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Abstract of the contribution: This paper points out the inconsistency with the SA4 spec and proposes to update the object acquisition identifier definition.
1 Discussion and observations
The 3GPP TS26.502 has defined the object acquisition identifiers as table 4.5.6-2
Table 4.5.6‑2: Additional MBS Distribution Session parameters for Object Distribution Method
	Parameter
	Cardinality
	Assigner
	Description

	Object acquisition method
	1..1
	MBS Application Provider
	Indicates whether the objects(s) to be acquired and possibly distributed are to be pushed into the MBSTF by the MBS Application Provider or whether they are to be pulled from the MBS Application Provider by the MBSTF as part of the corresponding MBS User Data Ingest Session.
In the latter case, the Object acquisition method indicates whether the object(s) are to be retrieved once from the MBS Application Provider at the start of each active period of the corresponding MBS User Data Ingest Session, or whether the MBSTF is required to check their validity periodically, for example once per rotation of an object carousel.
When a reference to an object manifest is provided as the Object acquisition identifiers, it is the responsibility of the MBSTF to check for updates to the object manifest itself in an efficient manner.

	Object acquisition identifiers
	0..*
	
	Directly or indirectly identifies the object(s) to be ingested and distributed by the MBSTF during this MBS Distribution Session.
[bookmark: _Hlk135126044]This could be the ingest URL of the object, the ingest URL of a manifest describing a set of objects or the ingest URL of an Application Service Entry Point document.
For both pull- and push-based object acquisition, values are expressed as URL paths to be resolved relative to the Object ingest base URL.
Constraints on this parameter are specified in table 6.1-1. In particular, when referencing an object manifest, exactly one object acquisition identifier shall be present.



Further, table 6.1-1 in TS 26.502 specified the detailed information of the object acquisition identifiers, see below:
Table 6.1‑1: Summary of operating modes for Object Distribution Method
	Distribution method
	Operating mode
	Description

	OBJECT
	OBJECT_SINGLE
	Each object ingested by the MBSTF is distributed once.
Either pull-based and push-based object acquisition methods may be provisioned in combination with this operating mode.
When the pull-based object acquisition method is provisioned, the MBS Distribution Session parameters (see table 4.5.6‑2) shall cite a set of one or more object URLs as Object acquisition identifiers.
When the push-based object acquisition method is provisioned, the set of Object acquisition identifiers shall be empty.

	
	OBJECT_COLLECTION
	A set of objects described by a manifest (see NOTE) is ingested by the MBSTF and distributed once.
Either pull-based and push-based object acquisition methods may be provisioned in combination with this operating mode.
When the push-based object acquisition method is provisioned, the object manifest (only) shall be pushed to the MBSTF; the objects referenced by the object manifest shall be pulled.
The MBS Distribution Session parameters (see table 4.5.6‑2) shall cite a single object manifest URL in Object acquisition identifiers.

	
	OBJECT_CAROUSEL
	A set of one or more objects described by a manifest (see NOTE) is ingested by the MBSTF and distributed according to a repetition pattern specified in the manifest.
Any change to an object during the course of the MBS Distribution Session is reflected in the distribution at the next available opportunity.
Either pull-based and push-based object acquisition methods may be provisioned in combination with this operating mode.
When the push-based object acquisition method is provisioned, the object manifest (only) shall be pushed to the MBSTF; the objects referenced by the object manifest shall be pulled.
The MBS Distribution Session parameters (see table 4.5.6‑2) shall cite a single object manifest URL in Object acquisition identifiers.

	
	OBJECT_STREAMING
	A sequence of objects is ingested by the MBSTF and streamed in real time, for example according to a schedule described in an Application Service Entry Point document (e.g. DASH MPD).
Either pull-based and push-based object acquisition methods may be provisioned in combination with this operating mode.
For both object acquisition methods, the MBS Distribution Session parameters (see table 4.5.6‑2) shall cite a single Application Service Entry Point URL of each type in Object acquisition identifiers (see NOTE 2). As a consequence, the referenced Application Service Entry Point document(s) shall be included in the MBS User Service Announcement Channel as ancillary objects.
All Application Service Entry Points referenced by an MBS Distribution Session shall be for equivalent presentations, i.e., comprising common object streams according to compatible presentation timelines.

