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1. Introduction
The TR 26.850 defines two profiles for MBMS IoT: Low-end and High-end. Although the procedures and protocols for Low-end profile have been simplified (e.g. usage of ASN.1 PER definition instead of XML), the overall MBMS protocol stack is still heavy for extremely constrained IoT devices. For instance, the FDT instance and AL-FEC option can be omitted to reduce further the footprint of FLUTE stack, the FLUTE compatibility is still guaranteed with this simplification. The present document disscusses how the Low-end profile can be further simplified to reduce the overall MBMS footprint for IoT.  
2. MBMS profiling for IoT
2.1 Supported procedures and methods
Table 6.1-1 of TR 26.850 presents a list of supported procedures and methods for Low-end and High-end IoT categories. Table 2.1-1 shows a shorter list of supporeted procedures and methods.

Table 2.1-1: List of supported procedures and methods for low-end and high-end IoT categories

	 
	 
	Recommended for very Low-End profile
	Recommended for Low-end IoT category Profile
	Recommended for High-end IoT category Profile

	Service Announcement
	MBMS bearer
	Yes (Note 1)
	Yes (Note 1)
	Yes

	
	Interactive Announcement Function
	No (Note 5)
	Yes (Note 2)
	Yes 

	
	Point-to-Point push bearer
	Yes (Note 5)
	Still under consideration

(Note 4)
	Still under consideration (Note 4)

	Associated delivery procedure
	File Repair – Byte Range
	Yes
	Yes (Note 3)
	Yes

	
	File Repair – Symbol based
	No (Note 6)
	Yes (Note 3)
	Yes

	
	Reception Report
	Yes
	Yes (Note 3)
	Yes

	
	Consumption Report
	No
	No
	No

	Delivery method
	Download 
	Yes
	Yes
	Yes

	
	Streaming
	No
	No
	No

	
	Group communication
	No
	No
	No

	
	Transparent
	No
	No
	No

	NOTE 1: 
In clause 5.2.3.1 of 3GPP TS 26.346, the possibility to download session parameters from an HTTP server resolved from the Service Announcement may not be applicable for low-end IoT category. A CoAP based solution instead of HTTP may be more efficient.

NOTE 2:
 In clause 5.2.4 of 3GPP TS 26.346, the HTTP URL used by the UE to obtain USD via unicast may not be applicable to low-end IoT category. A CoAP based solution for Interactive Announcement Function instead of HTTP may be more appropriate.

NOTE 3: 
File repair and reception report messages using HTTP protocol in a single TCP connection (3GPP TS 26.346 clauses 9.3 and 9.4) is not applicable to low-end IoT category. Simplified file repair and reception report procedures is required (e.g. file repair and reception report based on CoAP). 

NOTE 4: 
The decision to use or not the Point-to-Point push bearer is still under consideration until a solution for a paging procedure as required in Clause 4.3.2 is proposed.
NOTE 5:  The software update does not occur frequently for very constrained IoT devices. A simple unicast delivery of service announcement described in the sections 7.5 and 7.6 could be enough to reduce the code size.

NOTE 6:  The support of symbol-based file repair procedure might increase the overall code size for Low-end IoT devices. A file repair based on byte range could be sufficient for Low-end IoT devices.



2.2 MBMS IoT profiles for file download delivery method
The clause 6.2 of TR 26.850 describes the profiles for file download delivery method applied for MBMS IoT profiles. Table 6.2-1 of TS 26.850 presents the list of supported capabilities in download delivery method. Table 2.2-1 describes a more stringent list of supported capabilities.

Table 2.2-1: Supported capabilities in download delivery method

	
	Recommended for very Low-End profile
	Recommended for Low-end IoT category profile
	Recommended for High-end IoT category profile
	MBMS profile in Annex L 3GPP TS 26.346

	FLUTE session setup and control with RTSP
	No
	No (Note 1)
	No (Note 1)
	Optional

	SDP for Download Delivery Method
	Optional (Note 4)
	Yes
	Yes
	Yes

	XML schema and processing
	No
	No (Note 2)
	Still under consideration (Note 3) 
	Yes

	NOTE 1: 
3GPP TS 26.346 clause L.4.6 specifies "FLUTE session setup and control with RTSP" as an option supported by the UE, IoT devices do not require this functionality.

