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1
Introduction
This paper provides further inputs to the discussions on group call eMBMS congestion management which have been ongoing in RAN3, SA2 and RAN2. 
As has been discussed before, in the congestion scenario the MCE may decide to suspend some eMBMS sessions in order to alleviate the overload condition, having received an indication of such overload from the eNB. A related use case may happen when the network determines that the number of users that are interested in an MBMS session within an MBSFN area is below the preconfigured threshold; in such situations, the MCE may decide to suspend/stop the MBMS session in that MBSFN area. In both cases, it would be desirable to notify the UEs in advance so that the UEs can establish a unicast channel before the eMBMS session is stopped in order to avoid service interruption.  

This discussion paper proposes three options to early indicate the eMBMS session suspension/stop. The three options impact different RAN2 specifications, and are presented in RAN3 to show specific possibilities to enable solution 2bis described in [1].
2 
Proposals

2.1 MCCH based option

When the network decides to suspend a MBMS session, the suspension is notified to UE on MCCH in two steps as show in Figure 1. In the first MCCH modification period, the network pre-notifies on MCCH that the MBMS session is about to suspend in the coming MCCH modification period. Then the network will remove the corresponding TMGI in the second MCCH modification period. After the pre-notification for suspending is received, the UE will continue monitoring the corresponding MTCH while establishing a unicast channel for the service on the eMBMS session to be suspended. When the UE receives the MBSFNAreaConfiguration message on MCCH in the second MCCH modification period indicating the TMGI is not present, the UE will stop monitoring the MTCH and continue the service on the unicast channel.
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 Figure : An Illustration of the MCCH Based Approach
The corresponding ASN.1 change is showed below.

PMCH-InfoList information element
-- ASN1START

PMCH-InfoList-r9 ::=



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

PMCH-InfoListExt-r12 ::=


SEQUENCE (SIZE (0..maxPMCH-PerMBSFN)) OF PMCH-InfoExt-r12

PMCH-Info-r9 ::=




SEQUENCE {


pmch-Config-r9





PMCH-Config-r9,


mbms-SessionInfoList-r9


MBMS-SessionInfoList-r9,


...

}

PMCH-InfoExt-r12 ::=



SEQUENCE {


pmch-Config-r12





PMCH-Config-r12,


mbms-SessionInfoList-r12


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),

[[SuspendIndicator




ENUMERATED { true }



OPTIONAL,]]

...

}

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},


...

}

PMCH-Config-r12 ::=




SEQUENCE {


sf-AllocEnd-r12





INTEGER (0..1535),


dataMCS-r12






INTEGER (0..28),


mch-SchedulingPeriod-r12

ENUMERATED {











rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},


...

}

TMGI-r9 ::=





SEQUENCE {


plmn-Id-r9






CHOICE {



plmn-Index-r9





INTEGER (1..maxPLMN-r11),



explicitValue-r9




PLMN-Identity


},


serviceId-r9





OCTET STRING (SIZE (3))

}

-- ASN1STOP

	PMCH-InfoList field descriptions

	dataMCS

Indicates the value for parameter 
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in TS 36.213 [23, Table 7.1.7.1-1], which defines the Modulation and Coding Scheme (MCS) applicable for the subframes of this (P)MCH as indicated by the field commonSF-Alloc. The MCS does however neither apply to the subframes that may carry MCCH i.e. the subframes indicated by the field sf-AllocInfo within SystemInformationBlockType13 nor for the first subframe allocated to this (P)MCH within each MCH scheduling period (which may contain the MCH scheduling information provided by MAC). 

	mch-SchedulingPeriod

Indicates the MCH scheduling period i.e. the periodicity used for providing MCH scheduling information at lower layers (MAC) applicable for an MCH. Value rf8 corresponds to 8 radio frames, rf16 corresponds to 16 radio frames and so on. The mch-SchedulingPeriod starts in the radio frames for which: SFN mod mch-SchedulingPeriod = 0. E-UTRAN configures mch-SchedulingPeriod of the (P)MCH listed first in PMCH-InfoList to be smaller than or equal to mcch-RepetitionPeriod.

	plmn-Index

Index of the entry in field plmn-IdentityList within SystemInformationBlockType1.

	sessionId

Indicates the optional MBMS Session Identity, which together with TMGI identifies a transmission or a possible retransmission of a specific MBMS session: see TS 29.061 [51, Sections 20.5, 17.7.11, 17.7.15]. The field is included whenever upper layers have assigned a session identity i.e. one is available for the MBMS session in E-UTRAN.

