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1 Introduction

The intention of this document is to discuss the usage of xMB in context of MCData, specifically the multiplexing of traffic for different MC service Services onto the same (shared) MBMS bearer. Even when using only a single MBMS bearer with a single IP Multicast destination address, it is still possible to separate services by using UDP flows (different UDP ports).
TS 23.280 contains a general description for Mission Critical Services. Clause 6 in TS 23.280 introduces the business relation between different roles (See figure below). 
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Figure 1: Figure 6-1 of TS 23.280 Business relationships for MC services
The MC service provider can have MC service arrangements with several mission critical organizations. The MC Service provider role and the Home PLMN operator role may be offered by a single organization. 
From the technical realization, MC Services are offered by an MC service Server. The MC service server is an instantiation of a GCS AS. 
Section 10.7.3.9 discusses the multiplexing of the traffic of multiple MC service servers onto one MBMS bearer. "To avoid allocating duplicate bearers for an MBMS service area, a single MC service server may manage all the MBMS media transmission for all groups and users within a particular MBMS service area.". It is unclear, whether the MC service servers must be operated by the same Mission Critical organization.

Thus, multiple MC service Servers may share one MBMS bearer, when the MC server servers target users / groups in the same geographical area.
2 Discussion 

The intention of this section is to discuss the usage of MBMS Download for MCdata delivery, specifically the usage of shared MBMS bearers. The functionality is fully supported by the MBMS delivery methods, but not exposed via xMB to API invokers / content providers.

A shared MBMS bearer is an MBMS bearer, which is shared by one or more Mission Critical organizations. Note, that als a single Mission Critical organization may offer multiple services, which can benefit from sharing an MBMS bearer. The sharing is controled by the MC Service provider according to an SLA.
When using MBMS download for MC Data delivery, the content of each MC service server can be mapped to an own MBMS Download Delivery Session, so that receivers can efficiently separate the traffic of different MC service servers. As result, the traffic of different MC service server is separated by different IP Multicast addresses (same TMGI though) and / or different UDP ports. 

On xMB, it would be possible to create multiple xMB sessions on the same (shared) MBMS Bearer. Each xMB Session offers their own ingestion definition (Push or Pull). In case of Pull ingestion, an MC service Server can provide the URL for the MCData file. In case of Push, the MC service Server can push data using WebDAV. This realization corresponds to Architecture A below. However, the creation of multiple xMB sessions on the same (shared) MBMS bearer, targeting the same geograpohical area at the same time, is not supported. 
An alternative architecture would be to add an additional server for multiplexing in from of the BM-SC. The multiplexing server is basically sequencing the files of different MC server server into a single flow data. Usage of different IP Multicast Addresses and / or different UDP ports would be only supported when using the xMB Transfarent delivery.
Out of this, the following two realizations may become possible: 
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Figure 2: Architecture A: BM-SC provides Multiplexing
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Figure 3: Architecture B: Multiplexing though a dedicated Multiplexing MC service Server
Architecture A is based on the principle, that the BM-SC is capable of multiplexing MCData from different MC service servers onto the same (shared) MBMS bearer. So, multiple MC service servers can create xMB sessions, targeting the same geographical area (same MSD) with data transmissions at the same time. 
Architecture B is based on the principle that a separate node is realizing the multiplexing functionality. For the BM-SC, it looks like files from a single MC service Server. Still, with exiting xMB (Delivery Type files), it would not be possible to select different MBMS Download Sessions (aka different UDP ports) on a per-file basis. The Multiplexing server would need to implement MBMS Download Delivery like functionality in order to control the usage of IP Multicast addresses and UDP ports. 
3 Summary and Proposal
The intention of this paper is to raise the issue of carrying MCData from different MC service servers via one (shared) MBMS bearer. The MBMS delivery methods support sharing of MBMS bearers. xMB currently not provides the needed means to secure that multiple xMB sessions are mapped to the same MBMS bearer for same target areas and same timing. 

It is proposed to 

· Extend xMB, so that multiple xMB sessions (targeting the same geographical area, with the same TMIG and with the same start / stop time) can be multiplexed into a single MBMS bearer.

· Extend xMB to add a priority indicator(s) so that the BM-SC can efficiently multiplex files of different xMB sessions into the same MBMS bearer.
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