NOTE 2: 
In clause 5.3, low-end IoT category does not recommend full XML processing. A binary/json format may be defined for any XML data.

NOTE 3: 
Still under consideration. Do we need to merge the 2 profiles and have a unique profile or have an High-end Iot Profile compatible with the Annex L?
NOTE 4:   A solution for very Low-end IoT profile could allow either the direct parsing of the fields and attributes in the SDP file or the embedding of necessary fields and attributes in the SDP in the service announcement using binary format.


2.3 Elements and attributes for FDT Instance

As described in section 2.1, the support of FDT instance in FLUTE protocol increases the overall code size as well as the memory, signaling, processing for IoT applications. The necessary elements and attributes including AL-FEC related elements in the FDT Instance could be moved to either service announcement or in the SDP.

The following tables shows the elements and attributes in the FDT Instance.
Table 2.3-1: Common FDT-Instance and File attributes for MBMS IoT profiles

	Attributes/Parameters
	Recommended for very Low-End profile
	Recommended for Low-end IoT category profile
	Recommended for High-end IoT category profile
	MBMS profile in Annex L 3GPP TS 26.346

	Content-type
	No (Note 1)
	Yes
	Yes
	Yes

	FEC-OTI-FEC-Encoding-ID
	Yes (Compact No-Code FEC scheme, Raptor FEC scheme)
	Yes
	Yes
	Yes

	FEC-OTI-Maximum-Source-Block-Length
	No/Fixed value
	Yes
	Yes
	Yes

	FEC-OTI-Encoding-Symbol-Length
	No/Fixed value
	Yes
	Yes
	Yes

	FEC-OTI-Scheme-Specific-Info
	No/Fixed value
	Yes
	Yes
	Yes

	Content-Encoding
	No
	No
	No 
	No 

	FEC-OTI-FEC-Instance-ID
	No
	No
	No 
	No 

	NOTE 1:   A strict convention for file name extension could be used to recognize the content-type (e.g. file.bin).

NOTE 2: 
The indicators YES and NO are specified for FLUTE sender.


 Table 2.3-2: FDT-Instance Specific Elements and Attributes for MBMS IoT profiles

	Parameters
	Recommended for very Low-End profile
	Recommended for Low-end IoT category profile
	Recommended for High-end IoT category profile
	MBMS profile in Annex L 3GPP TS 26.346

	Expires
	No (Note 2)
	Yes
	Yes
	Yes

	Complete
	No
	No 
	No
	No

	mbms2008:FullFDT
	No
	No
	No
	No

	mbms2012:Base-URL-1
	No (Note 3)
	Yes (Note 1)
	Yes (Note 1)
	No

	mbms2012:Base-URL-2
	No (Note 3)
	Yes (Note 1)
	Yes (Note 1)
	No

	MBMS-Session-Identity-Expiry
	No
	No
	No
	No

	NOTE 1: 
The "Base-URL-1" or "Base-URL-2" elements are used for byte-range-based file repair.

NOTE 2:    The Expires could be described in the service announcement.

NOTE 3:    The mbms2012:Base-URL-1, mbms2012:Base-URL-2 elements are not desirable for resource-constrained IoT application.

NOTE 4:
 The indicators YES and NO are specified for FLUTE sender.



