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1. Introduction

In RAN2 #71bis, an LS on Counting for Activation of an MBMS Bearer Service was sent to SA4 and RAN3 [1]. It was mentioned in this LS that the particular use case scenario being addressed is when an unknown number of UEs are receiving an MBMS User Service over unicast. This implies MBMS User Service over unicast will be supported in Rel-10. However, it is not clear how a UE is notified to request an MBMS service over unicast upon session start. 
This paper discusses this issue and proposes a way forward if the issue is confirmed.
2. Discussion 
In UMTS, a UE will be notified of session start of MBMS services over both multicast (i.e. p-t-m) and unicast (i.e. p-t-p) by an MCCH message (i.e. MBMS MODIFIED SERVICES INFORMATION) as quoted below [2]:
8.6.9.6
MBMS Required UE action
If the IE "MBMS required UE action" is included and concerns an MBMS activated service 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' or set to 'Acquire counting info– PTM RBs unmodified':

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'; or

1>
if the IE "MBMS required UE action" is set to 'Acquire counting info– PTM RBs unmodified' and the UE is not receiving a p-t-m RB for the concerned service:

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 'Request PTP RB':

2>
if the UE is in idle mode:

3>
indicate to upper layers that establishment of a PS signalling connection is required to receive the concerned MBMS [5], unless the UE has already requested p-t-p RB establishment in the current modification period, and use the establishment cause set to 'MBMS ptp RB request' in the RRC connection establishment procedure.

2>
if the UE is in URA_PCH, Cell_PCH or CELL_FACH states:

3>
indicate to upper layers to initiate a service request procedure [5] to receive the concerned MBMS service;
3>
perform the cell update procedure with cause "MBMS ptp RB request", as specified in subclause 8.3.1.2, unless the UE has already requested p-t-p RB establishment in the current modification period.

2>
if the UE is in CELL_DCH:

3>
indicate to upper layers to initiate a service request procedure [5] to receive the concerned MBMS service.
1>
if the IE "MBMS required UE action" is set to 'Release PTM RB':

2>
stop receiving the concerned MBMS service;

…
[End of quotation]

As indicated above, a UE in UMTS will indicate to upper layers to initiate a service request procedure to receive the concerned MBMS service upon session start notification for MBMS service over unicast (i.e. the IE "MBMS required UE action" is set to 'Request PTP RB'). However, it is not clear how a UE in LTE will be notified to request an MBMS service over unicast upon session start. We would like to first clarify whether session start notification for MBMS service over unicast is needed in RRC.
Proposal 1: RAN2 is kindly requested to discuss whether session start notification for MBMS service over unicast is needed in RRC.
If the session start notification for MBMS service over unicast is needed in RRC, we think it is quite straightforward to include a list of MBMS services over unicast in the MBSFNAreaConfiguration message for this purpose.

Proposal 2: To include a list of MBMS services over unicast in the MBSFNAreaConfiguration message for session start notification.

Please note that in the Rel-9 RRC specification [4] the session start notification for MBMS service over MBSFN is put in the PMCH-InfoList. However, we think it is improper to also include the session start notification for MBMS service over unicast in this IE because the unicast case is not associated with a pmch-Config. 
3. Conclusion
We discuss the issue of session start notification for MBMS service over unicast in this paper and propose a way of the notification if it is considered as needed. The following proposals are raised:
Proposal 1: RAN2 is kindly requested to discuss whether session start notification for MBMS service over unicast is needed in RRC.

Proposal 2: To include a list of MBMS services over unicast in the MBSFNAreaConfiguration message for session start notification.

