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1. Introduction
In SA4#93, SA4 has initiated the FS_MBMS_IoT study item about the MBMS service layer profiles and optimizations to provide application services such as massive software updates for IoT devices which are significantly resource-constrainted (battery power, processing and storage). 

2. Reason for Change
The present document provides the solution for service announcement procedures using ASN.1 binary format. The ASN.1 structure and convention defined in the present document are based on 3GPP TS 36.331. They are also validated by the tool from the website http://asn1-playground.oss.com/Default.aspx 
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 26.850.
* * * First Change * * * *

7.X
Solution for service announcement procedures

7.X.1
Point-to-point delivery of service announcement using CoAP
3GPP TS 26.346 clause 5.2.5 specifies the user service announcement over point-to-point push bearers where SMS or HTTP push bearers are used for delivery of metadata envelope and metadata fragments. As indicated in the section 6.1, a CoAP based solution for Interactive Announcement Function instead of HTTP may be more appropriate. The solution in the sections 7.5 and 7.6 indicates that a point-to-point delivery of service announcement using CoAP is possible.
7.X.2
Service announcement profiles for IoT devices
The Service announcement for IoT devices should be kept as small and simple as possible. The profiling for IoT applications is based on the MBMS User Service Discovery / Announcment Profile 1a specified in the Annex L.2 of 3GPP TS 26.346.

3GPP TS 2.346 clause 11.1 specifies the MBMS metadata envelope. To reduce the service announcement size (i.e. reduce battery consumption), the software update for each IoT device type (e.g. smart water-metering, smart electric-metering) should be carried in different sessions. Thus, a metadata envelope contains only one USBD fragment, one Session Description fragment, one Schedule Description fragment, and optionally one Associated Delivery Procedure Description (ADPD) fragment. One USBD contains only one USD. Table 7.X.1-1 shows the list of supported metadata fragment in a metadata envelope.
	Metadata fragment
	Presence (Mandatory/Optional
Or No)
	Maximum number of occurences

	USBD
	M
	1

	Session Description
	M
	1

	Schedule Description
	M
	1

	Associated Delivery Procedure Description
	O
	1

	MPD
	No (NOTE)
	0

	Initialization Segment Description (ISD)
	No (NOTE)
	0

	NOTE: MPD and ISD are not required for IoT devices.


Table 7.X.1-1: List of metadata fragments in a metadata envelope.
NOTE: The Table 7.X.1-1 can be applied for both Low-end and High-end IoT category profiles.

Clause L.2.4 in 3GPP TS 26.346 specifies that the validFrom and validUntil attributes in each item of the metadata envelope are identical for all fragments of a given MBMS User Service. Therefore, a single (validFrom, validUntil) attribute couple for a metadata envelope in binary format is required for IoT devices to reduce the size (i.e. reduce battery consumption). The time is expressed as UTC timestamp.
Clause L.2.5 in 3GPP TS 26.346 specifies the list of supported attributes and elements for a USBD fragment. Table 7.X.1-2 shows the profiling of USBD fragment for IoT devices.

	Attribute or element
	Recommended for both Low-end and High-end IoT category profiles
	MBMS profile 1a in Annex L.2 3GPP TS 26.346

	bundleDescription.sv:schemaVersion
	No (NOTE 1)
	M

	bundleDescription.userServiceDescription 
	M
	M

	bundleDescription.userServiceDescription.serviceId 
	M
	M

	bundleDescription.userServiceDescription.r7:serviceClass
	O 
	M

	bundleDescription.userServiceDescription.deliveryMethod
	M
	M

	bundleDescription.userServiceDescription.deliveryMethod@sessionDescriptionURI
	M
	M

	bundleDescription.userServiceDescription.deliveryMethod@associatedProcedureDescriptionURI
	O
	M

	bundleDescription.userServiceDescription.deliveryMethod@accessPointName
	O
	O

	bundleDescription.userServiceDescription.deliveryMethod.sv:delimiter
	No (NOTE 1)
	M

	bundleDescription.userServiceDescription.requiredCapabilities
	M (NOTE 2)
	M

	bundleDescription.userServiceDescription.requiredCapabilities.feature
	M (NOTE 2)
	M

	bundleDescription.userServiceDescription.r9:schedule 
	M
	M

	bundleDescription.userServiceDescription.sv:delimiter
	No (NOTE 1)
	M

	bundleDescription.userServiceDescription.r9:mediaPresentationDescription
	No (NOTE 3)
	M

	bundleDescription.userServiceDescription.name 
	No (NOTE 4)
	O

	bundleDescription.userServiceDescription.serviceLanguage
	No (NOTE 4)
	O

	bundleDescription.userServiceDescription.r9:availabilityInfo
	O
	O

	bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.serviceArea
	O
	O

	bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.radioFrequency
	O
	O

	NOTE 1: The schemaVersion and delimiter are only applied for XML data format.
NOTE 2: “MBMS User Service Descovery / Announcment Profile 1a” specifies the value “22” to the feature element.