Table 2.3-3: FDT File specific Elements and Attributes for MBMS IoT profiles

	Parameters
	Recommended for very Low-End profile
	Recommended for Low-end IoT category profile
	Recommended for High-end IoT category profile
	MBMS profile in Annex L 3GPP TS 26.346

	Content-Location
	No (Note 4)
	Yes
	Yes
	Yes

	TOI
	No (Note 3)
	Yes
	Yes
	Yes

	Content-Length
	No (Note 4)
	Yes
	Yes
	Yes

	Content-MD5
	No (Note 4)
	Yes
	Yes
	Yes

	mbms2007:Cache-Control
	No
	Still under consideration (Note 2)
	Yes
	Yes

	Content-type
	No
	Yes
	Yes
	Yes

	FEC-OTI-FEC-Encoding-ID
	Yes (Compact No-Code FEC scheme, Raptor FEC scheme)
	Yes
	Yes
	Yes

	FEC-OTI-Maximum-Source-Block-Length
	No/Fixed value
	Yes
	Yes
	Yes

	FEC-OTI-Encoding-Symbol-Length
	No/Fixed value
	Yes 
	Yes 
	Yes

	FEC-OTI-Max-Number-of-Encoding-Symbols
	No/Fixed value
	Yes 
	Yes 
	Yes

	FEC-OTI-Scheme-Specific-Info
	No/Fixed value
	Yes 
	Yes 
	Yes

	Transfer-Length
	No
	No (Note 1)
	Yes (Note 1)
	No (Note 1)

	mbms2009:Decryption-KEY-URI
	No
	No
	No
	No

	mbms2012:FEC-Redundancy-Level
	No
	No
	No
	No

	mbms2012:Alternate-Content-Location-1
	No (Note 4)
	Yes
	Yes
	No

	mbms2012:Alternate-Content-Location-2
	No (Note 4)
	Yes
	Yes
	No

	MBMS-Session-Identity
	No
	No
	No
	No

	NOTE 1:
 IoT devices may not use gzip content encoding, Transfer-Length may not be useful.

NOTE 2: 
Still under consideration. Is there any use case? If no, it should not be part of the profile as it consumes resources.
NOTE 3:   TOI is respresented in the file URI information element of the service announcement.
NOTE 4:   These elements and attributes could be presented in the service announcement

NOTE 3: 
The indicators YES and NO are specified for FLUTE sender.



Table2.3-4: 3GPP-defined FDT extension elements for MBMS IoT profiles
	Parameters
	Recommended for very Low-End profile
	Recommended for Low-end IoT category profiles
	Recommended for High-end IoT category profiles
	MBMS profile in Annex L 3GPP TS 26.346

	mbms2005:MBMS-Session-Identity-Type
	No
	No
	No
	No

	mbms2005:MBMS-Session-Identity-Expiry-Type
	No
	No
	No
	No

	mbms2005:groupIdType
	No
	No
	No
	No

	mbms2007:Cache-Control
	No
	No
	No
	No

	mbms2008:FullFDT
	No
	No
	No
	No

	mbms2009:Decryption-KEY-URI
	No
	No
	No
	No

	mbms2012:Base-URL-1
	No
	No
	No
	No

	mbms2012:Base-URL-2
	No
	No
	No
	No

	mbms2012:FEC-Redundancy-Level
	No
	No
	No
	No

	mbms2012:Alternate-Content-Location-1
	No
	No
	No
	No

	mbms2012:Alternate-Content-Location-2
	No
	No
	No
	No

	mbms2012:File-ETag
	No (Note 2)
	Yes (Note 1)
	Yes
	Yes

	mbms2015:IndependentUnitPositions
	No
	No
	No
	No

	MBMS-Session-Identity-Expiry
	No
	No
	No
	No

	NOTE 1:
CoAP supports Etag option. 
NOTE 2 :  The mbms2012:File-ETag element could be presented in the service announcement.
NOTE 3: 
The indicators YES and NO are specified for FLUTE sender.


The Tables 2.3-1, 2.3-2, 2.3-3, 2.3-4 show that the elements and attributes in the FDT Instance could be removed out of FLUTE stack to reduce the overall footprint while keeping FLUTE compatibility. It’s noted that the TOI value '0' reserved for the FDT instance will be ignored by the FLUTE protocol stack for IoT. The remaining mandatory elements and attribute of the FDT instance are described in the service announcement.
2.4 Profiling for reception report

The clause 7.7 of TR 26.850 indicates that RAck-IoT and StaR-only reportType are possible for IoT applications. However, to reduce further the footprint, the very Low-end profile supports only the RAck-IoT reportType. The fields contained in binary reception report message for RAck-IoT reportType is described in Table 7.7-1 of TS 26.850. The High-end profile could support both RAck-IoT and StaR-only reportType.
3. Solution for service announcement
The document S4-AHI780 describes the solution for service announcement procedures. 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) might be carried in different MBMS sessions. Thus, a metadata envelope based on ASN.1 PER binary encoding contains only one USBD fragment, one Session Description fragment, one Schedule Description fragment, and optionally one Associated Delivery Procedure Description (ADPD) fragment. A USBD contains only one instance of USD fragment. 

