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1 Introduction

3GPP SA2 has started the general work on “Group Communication Services for LTE” (TS 23.468). The Mission Critical Push To Talk (MCPTT) Services (as specified in 23.179) is a first enabler, which should be based on GCS. SA2 has paused the work on GCS in order to give time to SA6 to study the architecture needs for MCPTT.  

According to the MCPTT Work Item Description [1], 3GPP SA4 is supposed to study “media handling, and enhancements to enable delivery of MCPTT” in a technical report and to create a new Technical Specification called “MCPTT Codecs and media handling”. Extensions to TS26.346 are considered
3GPP SA2 has started the definition of a new interface called MB2 during the GCS work, which is located between the GCS-AS and the BM-SC. SA2 has handed over the architecture design for GCS and MCPTT to the new group SA6. So far, only the bearer service related aspects have been studied. Neither SA2 nor SA6 have studied the needed improvements to 23.468 for “as required by the MCPTT application work” (see scope section of TR 23.741).
SA6 is discussing the re-use of OMA “Push to Communicate for Public Safety” (PCPS). OMA PCPS allows the usage of MBMS Bearer Services (among others) for media delivery. Note, it is not decided, whether MCPTT will be based on OMA PCPS. 
2 MBMS Bearer Services vs. MBMS User Services 
The GCS specifications (TS 23.468, 23.748 and 23.741 ) are only referring to the MBMS Bearer Services. Several companies regard this as an indication, that the MBMS User Services as specified in TS 26.346 are not needed for MCPTT. For example, OMA PCPS is only referencing to MBMS Bearer Services, although several functional components from the MBMS User Services are re-used. 

The intention of this section is to clarify the MBMS Bearer and User Services on a functional level in order to identify (separately), which “components” of the MBMS User Services can make sense for MCPTT. 
TS23.246 defines the general architecture for MBMS and differentiates between MBMS Bearer Services and User Services. TS23.246 defines the architecture for MBMS Bearer Access. An MBMS Bearer Service is uniquely identified by the TMGI + FlowId and is used to carry IP Multicast streams. For any application layer aspect (e.g. UDP handling, etc) and the detailed definition of the MBMS User Services, TS23.246 is referring to TS26.346. 
The MBMS User Services primarily define the formatting of the data to be carried over MBMS bearers (e.g. codecs, FEC, File Formats and packet formats, …) , but are also extending the MBMS Bearer Service Architecture by allowing the combination of Unicast and MBMS Bearer Services.
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Figure 1: BM-SC functional architecture [from TS 23.246]

The figure above depicts the BM-SC functional architecture from 23.246. It should be noted, that the functional architecture from TS 23.246 perspective considers more functions than in shown in TS 26.346: 
· The Membership Function is interacting with MBMS Bearer services in order to authorize activation and subscription transactions of MBMS Services. The MBMS Membership function is not show and further defined in TS 26.346. 
· The BM-SC Proxy and Transport Function is a Proxy Agent for signalling over SGmb and Gmb reference points between MBMS GWs/GGSNs and other BM-SC sub-functions. Note, multiple BM-SC functions may be connected to a single MBMS GW/GGSN.

The MBMS User Services primarily describe the combination of MBMS Bearer Services with other bearers such as unicast bearers. The usage of unicast is essential for security and other procedures. The availability and combination of the different tools are described through the MBMS Metadata handling.

The MBMS User Services allow the usage of unicast bearers for additional, associated delivery procedure, which are subfunctions of the “Session and Transmission Function”. The Associated Delivery Procedure allows the usage of unicast for File Repair and Reception Reporting procedures. Such Associated Delivery Procedures are not considered by TS 23.246.
	


3 GCS/ MCPTT and MBMS
3.2 Introduction

The media plane for GCS and MCPTT is depicted below. The source for the media is the GCS-AS and may be delivered using unicast and / or MBMS bearers. TS23.468 shows the BM-SC within the user plane. 
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Figure 2: Media traffic with unicast and MBMS on DL (from TS 23.468)
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Figure 3: Non-roaming architecture model for GCSE_LTE (from TS23.468)
From a functional level, also MCPTT services need to provide the needed information to UE. Here, we only focus on the MBMS related aspects. 

In principle, MCPTT services also need to follow the phase of MBMS provisioning (see Figure 4 in TS23.246).
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Figure 4: Phases of MBMS broadcast service provision (see TS23.246, Figure 4)
Service Announcement: The GCS AS is responsible of providing MBMS access information to UEs. The assumption is that the needed information is carried within an IMS message from the GCS AS to the UE. The GCS AS may generate the information or may retrieve the information from the BM-SC.
Session Start and MBMS Notification: The related MBMS Bearer(s) are established. UEs in the coverage are notified (i.e. MCCH).