The draft text proposal is attached below for reference.
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5.8
MBMS

5.8.1
Introduction

5.8.1.1
General

In general the control information relevant only for UEs supporting MBMS is separated as much as possible from unicast control information. Most of the MBMS control information is provided on a logical channel specific for MBMS common control information: the MCCH. E-UTRA employs one MCCH logical channel per MBSFN area. In case the network configures multiple MBSFN areas, the UE acquires the MBMS control information from the MCCHs that are configured to identify if services it is interested to receive are ongoing. The action applicable when the UE is unable to simultaneously receive MBMS and unicast services is up to UE implementation. In this release of the specification, an MBMS capable UE is only required to support reception of a single MBMS service at a time, and reception of more than one MBMS service (also possibly on more than one MBSFN area) in parallel is left for UE implementation. The MCCH carries a single message, the MBSFNAreaConfiguration message, which indicates the MBMS sessions that are ongoing as well as the (corresponding) radio resource configuration for services over MBSFN.

A limited amount of MBMS control information is provided on the BCCH. This primarily concerns the information needed to acquire the MCCH(s). This information is carried by means of a single MBMS specific SystemInformationBlock: SystemInformationBlockType13. An MBSFN area is identified solely by the mbsfn-AreaId in SystemInformationBlockType13. At mobility, the UE considers that the MBSFN area is continuous when the source cell and the target cell broadcast the same value in the mbsfn-AreaId.
5.8.1.2
Scheduling

The MCCH information is transmitted periodically, using a configurable repetition period. Scheduling information is not provided for MCCH i.e. both the time domain scheduling as well as the lower layer configuration are semi-statically configured, as defined within SystemInformationBlockType13.

For MBMS user data, which is carried by the MTCH logical channel, E-UTRAN periodically provides MCH scheduling information (MSI) at lower layers (MAC). This MCH information only concerns the time domain scheduling i.e. the frequency domain scheduling and the lower layer configuration are semi-statically configured. The periodicity of the MSI is configurable and defined by the MCH scheduling period.

5.8.1.3
MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by means of SystemInformationBlockType13.

When the network changes (some of) the MCCH information, it notifies the UEs about the change during a first modification period. In the next modification period, the network transmits the updated MCCH information. These general principles are illustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information. Upon receiving a change notification, a UE interested to receive MBMS services acquires the new MCCH information immediately from the start of the next modification period. The UE applies the previously acquired MCCH information until the UE acquires the new MCCH information.
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Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBMS specific RNTI, the M-RNTI (see TS 36.321 [6]), on PDCCH is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about an MCCH information change. When receiving an MCCH information change notification, the UE knows that the MCCH information will change at the next modification period boundary. The notification on PDCCH indicates which of the MCCHs will change, which is done by means of an 8-bit bitmap. Within this bitmap, the bit at the position indicated by the field notificationIndicator is used to indicate changes for that MBSFN area: if the bit is set to "1", the corresponding MCCH will change. No further details are provided e.g. regarding which MCCH information will change. The MCCH information change notification is used to inform the UE about a change of MCCH information upon session start or about the presence of Counting Request message.
The MCCH information change notifications on PDCCH are transmitted periodically and are carried on MBSFN subframes only. These MCCH information change notification occasions are common for all MCCHs that are configured, and configurable by parameters included in SystemInformationBlockType13: a repetition coefficient, a radio frame offset and a subframe index. These common notification occasions are based on the MCCH with the shortest modification period.

NOTE 1:
E-UTRAN may modify the MBMS configuration information provided on MCCH at the same time as updating the MBMS configuration information carried on BCCH i.e. at a coinciding BCCH and MCCH modification period. Upon detecting that a new MCCH is configured on BCCH, a UE interested to receive one or more MBMS services should acquire the MCCH, unless it knows that the services it is interested in are not provided by the corresponding MBSFN area.

A UE that is receiving an MBMS service over MBSFN shall acquire the MCCH information from the start of each modification period. A UE that is not receiving an MBMS service over MBSFN, as well as UEs that are receiving an MBMS service over MBSFN but potentially interested to receive other services not started yet in another MBSFN area, shall verify that the stored MCCH information remains valid by attempting to find the MCCH information change notification at least notificationRepetitionCoeff times during the modification period of the applicable MCCH(s), if no MCCH information change notification is received.