Clause 11.1.4 of 3GPP TS 26.346 indicates that a metadata fragment can be embedded or referenced within a metadata envelope. For IoT applications, it’s desirable to use the embedded metadata fragments including Session Description (e.g. SDP file) within the metadata envelope.
Table 3-1 shows the list of supported metadata fragment in a metadata envelope.
Table 3-1: List of metadata fragments in a metadata envelope.
	Metadata fragment
	Presence (Mandatory/Optional

Or No)
	Maximum number of occurrences

	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.


Clause L.2.5 in 3GPP TS 26.346 specifies the list of supported attributes and elements for a USBD fragment. Table 3-2 shows the profiling of USBD fragment for IoT devices.
Table 3-2: List of supported attributes and elements for USBD fragment
	Attribute or element
	Recommended for very Low-End profile
	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
	No (NOTE 1)
	M

	bundleDescription.userServiceDescription 
	M
	M
	M

	bundleDescription.userServiceDescription.serviceId 
	M
	M
	M

	bundleDescription.userServiceDescription.r7:serviceClass
	O
	O 
	M

	bundleDescription.userServiceDescription.deliveryMethod
	M
	M
	M

	bundleDescription.userServiceDescription.deliveryMethod@sessionDescriptionURI
	M
	M
	M

	bundleDescription.userServiceDescription.deliveryMethod@associatedProcedureDescriptionURI
	M
	M
	M

	bundleDescription.userServiceDescription.deliveryMethod@accessPointName
	O
	O
	O

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

	bundleDescription.userServiceDescription.requiredCapabilities
	No (NOTE 4)
	M (NOTE 2)
	M

	bundleDescription.userServiceDescription.requiredCapabilities.feature
	No (NOTE 4)
	M (NOTE 2)
	M

	bundleDescription.userServiceDescription.r9:schedule 
	M
	M
	M

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

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

	bundleDescription.userServiceDescription.name 
	No
	No (NOTE 3)
	O

	bundleDescription.userServiceDescription.serviceLanguage
	No
	No (NOTE 3)
	O

	bundleDescription.userServiceDescription.r9:availabilityInfo
	O
	O
	O

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

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

	NOTE 1: The schemaVersion and delimiter elements are only applied for XML data format.

NOTE 2: "MBMS User Service Descovery / Announcement Profile 1a" specifies the value '22' to the feature element.

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

NOTE 4: The value '22' is applied for feature element, it is not necessary to define in the service announcement. 


Table 3-3: List of supported attributes and elements for Schedule Description fragment.
	Attribute or element
	Recommended for very Low-End profile
	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
	No
	M

	scheduleDescription.serviceSchedule.sessionSchedule 
	O
	O
	M

	scheduleDescription.serviceSchedule.sessionSchedule.start
	O
	O
	M

	scheduleDescription.serviceSchedule.sessionSchedule.stop
	O
	O
	M

	scheduleDescription.serviceSchedule.sessionSchedule.index
	O
	O
	M

	scheduleDescription.serviceSchedule.sessionScheduleOverride
	O
	O
	O

	scheduleDescription.serviceSchedule.sessionScheduleOverride@index
	O
	O
	O

	scheduleDescription.serviceSchedule.sessionScheduleOverride@cancelled
	O
	O
	O

	scheduleDescription.serviceSchedule.fileSchedule 
	M
	M
	O

	scheduleDescription.serviceSchedule.fileSchedule.fileURI
	M
	M
	O

	scheduleDescription.serviceSchedule.fileSchedule.fileURI@cancelled
	O
	O
	O

	scheduleDescription.serviceSchedule.deliveryInfo
	O
	O
	O

	scheduleDescription.serviceSchedule.deliveryInfo@start 
	O
	O
	O

	scheduleDescription.serviceSchedule.deliveryInfo@stop 
	O
	O
	O

	NOTE 1: The schemaVersion is only applied for XML data format.
NOTE 2: Attributes for session schedule are optional because DASH over MBMS is not desirable for IoT application while file schedule is mandatory to push software update. 