	NOTE:	OBJECT_COLLECTION operating mode is a special case of OBJECT_CAROUSEL operating mode in which the objects described by the manifest are distributed only once. The baseline parameters of the object manifest are defined in clause 4.5.10.



[Observation-1] when the OBJECT_SINGLE is in use, the Object acquisition identifiers shall be an array for a set of one or more object URLs for PULL based object acquisition method and shall be empty for PUSH based object acquisition method.
[Obsevation-2] when the OBJECT_COLLECTION, OBJECT_CAROUSEL and OBJECT_STREAMING are in use, the Object acquisition identifiers shall be a single Uri.

2 Problem identified in CT level
We further find out TS 29.580 and TS 29.581 are inconsistent with the SA4 requirements.
In TS 29.581, the object acquisition identifiers are defined in table 6.1.6.2.5:
Table 6.1.6.2.5-1: Definition of type ObjDistributionData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	objDistributionOperatingMode
	ObjDistributionOperatingMode
	M
	1
	Operating Mode for the Object distribution method
	

	objAcquisitionMethod
	ObjAcquisitionMethod
	M
	1
	Indicates whether the objects(s) are to be pushed into the MBSTF by the MBS Application Provider or whether they are to be pulled from the MBS Application Provider by the MBSTF
	

	objAcquisitionIdsPull
	array(Uri)
	C
	1..N
	Represents the URL (expressed as a path relative to the object ingest base URL provided in the "objIngestBaseUrl" attribute) pointing to the root object (single object or manifest) to be pulled by the MBSTF and then distributed during this MBS Distribution Session.

This attribute shall be provided, when available.

(NOTE 1, NOTE 2, NOTE 5) 
	

	objAcquisitionIdPush
	Uri
	C
	0..1
	Represents the URL (expressed as a path relative to the object ingest base URL provided in the "objIngestBaseUrl" attribute) pointing to the root object (single object or manifest) to be pushed to the MBSTF and then distributed during this MBS Distribution Session.

This attribute shall be provided, when available.

(NOTE 2, NOTE 5)
	

	objIngestBaseUrl
	Uri
	C
	0..1
	Represents the object ingest base URL. It contains a URL prefix that is replaced by the object distribution base URL by the MBSTF to derive the object distribution URI prior to the distribution of ingested objects.

Shall be present if the object Distribution base URL (within the "objDistributionBaseUrl") is present.

(NOTE 3, NOTE 4)
	

	objDistributionBaseUrl
	Uri
	O
	0..1
	Represents the object distribution base URL. It contains a URL prefix with which the MBSTF replaces the object ingest base URL to derive the object distribution URL prior to the distribution of ingested objects.

(NOTE 4)
	

	NOTE 1:	
In this release of the specification, the "objAcquisitionIdsPull" attribute shall not contain more than one array element.
NOTE 2:	Either the "objAcquisitionIdsPull" attribute or the "objAcquisitionIdsPush" attribute shall be provided, when available.
NOTE 3:	When the "objAcquisitionMethod" attribute is set to "PULL", this attribute may be provided by the MBSF during the creation and/or update/modification of the MBS Distribution Session (if received from the AF). When the "objAcquisitionMethod" attribute is set to "PUSH", this attribute may be provided by the MBSTF in the response to the creation and/or update/modification request of the MBS Distribution Session.
NOTE 4:	When the "objDistributionBaseUrl" attribute is omitted, nothing is replaced/removed from the object ingest URL when deriving the object distribution URL.
NOTE 5:	For group message delivery, the NEF transforms the group message payload into a file, so as an object to be ingested and distributed by the MBSTF using PULL or PUSH Method as specified in 3GPP TS 23.247 [15].



