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1 Introduction

LS R2-144097, RAN3 has provided the solutions under discussion in RAN3 for eMBMS congestion management for group call. In particular solution 2b where an indication is provided to the UE over the air interface informing the suspension of the MBMS bearers. The bearer suspension indication may trigger establishment of the unicast bearer for the service at the UE. RAN2 was requested to investigate the feasibility of introducing such solution in Rel12. In this contribution, we present our views on detail solution to introduce an indication of MBMS bearer suspension taken into account the backward compatibility and the specification impacts.

2 Discussion

Solution 2b relies on the principle that RAN informed the UEs of suspension of a service delivery over MBMS due to RAN decision. Upon the reception of the service suspension indication the UE may request for the service over unicast. The solution 2b provides a mechanism for informing the UE of the service suspension faster compared to solution 2, hence the service interruption due to MBMS to unicast switching can be minimized.
The proposal discussed during last RAN2 meeting relies on the MBMS bearer information to be transmitted on MSI. The MSI MAC CE format used in legacy system is shown in Figure 1.
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Figure 1: MCH Scheduling Information MAC control element
MSI MAC control element is included in the first subframe allocated to the MCH within the MCH scheduling period to indicate the position of each MTCH and unused subframes on the MCH. The UE shall assume that the first scheduled MTCH starts immediately after the MCCH or the MCH Scheduling Information MAC control element if the MCCH is not present, and the other scheduled MTCH(s) start immediately after the previous MTCH, at the earliest in the subframe where the previous MTCH stops. 

For example, if the UE is interested in receiving service mapped onto LCID 2, the LCID 2 is scheduled at subframe indicated by the “stop MTCH1” and ends in subframe indicated by the “stop MTCH2”. In order to find out the scheduling information for LCID2, the UE should read at least the entries corresponding to the LCID 1 and LCID 2 in the MSI MAC CE.

The last entry in MSI MAC CE also provides information on the unused subframe which could be used for unicast delivery. 

It was proposed in the last RAN2 meeting to use spare “stop MTCH” values to indicate that the bearer is suspended. As indicated above, “stop MTCH” of LCID1 provides the subframe which the LCID 1 is stopped as well as the subframe which the LCID2 starts. Therefore, simply replacing the “Stop MTCH” value corresponding to suspended LCID with reserved value does cause ambiguity to the legacy UEs who are receiving service on LCID 2 as it would not be aware of the subframe which the LCID2 starts.
Observation 1: In order to avoid any ambiguity for the reception of services by the legacy UEs, the reserved “Stop MTCH” values cannot be used as replacement of the current “stop MTCH” values in MSI MAC CE.

The new information of the suspension of the service due to RAN decision, if required, should be introduced such a way that to avoid ambiguity on the scheduling information for the MBMS services supported for the legacy UEs in the current system. The best possible way to introduce the additional information is as a way of “extended MSI MAC CE”, where the legacy MSI MAC CE is extended to include the additional service suspension information. 
An example of “extended MSI MAC CE” is shown in Figure 2.
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Figure 2: an example of extended MCH Scheduling Information MAC control element
The inclusion of LCID and “stop MTCH” for the scheduled MTCHs follow the legacy format. The LCIDs are included in the order of appearance in MCCH. After all LCIDs and stop MTCH values are included in the MSI MAC CE, suspension MTCH informations are included for the services which are or which are to be suspended, indicated as “S” in Figure 2. “R” denotes the reserve bits.
The extended MSI MAC CE format allows for the network to inform the UE of an ongoing service suspension (the service is not scheduled in the MSI), or an intended suspension of the service (eg: the next few MSPs) while the service is currently scheduled. 
The use of the extended MSI MAC CE is configured by RRC. 

Proposal 1: RAN2 to discuss the introduction of new MSI MAC CE providing service suspension indication as discussed in Figure 2.