Table 3-4: List of supported attributes and elements for ADPD fragment.
	Attribute or element
	Recommended for very Low-End profile
	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
	O

	associatedProcedureDescription.postFileRepair@offsetTime
	O
	O
	O

	associatedProcedureDescription.postFileRepair@randomTimePeriod
	O
	O
	O

	associatedProcedureDescription.postFileRepair.serviceURI
	O
	O
	O

	associatedProcedureDescription.postReceptionReport
	O
	O
	O

	associatedProcedureDescription.postReceptionReport@offsetTime
	O
	O
	O

	associatedProcedureDescription.postReceptionReport@randomTimePeriod
	O
	O
	O

	associatedProcedureDescription.postReceptionReport@samplePercentage
	O
	O
	O

	associatedProcedureDescription.postReceptionReport@forceTimeIndependence
	O
	O
	O

	associatedProcedureDescription.postReceptionReport@reportType
	O
	O
	O

	associatedProcedureDescription.postReceptionReport.serviceURI
	O
	O
	O


To further optimize the overall footprint, the SDP can also be embedded in the service announcement. Clause 7.3.2 of TS 26.346 describes the SDP for Download Delivery Method, Table 3-5 shows the fields and attributes applied for IoT applications.
Table 3-5: List of supported attributes and elements for SDP.
	Parameters
	Presence (Mandatory/Optional

Or No)
	Maximum number of occurrences

	The sender IP address
	M
	1

	The number of channels in the session
	No (Note 1)
	0

	The destination IP address and port number for each channel in the session per media
	M
	1

	The Transport Session Identifier (TSI) of the session
	M
	1

	The start time and end time of the session
	M
	1

	The protocol ID (i.e. FLUTE/UDP)
	No (Note 2)
	0

	Media type(s) and fmt-list
	No
	0

	Data rate using existing SDP bandwidth modifiers
	No
	0

	Mode of MBMS bearer per media
	No (Note 3)
	0

	FEC capabilities and related parameters
	O 
	0

	Service-language(s) per media
	No
	0

	QoE Metrics (as defined in sub-clauses 8.3.2.1 and 8.4)
	No
	0

	NOTE 1: The clause 7.3.2.2 of TS 26.346 indicates "Only one FLUTE channel is allowed per FLUTE session in the present document and thus there is no further need for a descriptor of the number of channels".
NOTE 2: It is not desirable to describe this element as FLUTE is the unique protocol for MBMS IoT applications.

NOTE 3: Since resource-constrained IoT devices (e.g. NB-IoT) use SC-PTM delivery mode, it’s not desirable to describe the mode of MBMS bearer for IoT applications.


An example of ASN.1 PER definition for Service Announcement is depicted as follows. This definition uses the embedded mode for all metadata fragments including the Session Description fragment. 
-- ASN1START

MBMSIoT-ServiceAnnouncement ::=
SEQUENCE {


validFrom







UTCTime,


vaidUntil







UTCTime,


usbd








USBD-Fragment-IEs,


sessionDescription





SessionDescription-Fragment-IEs,



scheduleDescription





ScheduleDescription-Fragment-IEs,


adpd








ADPD-Fragment-IEs OPTIONAL,


nonCriticalExtension




ServiceAnnouncement-Extension-IEs
OPTIONAL
}
ServiceAnnouncement-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}

USBD-Fragment-IEs ::= SEQUENCE {


serviceID







OCTET STRING (SIZE(1..255)),


r7ServiceClass






OCTET STRING (SIZE(1..255))OPTIONAL,


deliveryMethod






DeliveryMethod-IEs,


availabilityInfo





AvailabilityInfo-IEs OPTIONAL,


nonCriticalExtension




USBD-Fragment-Extension-IEs
OPTIONAL
}
USBD-Fragment-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}