	SuspendIndicator

If present, indicates the corresponding session is about to be suspended/stopped in the coming MCCH Modfication Period.

	serviceId

Uniquely identifies the identity of an MBMS service within a PLMN. The field contains octet 3- 5 of the IE Temporary Mobile Group Identity (TMGI) as defined in TS 24.008 [49]. The first octet contains the third octet of the TMGI, the second octet contains the fourth octet of the TMGI and so on.

	sf-AllocEnd

Indicates the last subframe allocated to this (P)MCH within a period identified by field commonSF-AllocPeriod. The subframes allocated to (P)MCH corresponding with the nth entry in pmch-InfoList are the subsequent subframes starting from either the next subframe after the subframe identified by sf-AllocEnd of the (n-1)th listed (P)MCH or, for n=1, the first subframe defined by field commonSF-Alloc, through the subframe identified by sf-AllocEnd of the nth listed (P)MCH. Value 0 corresponds with the first subframe defined by field commonSF-Alloc. 


2.2 MSI based option

When the network decides to suspend an MBMS session, the network uses MSI to indicate to the UE that the corresponding LCID of the MTCH is about to stop in a few MSPs in addition to the current MTCH schedule by repeating the same LCID twice. At the end of the MSI, the repeated LCID and associated 3bits Suspend Indicators can be added to indicate the corresponding MBMS session is about to be suspended, as illustrated in Figure 2.  The value of 3bits Suspend Indicators can be set to the number of MSPs that the corresponding MTCH is about to suspend. For example, 001 means that the MTCH is about to suspend in one MSP.  For parsing MSI correctly, MSI has to include all the corresponding LCIDs for all TMGIs that are shown in the MCCH before including any suspended LCID(s). Value 2047 indicates that the corresponding MTCH is not scheduled in this MSP per current spec.  Note that the MSP could be as short as 40ms and it is necessary to give a number of MSPs for the UE to setup unicast channel properly before the MBMS session is suspended/stopped.
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Figure 2: MAC MSI Based Approach
2.3 PDCCH based option
MCCH change notification is sent to M-RNTI using DCI format 1C. Currently, only 8 bits of DCI format 1C are used to indicate which MCCH will be changed in next MCCH modification period. The remaining bits (4, 5 or 7 bits depending on the bandwidth) can be used to early indicate which session/MTCH would be suspended/stopped in the next MCCH Modification period. 

Figure 3 shows one possible way to notify the session to be suspended/stopped in the MCCH change notification using the reserved bits.
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Figure 3: DCI format 1C for MCCH change notification

The mapping between the session index and MBMS session/MTCH can be informed to UE by application layer signalling or configuration. 

Currently, sending MCCH change notification for session stop (MTCH suspension/stop) is not required, though E-UTRAN may send it (depending on implementation). To early notify UE, the E-UTRAN needs to send the MCCH change notification for the session/MTCH suspension/stop. In addition, currently the UE is not required to monitor MCCH notification if the UE is receiving MBMS sessions. This method requires the UE to monitor MCCH notification and may change the UE behaviour. 

If only one MBMS session is about to be suspended, this option has similar latency as Option 1 but it does not require ASN.1 change.  

Alternative, a new RNTI can be defined for eNB to notify the eMBMS session suspension/stop with DCI format 1C. This enables eNB to have 8 more available bits, which can be used to  

-
specify more session indexes

-
directly specify session/MTCH ID (3 bits MBSFN Area ID + 4 bits PMCH ID + 5 bits MTCH ID) together with the other available bits of the DCI.

3
Recommendation

In existing eMBMS, the session start/stop is notified to UE by MCCH. The simplest and most straightforward way to early notify the session stop is through the use of MCCH. We do not think that delay is an issue since the UE will anyhow need some time to establish unicast channel before MBMS session is suspended 

Proposal: Use MCCH option to early notify the eMBMS session stop.
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