NOTE 2:
In case the UE is aware which MCCH(s) E-UTRAN uses for the service(s) it is interested to receive, the UE may only need to monitor change notifications for a subset of the MCCHs that are configured, referred to as the 'applicable MCCH(s)' in the above.
5.8.2
MCCH information acquisition

5.8.2.1
General
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Figure 5.8.2.1-1: MCCH information acquisition

The UE applies the MCCH information acquisition procedure to acquire the MBMS control information that is broadcasted by the E-UTRAN. The procedure applies to MBMS capable UEs that are in RRC_IDLE or in RRC_CONNECTED.

5.8.2.2
Initiation

A UE interested to receive MBMS services shall apply the MCCH information acquisition procedure upon entering the corresponding MBSFN area (e.g. upon power on, following UE mobility) and upon receiving a notification that the MCCH information has changed. A UE that is receiving an MBMS service over MBSFN shall apply the MCCH information acquisition procedure to acquire the MCCH, that corresponds with the service that is being received, at the start of each modification period.

Unless explicitly stated otherwise in the procedural specification, the MCCH information acquisition procedure overwrites any stored MCCH information, i.e. delta configuration is not applicable for MCCH information and the UE discontinues using a field if it is absent in MCCH information unless explicitly specified otherwise.

5.8.2.3
MCCH information acquisition by the UE

An MBMS capable UE shall:

1>
if the procedure is triggered by a MCCH information change notification:
2>
start acquiring the MBSFNAreaConfiguration message and the CountingRequest message if present, from the beginning of the modification period following the one in which the change notification was received;

NOTE 1:
The UE continues using the previously received MCCH information until the new MCCH information has been acquired.

1>
if the UE enters an MBSFN area:

2>
acquire the MBSFNAreaConfiguration message and the CountingRequest message if present, at the next repetition period;

1>
if the UE is receiving an MBMS service over MBSFN:

2>
start acquiring the MBSFNAreaConfiguration message and the CountingRequest message if present, that corresponds with the service that is being received, from the beginning of each modification period;

5.8.2.4
Actions upon reception of the MBSFNAreaConfiguration message

No UE requirements related to the contents of this MBSFNAreaConfiguration apply other than those specified elsewhere e.g. within procedures using the concerned system information, the corresponding field descriptions.

5.8.2.5
Actions upon reception of the CountingRequest message

Upon receiving CountingRequest message, the UE shall perform the Counting procedure as specified in section 5.8.4.
–
MBSFNAreaConfiguration
The MBSFNAreaConfiguration message contains the MBMS control information applicable for an MBSFN area. E-UTRAN configures an MCCH for each MBSFN area i.e. the MCCH identifies the MBSFN area.

Signalling radio bearer: N/A

RLC-SAP: UM

Logical channel: MCCH

Direction: E‑UTRAN to UE

MBSFNAreaConfiguration message
-- ASN1START

MBSFNAreaConfiguration-r9 ::=

SEQUENCE {


commonSF-Alloc-r9




CommonSF-AllocPatternList-r9,


commonSF-AllocPeriod-r9



ENUMERATED {













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


pmch-InfoList-r9




PMCH-InfoList-r9,


nonCriticalExtension



MBSFNAreaConfiguration-v930-IEs


OPTIONAL

}

MBSFNAreaConfiguration-v930-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



MBSFNAreaConfiguration-v10xy-IEs






OPTIONAL

}

MBSFNAreaConfiguration-v10xy-IEs ::= SEQUENCE {


serviceOverUnicastList-r10


ServiceOverUnicastList-r10,


lateNonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

CommonSF-AllocPatternList-r9 ::=
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

ServiceOverUnicastList-r10 ::=
SEQUENCE (SIZE (1..maxServicesOverUnicast)) OF TMGI-r9
-- ASN1STOP