DeliveryMethod-IEs ::= SEQUENCE {


sessionDescriptionURI




OCTET STRING (SIZE(1..255)),


associatedProcedureDescriptionURI

OCTET STRING (SIZE(1..255)),


accessPointName






OCTET STRING (SIZE(1..50)) OPTIONAL,


nonCriticalExtension




DeliveryMethod-Extension-IEs
OPTIONAL
}
DeliveryMethod-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}
AvailabilityInfo-IEs ::= SEQUENCE {


serviceArea







INTEGER (0..65535) OPTIONAL,


radioFrequency






INTEGER (0..4294967295) OPTIONAL,


nonCriticalExtension




AvailabilityInfo-Extension-IEs
OPTIONAL
}
AvailabilityInfo-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}
SessionDescription-Fragment-IEs ::= SEQUENCE {


senderIPAddress






IP-Address-IE,

tmgi








TMGI-IE,

ipDestinationAddress




IP-Address-IE,


destinationPortNumber




INTEGER (0..65535),


tsi









BIT STRING (SIZE(16)),


startTime







UTCTime OPTIONAL,

endTime








UTCTime OPTIONAL,

fecRedundancyLevel





INTEGER (0..100) OPTIONAL,


nonCriticalExtension




SessionDescription-Fragment-Extension-IEs
OPTIONAL

}
IP-Address-IE ::= CHOICE {


ipv4








BIT STRING (SIZE(32)),

ipv6








BIT STRING  (SIZE(128))
}
TMGI-IE ::= SEQUENCE {


plmn-Id








PLMN-Identity,

serviceId







OCTET STRING (SIZE (3))

}
PLMN-Identity ::= SEQUENCE {


mcc









MCC OPTIONAL,


mnc









MNC

}

MCC ::= SEQUENCE (SIZE(3)) OF MCC-MNC-Digit

MNC ::= SEQUENCE (SIZE(3)) OF MCC-MNC-Digit

MCC-MNC-Digit ::= INTEGER(0..9)
SessionDescription-Fragment-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}

ScheduleDescription-Fragment-IEs ::= SEQUENCE {


serviceSchedule






SEQUENCE (SIZE(1..8)) OF ServiceSchedule-IEs
}

ServiceSchedule-IEs ::= SEQUENCE {


sessionSchedule






SEQUENCE (SIZE(0..255)) OF SessionScheduleDescription-IEs OPTIONAL,


fileSchedule






SEQUENCE (SIZE(1..255)) OF FileScheduleDescription-IEs ,


sessionScheduleOverride




SessionScheduleOverride-IEs OPTIONAL,


nonCriticalExtension




ServiceSchedule-Extension-IEs
OPTIONAL
}

ServiceSchedule-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}

SessionScheduleDescription-IEs ::= SEQUENCE {


start








UTCTime,


stop








UTCTime,


index








INTEGER (0..4294967295),


nonCriticalExtension




SessionScheduleDescription-Extension-IEs
OPTIONAL
}
SessionScheduleDescription-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}
FileScheduleDescription-IEs ::= SEQUENCE {


fileURI








FileURI-IEs OPTIONAL,


deliveryInfo






DeliveryInfo-IEs OPTIONAL,


expires








INTEGER (0..4294967295) OPTIONAL,


nonCriticalExtension




FileScheduleDescription-Extension-IEs
OPTIONAL
}
FileScheduleDescription-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}
FileURI-IEs ::= SEQUENCE {


fileURI








OCTET STRING (SIZE(1..255)),

toi









BIT STRING (SIZE(16)),


contentLength






INTEGER (0..4294967295) OPTIONAL,

contentMD5







OCTET STRING (SIZE(1..255)) OPTIONAL,

mbms2012AlternateContentLocation1

OCTET STRING(SIZE(1..255)) OPTIONAL,

mbms2012FileEtag





OCTET STRING(SIZE(1..255)) OPTIONAL,

cancelled







BOOLEAN,


nonCriticalExtension




FileURI-Extension-IEs
OPTIONAL

}

FileURI-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}
SessionScheduleOverride-IEs ::= SEQUENCE {