NOTE 3: r9:mediaPresentationDescription, name and serviceLanguage elements are not necessary for IoT devices.

NOTE 4: The name and serviceLanguage elements are not required for IoT devices.


Table 7.X.1-2: List of supported attributes and elements for USBD fragment
NOTE: The list of non-supported attributes and elements specified in the clause L.2.5 of 3GPP TS 26.346 are not supported for IoT devices.
Clause L.2.6 in 3GPP TS 26.346 specifies the list of supported attributes and elements for Schedule Description fragment. Table 7.X.1-3 shows the list of supported attributes and elements of the Schedule Description fragment for IoT devices.
	Attribute or element
	Recommended for both Low-end and High-end IoT category profiles
	MBMS profile 1a in Annex L.2 3GPP TS 26.346

	scheduleDescription.sv:schemaVersion
	No
	M

	scheduleDescription.serviceSchedule.sessionSchedule 
	M
	M

	scheduleDescription.serviceSchedule.sessionSchedule.start
	M
	M

	scheduleDescription.serviceSchedule.sessionSchedule.stop
	M
	M

	scheduleDescription.serviceSchedule.sessionSchedule.index
	M
	M

	scheduleDescription.serviceSchedule.sessionScheduleOverride
	O
	O

	scheduleDescription.serviceSchedule.sessionScheduleOverride@index
	O
	O

	scheduleDescription.serviceSchedule.sessionScheduleOverride@cancelled
	O
	O

	scheduleDescription.serviceSchedule.fileSchedule 
	O
	O

	scheduleDescription.serviceSchedule.fileSchedule.fileURI
	O
	O

	scheduleDescription.serviceSchedule.fileSchedule.fileURI@cancelled
	O
	O

	scheduleDescription.serviceSchedule.deliveryInfo
	O
	O

	scheduleDescription.serviceSchedule.deliveryInfo@start 
	O
	O

	scheduleDescription.serviceSchedule.deliveryInfo@stop 
	O
	O

	NOTE: The schemaVersion is only applied for XML data format.


Table 7.X.1-3: List of supported attributes and elements for Schedule Description fragment.
NOTE: The list of non-supported attributes and elements specified in the clause L.2.6 of 3GPP TS 26.346 are not supported for IoT devices. The time is expressed in UTC timestamp.
Clause L.2.7 in 3GPP TS 26.346 specifies the list of supported attributes and elements for Associated Delivery Procedure Description fragment. Table 7.X.1-4 shows the list of supported attributes and elements of the ADPD fragment for IoT devices.
	Attribute or element
	Recommended for both Low-end and High-end IoT category profiles
	MBMS profile 1a in Annex L.2 3GPP TS 26.346

	associatedProcedureDescription.postFileRepair
	O
	O

	associatedProcedureDescription.postFileRepair@offsetTime
	O
	O

	associatedProcedureDescription.postFileRepair@randomTimePeriod
	O
	O

	associatedProcedureDescription.postFileRepair.serviceURI
	O
	O

	associatedProcedureDescription.postReceptionReport
	O
	O

	associatedProcedureDescription.postReceptionReport@offsetTime
	O
	O

	associatedProcedureDescription.postReceptionReport@randomTimePeriod
	O
	O

	associatedProcedureDescription.postReceptionReport@samplePercentage
	O
	O

	associatedProcedureDescription.postReceptionReport@forceTimeIndependence
	O
	O

	associatedProcedureDescription.postReceptionReport@reportType
	O
	O

	associatedProcedureDescription.postReceptionReport.serviceURI
	O
	O


Table 7.X.1-4: List of supported attributes and elements for ADPD fragment.
NOTE: The list of non-supported attributes and elements specified in the clause L.2.7 of 3GPP TS 26.346 are not supported for IoT devices.
The parameters for Session Description fragment of an MBMS download session is specified in the clause 7.3.2 of 3GPP TS 26.346. The non-recognized, non-supported or invalid parameters are ingnored by the IoT devices.
An example of ASN.1 PER format for Service Announcement is depicted as follows:
-- ASN1START