	MBSFNAreaConfiguration field descriptions

	commonSF-Alloc

Indicates the subframes allocated to the MBSFN area

	commonSF-AllocPeriod

Indicates the period during which resources corresponding with field commonSF-Alloc are divided between the (P)MCH that are configured for this MBSFN area. The subframe allocation patterns, as defined by commonSF-Alloc, repeat continously during this period. Value rf4 corresponds to 4 radio frames, rf8 corresponds to 8 radio frames and so on.

	serviceOverUnicastList
List of MBMS services which are now available over unicast. If a UE is interested in receiving an MBMS service in the list, the UE indicates to upper layers to initiate a service request procedure to receive the concerned MBMS service.


6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxBands




INTEGER ::= 64
-- Maximum number of bands listed in EUTRA UE caps

maxCDMA-BandClass


INTEGER ::= 32
-- Maximum value of the CDMA band classes

maxCellBlack



INTEGER ::= 16
-- Maximum number of blacklisted cells












--
listed in SIB type 4 and 5

maxCellInfoGERAN-r9 

INTEGER ::=
32
-- Maximum number of GERAN cells for which system in-












-- formation can be provided as redirection assistance

maxCellInfoUTRA-r9


INTEGER ::=
16
-- Maximum number of UTRA cells for which system












-- information can be provided as redirection












-- assistance

maxCellInter



INTEGER ::= 16
-- Maximum number of neighbouring inter-frequency












-- cells listed in SIB type 5

maxCellIntra



INTEGER ::= 16
-- Maximum number of neighbouring intra-frequency












-- cells listed in SIB type 4

maxCellMeas




INTEGER ::= 32
-- Maximum number of entries in each of the neighbour












-- cell lists in a measurement object

maxCellReport



INTEGER ::= 8
-- Maximum number of reported cells

maxCountingServices 

INTEGER ::= 16
-- Maximum number of parallel counting MBMS services
maxServicesOverUnicast 

INTEGER ::= FFS
-- Maximum number of MBMS services over unicast 
maxDRB





INTEGER ::= 11
-- Maximum number of Data Radio Bearers

maxEARFCN




INTEGER ::= 65535
-- Maximum value of EUTRA carrier fequency

maxFreq





INTEGER ::= 8
-- Maximum number of EUTRA carrier frequencies

maxGERAN-SI




INTEGER ::= 10
-- Maximum number of GERAN SI blocks that can be












-- provided as part of NACC information

maxGNFG





INTEGER ::= 16
-- Maximum number of GERAN neighbour freq groups

maxMBSFN-Allocations

INTEGER ::= 8
-- Maximum number of MBSFN frame allocations with












-- different offset

maxMBSFN-Area



INTEGER ::= 8

maxMeasId




INTEGER ::= 32

maxObjectId




INTEGER ::= 32

maxPageRec




INTEGER ::= 16
-- 

maxPhysCellIdRange-r9 

INTEGER ::= 4
-- Maximum number of physical cell identity ranges

maxPNOffset




INTEGER ::=
511
-- Maximum number of CDMA2000 PNOffsets

maxPMCH-PerMBSFN


INTEGER ::= 15

maxRAT-Capabilities


INTEGER ::= 8
-- Maximum number of interworking RATs (incl EUTRA)

maxReportConfigId


INTEGER ::= 32

maxSessionPerPMCH


INTEGER ::= 29

maxSessionPerPMCH-1


INTEGER ::= 28

maxSIB





INTEGER ::= 32
-- Maximum number of SIBs

maxSIB-1




INTEGER ::= 31

maxSI-Message



INTEGER ::= 32
-- Maximum number of SI messages

maxUTRA-FDD-Carrier


INTEGER ::= 16
-- Maximum number of UTRA FDD carrier frequencies

maxUTRA-TDD-Carrier


INTEGER ::= 16
-- Maximum number of UTRA TDD carrier frequencies

-- ASN1STOP

NOTE: The value of maxDRB align with SA2.
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