index








INTEGER (0..4294967295),


cancelled







BOOLEAN,


nonCriticalExtension




SessionScheduleOverride-Extension-IEs
OPTIONAL
}
SessionScheduleOverride-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}
DeliveryInfo-IEs ::= SEQUENCE {


start








UTCTime OPTIONAL,


stop








UTCTime OPTIONAL,


nonCriticalExtension




DeliveryInfo-Extension-IEs
OPTIONAL
}
DeliveryInfo-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}
ADPD-Fragment-IEs ::= SEQUENCE {


postFileRepair






PostFileRepair-IEs OPTIONAL,


postReceptionReport





PostReceptionReport-IEs OPTIONAL

}

PostFileRepair-IEs ::= SEQUENCE {


offsetTime







INTEGER (0..4294967295) OPTIONAL,


randomPeriodTime





INTEGER (0..4294967295) OPTIONAL,


serviceURI







OCTET STRING (SIZE(1..255)) OPTIONAL,


nonCriticalExtension




PostFileRepair-Extension-IEs
OPTIONAL
}
PostFileRepair-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}
PostReceptionReport-IEs ::= SEQUENCE {


offsetTime







INTEGER (0..4294967295) OPTIONAL, 


randomPeriodTime





INTEGER (0..4294967295) OPTIONAL, 


samplePercantage





INTEGER(0..100) OPTIONAL,


forceTimeIndependence




BOOLEAN OPTIONAL,


reportType







INTEGER(0..3) OPTIONAL,


serviceURI







OCTET STRING (SIZE(1..255)) OPTIONAL,


nonCriticalExtension




PostReceptionReport-Extension-IEs
OPTIONAL

}

PostReceptionReport-Extension-IEs ::= SEQUENCE {


lateNonCriticalExtension



OCTET STRING OPTIONAL,


nonCriticalExtension




SEQUENCE {} OPTIONAL

}

-- ASN1STOP

NOTE 1: It is not necessary to have the compression (e.g. gzip) in SA file using ASN.1 PER definition.

NOTE 2: The maximum URL/URI length for IoT applications could be limited to 255.

NOTE 3: ServiceArea element type is unsigned short. RadioFrequency element type is unsigned integer.
NOTE 4: The "Content-Location", "Content-Length", "Content-MD5", "Alternative-Content-Location-1", and "File-Etag" elements in the FDT instance are described in the FileURI-IEs. The "Alternative-Content-Location-2" element is not desirable as the "Alternative-Content-Location-1" element could be enough.
NOTE 5: The "Expires" element in the FDT instance is described in the FileScheduleDescription-IEs.

NOTE 6: If the fecRedundancyLevel element is present, the Raptor FEC scheme is applied.
NOTE 7: If an ASN.1 PER IE contains less than 7 elements, adding a nonCriticalExtension element does not occupy an additional octet for the element bitmap descriptor which describes the presence or absence of the elements. It’s up to the implementation to handle or ignore the nonCriticalExtension elements.
4. Conclusions
The present document explains that the resource-constrained IoT applications might not need SDP file nor the FDT instance whose elements and attributes can be described in the service announcement. These solutions can reduce further the MBMS footprint required for IoT applications, especially for very resource-constrained devices, thanks to the following optimization:
· No need for an additional stack to handle a regular SDP file;

· Footprint for handling FDT instance can be removed out of FLUTE protocol stack.

Based on this, it is recommended to replace the solutions for the "Low-end profile" in TR 26.850 by the ones for "very Low-end profile" in the present document. The profile can be named as "Low-end profile" as in TR 26850. The two solutions are optional for Low-end profile. As a result, the solution for ASN.1 PER binary format is optional for Low-end profile. In addition, the solution for service announcement procedures could take into account the embedded Session Description fragment which is described as an ASN.1 PER definition to reduce the overall footprint. 