The TPs to 36.331 and 36.321 in introducing the extended MSI MAC CE are provided in Annex.
3 Conclusion 

This contribution discusses introduction of service suspension information in MSI MAC CE according to solution 2b. The suspension information provided in MSI MAC CE speeds up the UE requesting unicast bearer for the suspended MBMS service hence minimising the service interruption due the MBMS to unicast switching. The following observation and proposal were made.
Observation 1: In order to avoid any ambiguity for the reception of services by the legacy UEs, the reserved “Stop MTCH” values cannot be used as replacement of the current “stop MTCH” values in MSI MAC CE.

Proposal 1: RAN2 to discuss the introduction of new MSI MAC CE providing service suspension indication as discussed in Figure 2.

4 Annex 

-----TP on introduction of new MSI MAC CE in 36.321---------------
5.12
MCH reception

MCH transmission may occur in subframes configured by upper layer for MCCH or MTCH transmission. For each such subframe, upper layer indicates if signallingMCS or dataMCS applies. The transmission of an MCH occurs in a set of subframes defined by PMCH-Config. An MCH Scheduling Information MAC control element is included in the first subframe allocated to the MCH within the MCH scheduling period to indicate the position of each MTCH and unused subframes on the MCH. The UE shall assume that the first scheduled MTCH starts immediately after the MCCH or the MCH Scheduling Information MAC control element if the MCCH is not present, and the other scheduled MTCH(s) start immediately after the previous MTCH, at the earliest in the subframe where the previous MTCH stops. When the UE needs to receive MCH, the UE shall:

-
attempt to decode the TB on the MCH;

-
if a TB on the MCH has been successfully decoded:

-
demultiplex the MAC PDU and deliver the MAC SDU(s) to upper layers.

if extendedMSI is configured, whether MTCH transmission is suspended or is to be suspended is indicated in the Extended MCH Scheduling Information MAC control element.
6.1.3.7a
Extended MCH Scheduling Information MAC Control Element

The MCH Scheduling Information MAC Control Element illustrated in Figure 6.1.3.7-1a is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-4. This control element has a variable size. For each MTCH the fields below are included:

-
LCID: this field indicates the Logical Channel ID of the MTCH. The length of the field is 5 bits;

-
Stop MTCH: this field indicates the ordinal number of the subframe within the MCH scheduling period, counting only the subframes allocated to the MCH, where the corresponding MTCH stops. Value 0 corresponds to the first subframe. The length of the field is 11 bits. The special Stop MTCH value 2047 indicates that the corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved.

-
S: this field if set to “1” indicates that the service is suspended or is to be suspended. 

-    R: Reserved bit, set to “0”.
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Figure 6.1.3.7-1a: Extended MCH Scheduling Information MAC control element
-------next change-----------

Table 6.2.1-4 Values of LCID for MCH

	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Extended MCH Scheduling Information

	11110
	MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.


-----TP on introduction of extended MSI MAC CE in 36.331---------------

6.3.7
MBMS information elements

–
PMCH-InfoList

The IE PMCH-InfoList specifies configuration of all PMCHs of an MBSFN area. The information provided for an individual PMCH includes the configuration parameters of the sessions that are carried by the concerned PMCH.

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),


...

}

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..maxPLMN-r11),



explicitValue-r9




PLMN-Identity


},


serviceId-r9





OCTET STRING (SIZE (3))

}

PMCH-InfoListExt-r12 ::=


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

PMCH-InfoExt-r12 ::=



SEQUENCE {


pmch-Config-r12





PMCH-Config-r12,


mbms-SessionInfoList-r12


MBMS-SessionInfoList-r9,


...
}
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},


extendedMSI-r12




ENUMERATED {setup}

OPTIONAL
-- Need OR,

    ...

}

-- ASN1STOP

	PMCH-InfoList field descriptions

	dataMCS

Indicates the value for parameter 
[image: image4.wmf]MCS

I

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). 

	extendedMSI

Indicates if MCH Scheduling Information is signalled using the Extended MCH Scheduling Information MAC control element defined in TS 36.321 [6] (value setup). Otherwise the MCH Scheduling Information is signalled using the MCH Scheduling Information MAC control element defined in TS 36.321 [6]. 

	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.

	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. 
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