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1
Introduction
The intention of this paper is to start the discussion on handling of inband fragments on the Nmb2 (former Nx2) API. Inband fragments are service announcement fragments, which are send inband with the MBMS Download Delivery data. Example inband fragments are ADPD fragments (as used to provide file repair or reception reporting configurations), Media Presentation Descriptions (e.g. DASH MPD updates) or Application Service Description (e.g. HLS manifests or DASH MPD updates).  See Annex L.2.8 of TS 26.346 for details.
Note, the paper focuses on the Nmb2 API principles and assumes that the existing MBMS Download Delivery Method (with its features) is migrated “as-is” into the new 5MBS Object Delivery function. The new 5MBS Object Delivery Method may diverge from the existing MBMS Download Delivery Method. However, it is assumed that the basic principles and needs for sending inband fragments to control the session remain.
2
Description of Inband fragments
The concept of In-Band Fragments is defined in TS 26.346, Annex L.2.8, as part of the Service Announcement Channel (SACH) Profile. The SACH concept assumes that a first set of Service Announcement Fragments (including SDP, USBD, Schedule, etc) are provided before to the MBMS Client upfront reception activation. This first set of service announcement fragments contains static and partially dynamic information and enable the access of the service. A second set of service announcement fragments are provided during the MBMS Session, as in-band fragments. An MBMS Client only receives those in-band fragments only, when activating the according MBMS Session.

The in-band fragments can be subdivided into two categories

1: Delivery Session related, such as ADPD updates to cancel a file repair operation or to reschedule transmissions
2: User Service related, such as MPD updates.

The key difference between the two fragment categories is the originator / receiver of the fragment. 

· In case of ADPD updates to cancel a file repair or to reschedule a session, the MBMS client is the receiver of the information. The MBMS Client may not (in some cases) notify the application about the reception of such an event. The BM-SC may generate the in-band fragment as result of some xMB-C API transactions. 

· In case of MPD updates, the DASH Player (i.e. an application behind the MBMS Client) is the receiver of the information. The MBMS Client may pass-through the MPD update potentially after slight conditioning. The BM-SC likely receives the MPD update on xMB-C (at least to update the normal SA file / SACH).

3
Discussion of 5MBS Object Delivery
Within 5MBS, the BM-SC is split into control plane and user plane functionality. The figure below depicts a simplified architecture, including the new API names. 
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Figure 1: 5G Architecture with Nmb4 between MBSF and MBSTF

The MBSF controls the MBSTF using the Nmb2 API. MBSTF is supposed to be a user plane only function, receiving instructions from the MBSF (as API invoker). Assuming that the MBSTF should only handle user-plane data, the MBSF needs to provide the objects for inband delivery, specifically those objects, which are 5MBS Delivery Session related.

Note, “inband fragments” are called “control objects” in this section.
The MBSF can either embed the control objects into the payload of Nmb2 APIs calls (i.e. together with the json properties, e.g. base64 encoded) or the MBSF may use a separate user-plane ingest point. A separate user-plane ingest point should be based on xMB-U / Nmb4 (i.e. support Pull or Push ingest). 
When the MBSTF needs to tread the control object differently than other user plane objects (e.g. repetitions), then the MBSTF needs to expose a separate ingest point for control objects (even when the same protocol). This enables the MBSTF to cache the control objects for some limited time in order to repeatedly insert the control objects into the MB Session. 

For control object of the first category (5MBS Delivery Function related objects), the MBSF creates the control object. For control objects of the second category, the MBSF receives the control object from the AF / AS (potentially modifies the object) and forwards as control object to the MBSTF.

5MBS Delivery function related control objects are for example an Associated Delivery Procedure Description (ADPD), which is used to control File Repair and Reception Reporting procedures. The 5MBS Client receives these control objects and acts upon them. For example, the 5MBS Client sends reception reporting information.
Note, 5MBS User Service related control objects are passed through towards the application, e.g. a DASH Player or other data consumers. 
4
Proposal
The intention of this paper is to introduce the issue of inband control fragments. Two aspects need to be discussed
1: It is proposed to agree, that the MBSTF should NOT create any control fragment. The MBSF or AF / AS should be the source of any inband control fragment

2: Inband fragments / Inband control objects have an impact on the Nmb2 API design. The Nmb2 API should support the ingestion of in-band control objects. A separate ingest point to the delivery function is needed to provide the control objects.

3: xMB-C currently does not offer capabilities to ingest and control in-band fragments. It should be discussed, whether xMB-C should be evolved to include provision and control of 5MBS User Service related control objects. 