Problems:
1. The object acquisition identifiers are separately defined for push and pull mode and the corresponding cardinalities and properties are fully aligned with the SA4 requirements. However, the NOTE 1 for the objAcquisitionIdsPull specifies that the number of Uri shall not be more than one element, which is not aligned with observation-1 of SA4 requirements.
2. The descriptions of the attributes objAcquisitionIdsPull and objAcquisitionIdsPush are not complete and precise compared to the current SA4 requirements, such as the Application Service Entry Point is missing.

In TS 29.580, the object acquisition identifiers is defined as:
Table 6.2.6.2.5-1: Definition of type ObjectDistrMethInfo
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	operatingMode
	ObjDistributionOperatingMode
	M
	1
	Represents the desired operating mode for the Object distribution method.
	

	objAcqMethod
	ObjAcquisitionMethod
	M
	1
	Represents the object(s) acquisition method.
	

	objAcqIds
	array(Uri)
	M
	1..N
	Represents the URL (expressed as a path relative to the object ingest base URL provided in the "objIngUri" attribute) pointing to the root object (single object or manifest) to be pulled by or pushed to the MBSTF and then ingested and distributed during this MBS Distribution Session.

(NOTE 1)
	

	objIngUri
	Uri
	O
	0..1
	Represents the object ingest base URI. It contains a URL prefix that is replaced by the object distribution base URL by the MBSTF to derive the object distribution URI prior to the distribution of the ingested objects. 

When the "objDistrUri" attribute is present, this attribute shall also be present.

(NOTE 2, NOTE 3)
	

	objDistrUri
	Uri
	O
	0..1
	Represents the object distribution base URL. It contains a URL prefix with which the MBSTF replaces the object ingest base URL to derive the object distribution URL prior to the distribution of the ingested objects.

(NOTE 3)
	

	objRepairUri
	Uri
	O
	0..1
	Represents the object repair base URL. It contains a URL prefix with which the MBSTF Client replaces the object distribution base URI when repairing objects that were not received completely intact from this MBS Distribution Session. The URL prefix value shall point to the MBS AS.

This attribute may only be present in responses to MBS User Data Ingest Session creation/update/modification requests and only when object repair is provisioned for this MBS Distribution Session.
	

	NOTE 1:	In this release of the specification, the "objAcqIds" attribute shall not contain more than one array element.
NOTE 2:	When the "objAcqMethod" attribute is set to "PULL", this attribute may be provided by the AF during the creation and/or update/modification of the corresponding MBS User Data Ingest Session. When the "objAcqMethod" attribute is set to "PUSH", this attribute may be provided by the MBSF in the response to the creation and/or update/modification request of the corresponding MBS User Data Ingest Session.
NOTE 3:	When the "objDistrUri" attribute is omitted, nothing is replaced/removed from the object ingest URL when deriving the object distribution URL.



Problems: 
1. The identifier for the push and pull methods use an identical attribute, where the TS 29.581 for CT4 use two separate attributes, see table 6.1.6.2.5-1. Then for the implementation, a mapping between CT3 and CT4 is needed, which introduces an extra complexity for implementation.
2. The identifier for the push method can be empty for OBJECT_SINGLE mode according to SA4 requirements. The current Uri array at least contains one Uri, which is insufficient to reflect the observation-1 of SA4.
3. The NOTE 1 to this attribute also limited the Uri to only can be one element, which is not in line with the observation-1 of SA4 requirements.
3 Proposal
[Alternative 1] For TS 29.580, it is proposed to redefine the object acquisition identifiers for push and pull separately, change the cardinality, property and description to be aligned with SA4 requirements, and also deprecated the objAcqIds and update the relevant API. For TS 29.581, remove the table NOTE 1 and update the description for the attributes objAcquisitionIdsPull and objAcquisitionIdsPush.
[Alternative 2] For TS 29.580, introduce a new feature to include a new objAcqIds that with covers SA4 requirements. The old objAcqIds is deprecated. However, it needs TS29.581 for a mapping, which introduces complexity for implementation. For TS 29.581, the changes are the same as Alternative-1.
4 Conclusion
We propose to go with alternative 2 for BC change, corresponding to TS 29.580 CR 0034 and CR 0035.
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