE only needs to report new coming receiving services. For those finished service session it is not necessary to report its finished reception because the network know this service finished. The UE only need to report of its reception status for one service at its first time to find this service in the MCCH message and its indicator value setting as TRUE. It will ignore the indication in the following modification period before this service finished. If the indicator value setting for this service changes from FALSE to TRUE then the UE need to report its status again. Considering the handover instance if this UE move to anther cell also find this MBMS service in the new cell MCCH message, this UE also does not need to report again its reception status for this service in the new cell because the operator want to collect the statistical UE number for one given service in the MBSFN area. 
Proposal 4: There is possible that the UE would report multiple MBMS services reception status simultaneously.
Proposal 5: UE only need to report its reception status for one given MBMS service one time after it find the new coming interesting service by checking the MCCH message at each modification period or at the closest repetition period for the new coming/power on UE. If the indicator value setting for this service changes from FALSE to TRUE then the UE need to report its status again.
Proposal 6: UE also does not need to report again its reception status for one service in the new cell after handover. 

For the report of its reception status change after this RRC_CONNECTED UE check the MCCH message and decide to start or finish one MBMS session reception, UE should initiate the report procedure to eNB about its MBMS session reception status change. One new RRC procedure MBMS Reception Status Report can be defined as figure 1. 
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Figure 1 MBMS reception status report procedure

UE initiate the procedure by sending the “MBMSReceptionStatusReport” message to report its MBMS services reception status. In this message there would be a list of MBSFN area that has some MBMS sessions required to report reception status and received by this UE. The detailed session ID also is included. The detailed definition of “MBMSReceptionStatusReport” RRC message list bellow:

MBMSReceptionStatusReport message
-- ASN1START

MBMSReceptionStatus ::=

SEQUENCE(SIZE (1.. maxMBSFN-Area)) OF MBSFNAreaStatus

MBSFNAreaStatus ::=



SEQUENCE {


mbsfn-AreaId-r9





INTEGER (0),

mbmsSessionReceptionList


MBMSSessionReceptionList,
}
MBMSSessionReceptionList ::=
SEQUENCE(SIZE(1.. maxPMCH-PerMBSFN*maxSessionPerPMCH)) OF MBMSSessionId

MBMSSessionId ::= SEQUENCE {


serviceId-r9





MBMS-ServiceId-r9,


sessionId-r9





OCTET STRING (SIZE (1)),

}
-- ASN1STOP

	
MBMSReceptionStatusReport field descriptions

	MBSFNAreaStatus
This field includes all the MBSFN area that this UE serving cell belongs to and the ongoing receiving MBMS session information under each MBSFN area to indicate the UE’s current MBMS session reception status based on per session. In this field the MBSFN area Id and the related MBMS session ID information are contained.


Proposal 7: Define a new RRC procedure of MBMS Reception Status Report with a new RRC message “MBMSReceptionStatusReport” in which the detailed MBMS sessions reception status is indicated by per session. 

3. Conclusion

We ask RAN2 to discuss above mentioned issues about the UE MBMS reception status report. Our proposals are list below:
Proposal 1: It is necessary to let all the RRC connected UEs, which are receiving this given MBMS service, report their MBMS reception status to improve the operator’s estimation accuracy.

Proposal 2: Operator can control the UE to report its MBMS session reception status for a given service via the MCCH based control signaling.

Proposal 3: Define a new IE named “receptionStatusReportIndicator” with BOOLEAN format in the “MBSFNAreaConfiguration” message for each MBMS service to indicate the requirement of its reception status report.

Proposal 4: There is possible that the UE would report multiple MBMS services reception status simultaneously.
Proposal 5: UE only need to report its reception status for one given MBMS service one time after it find the new coming interesting service by checking the MCCH message at each modification period or at the closest repetition period for the new coming/power on UE. If the indicator value setting for this service changes from FALSE to TRUE then the UE needs to report its status again.
Proposal 6: UE also does not need to report again its reception status for one service in the new cell after handover. 

Proposal 7: Define a new RRC procedure of MBMS Reception Status Report with a new RRC message “MBMSReceptionStatusReport” in which the detailed MBMS sessions reception status is indicated by per session.
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