MBMSIoTServiceAnnouncementInformationBlock ::=
SEQUENCE {


mbms-IoT-ValidFrom






UTCTime,


mbms-IoT-VaidUntil






UTCTime,


mbms-IoT-USBD







MBMSIoT-UserServiceBundleDescriptionFragment,


mbms-IoT-SessionDescription




IA5String (SIZE(1..255)),



mbms-IoT-ScheduleDescription



MBMSIoT-ScheduleDescriptionFragment,


mbms-IoT-ADPD







MBMSIoT-ADPDFragment OPTIONAL
}

MBMSIoT-UserServiceBundleDescriptionFragment ::= SEQUENCE {


mbms-IoT-ServiceID






IA5String (SIZE(1..255)),

mbms-IoT-r7ServiceClass





IA5String (SIZE(1..255))OPTIONAL,

mbms-IoT-DeliveryMethod





MBMSIoT-DeliveryMethodElement,

mbms-IoT-RequiredCapabilities



INTEGER(0..255),


mbms-IoT-AvailabilityInfo




MBMSIoT-AvailabilityInfoElement OPTIONAL

}

MBMSIoT-DeliveryMethodElement ::= SEQUENCE {


mbms-IoT-SessionDescriptionURI



IA5String (SIZE(1..255)),


mbms-IoT-AssociatedProcedureDescriptionURI
IA5String (SIZE(1..255)) OPTIONAL,

mbms-IoT-AccessPointName




IA5String  (SIZE(1..50)) OPTIONAL

}

MBMSIoT-AvailabilityInfoElement ::= SEQUENCE {


mbms-IoT-ServiceArea





INTEGER (0..65535) OPTIONAL,

mbms-IoT-RadioFrequency





INTEGER (0..4294967295) OPTIONAL

}

MBMSIoT-ScheduleDescriptionFragment ::= SEQUENCE {


mbms-IoT-ServiceSchedule




SEQUENCE (SIZE(1..8)) OF MBMSIoT-ServiceScheduleElement

}

MBMSIoT-ServiceScheduleElement ::= SEQUENCE {


mbms-IoT-SessionSchedule




SEQUENCE (SIZE(0..255)) OF MBMSIoT-SessionScheduleDescription,

mbms-IoT-FileSchedule





SEQUENCE (SIZE(0..255)) OF MBMSIoT-FileScheduleDescription OPTIONAL,

mbms-IoT-SessionScheduleOverride


MBMSIoT-SessionScheduleOverrideElement OPTIONAL

}

MBMSIoT-SessionScheduleDescription ::= SEQUENCE {


mbms-IoT-Start







UTCTime,


mbms-IoT-Stop







UTCTime,

mbms-IoT-Index







INTEGER (0..4294967295)
}

MBMSIoT-FileScheduleDescription ::= SEQUENCE {


mbms-IoT-FileURI






MBMSIoT-FileURIElement OPTIONAL,

mbms-IoT-DeliveryInfo





MBMSIoT-DeliveryInfoElement OPTIONAL
}

MBMSIoT-FileURIElement ::= SEQUENCE {


mbms-IoT-FileURI






IA5String (SIZE(1..255)),


mbms-IoT-Cancelled






BOOLEAN

}

MBMSIoT-SessionScheduleOverrideElement ::= SEQUENCE {


mbms-IoT-Index







INTEGER (0..4294967295),


mbms-IoT-Cancelled






BOOLEAN

}

MBMSIoT-DeliveryInfoElement ::= SEQUENCE {


mbms-IoT-Start







UTCTime OPTIONAL,

mbms-IoT-Stop







UTCTime OPTIONAL

}

MBMSIoT-ADPDFragment ::= SEQUENCE {


mbms-IoT-PostFileRepair





MBMSIoT-PostFileRepairElement OPTIONAL,

mbms-IoT-PostReceptionReport



MBMSIoT-PostReceptionReportElement OPTIONAL

}

MBMSIoT-PostFileRepairElement ::= SEQUENCE {


mbms-IoT-OffsetTime






INTEGER (0..4294967295) OPTIONAL,

mbms-IoT-RandomPeriodTime




INTEGER (0..4294967295) OPTIONAL,

mbms-IoT-ServiceURI






IA5String (SIZE(1..255)) OPTIONAL
}

MBMSIoT-PostReceptionReportElement ::= SEQUENCE {


mbms-IoT-OffsetTIme






INTEGER (0..4294967295) OPTIONAL, 

mbms-IoT-RandomPeriodTIme




INTEGER (0..4294967295) OPTIONAL, 

mbms-IoT-SameplePercentage




INTEGER(0..100) OPTIONAL,

mbms-IoT-ForceTimeIndependence



BOOLEAN OPTIONAL,

mbms-IoT-ReportType






INTEGER(0..3) OPTIONAL,

mbms-IoT-ServiceURI






IA5String (SIZE(1..255)) OPTIONAL
}

-- ASN1STOP

NOTE: It is not necessary to have the compression (e.g. gzip) in SA file for ASN.1 format.
NOTE 4: The maximum URL/URI length for IoT applications could be limited to 255.

NOTE: ServiceArea element type is unsigned short. RadioFrequency element type is unsigned integer.
Editor note: The size of string is subject for discussion
* * * Next Change * * * *