Data Transfer: The actual user payload (speech, in case of MCPTT Rel 12) is transmitted.

Session Stop: The related MBMS Bearer(s) are torn down.

3.3 Needed information to describe an MCPTT User Plane
Rel 13 MCPTT is limited to support to Speech related media streams. Other media streams may be added in later releases.
In order to describe a speech related media stream over MBMS bearers, the device needs to receive at least the following information

· The number of media in the session 
· The destination IP address and port number for each RTP sessions in the MBMS bearer service 
· The protocol ID (e.g. RTP/AVP
· Media type(s) and fmt-list 
· Mode of MBMS bearer per media 
· Multi-Carrier deployments should be supported. The UE needs to interpret SIB15 correctly 
· The start time and end time of the session 
· In case Source Specific IP Multicast (SSM) is required for MCPTT, also the Sender IP Address must be present.

· In order to support nation wide services through multiple PLMN-IDs, a list of alternative TMGIs may be present. Note, it is unclear whether this case is relevant for MCPTT.  
Note, all above information except the information for Multi-Carrier support can be encoded in SDP.
3.4 Other features, which may be relevant for MCPTT
3GPP SA4 has developed a set of features, which may relevant for MCPTT in the present or in later releases:

· Reception Reporting: MBMS Streaming Delivery has defined a set of Quality of Experience metrics, which can be relevant for MCPTT as it may be critical to know the information has been correctly received. The UE is collecting QoE metrics and reports the collected metric back into the system in order to monitor the service quality on statistical bases.

· QoE report metrics is activated through SDP file parameters

· The collected metric is reported using HTTP into the infrastructure

· The reporting server information is provided through an XML structure (i.e. ADPD) 

· FEC: The transmission robustness of the session may be increased using an Forward Error Correction code. The existing FEC Framework allows the bundling of multiple flows (in particular the security flows) into the FEC protection structure. FEC is not in scope for current release of MCPTT, but may become relevant later.
· File Delivery (discrete media) in combination with continuous media: PCPS_Multicast foresees the usage of FLUTE (as defined in TS 26.346 for MBMS Download) for delivering Discrete Media. Discrete Media Delivery (and the usage of MSRP) is not in scope for the current release of MCPTT, but may become relevant later.
· MBMS Security and GBA: The PCPS_Multicast specification re-uses the MBMS Security Framework

· MOOD and Consumption Reporting: 3GPP SA4 has developed the “MBMS On-Demand” (MOOD) concept during Rel 12. The MOOD principles can be also applied to MCPTT in order to help the system selecting unicast or MBMS bearer delivery.

4 Deployment discussion

There are several ways to distribute functions in the GCS / MCPTT architecture between the GCS-AS and the BM-SC. The previous section is written on purpose from a UE perspective, which needs to receive certain information. Weather the GCS-AS is generating the information on its own or in collaboration with other functions like the BM-SC is more related to different deployment options.

The working assumption is that all media and control plane functions are gathered on the GCS-AS. In particular for Speech-only services, this can make sense.

However, when more advanced functions are activated, it can make sense to keep the implementation of functions together. 
For example, when FEC should be used to increase reliability, then it can make sense to keep all FEC related functions on the BM-SC. FEC related functions are the FEC code and the FEC framework handling. The FEC framework enables the creation of larger source blocks, containing the packets from multiple UDP flows.

Another example is reception reporting handling: It can make sense to re-use the Reception Reporting function from the BM-SC in order to collect the QoE reports from the devices.
5 Conclusion and Proposal

It is proposed to first identify and agree the needed information to activate MBMS service reception for a speech only service. Whether the MBMS User Services should be re-used or not should be a secondary question.

It is proposed to agree Section 2.2 as working assumption for the SA4 work on MCPTT and add the information into TR 26.879 “Media, codecs and MBMS enhancements for MC-PTT over LTE”. 

It is proposed to enable LTE Multi-Band support for MCPTT. The UE must receive MBMS SAIs as consequence.

It is proposed to enable Quality of Experience Reporting for MCPTT RTP session.

It is proposed to enable consumption reporting for MCPTT services.

It is proposed to enable two deployment alternatives and agree the needed details: 

Alt 1: All service related information gather on the GCS-AS

Alt 2: The GCS-AS may re-use functions, which are implemented on the BM-SC
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