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1 Introduction

This contribution proposes three example call flows for adoption in the MooD Technical Report, TR 26.849, and is a revision of S4-AHI473 [1] based on the presentation and agreed changes during the MBS AH#39 meeting.  The first is based on the architecture and call flow from Qualcomm as described in Tdoc S4-140328 [2] and later revised in Tdoc S4-140520 [3], along with agreed text per Tdoc S4-140668 [4] for incorporation into TR 26.849.  The latter change replaces "HTTP Redirection with 3GPP extension header" by "HTTP 200 OK with 3GPP Extension Header" as the proper mechanism of Option 1A as the preferred method for initiating the UE to broadcast reception of the offloaded service to MBMS.  The second call flow is similar to the previous one, but employs the HTTP 3xx Redirect with 3GPP Extension Header instead of the HTTP 200 OK response, as the means to redirect the UE to broadcast reception of the offloaded service to MBMS. In other words, it corresponds to the Option 1B method in sub-clause 4.4.4.1.2 of TR 26.849. The third call flow is based on the architecture and call flow from Huawei in Tdoc S4-AHI458 [5], and which has been amended in the version as shown below.
The first call flow corresponds to the "UE-Elected Offloading" method for MooD service initiation as specified in sub-clause 12.2 of Rel-12 TS 26.346.  The second call flow corresponds to the "Network-Elected Offloading" method as described in Tdoc S4-141049 [6] which was agreed for incorporation into Rel-12 TS 26.346 during SA4 #80.
2 Example Call Flow #1
The example call flow below in Figure 1 illustrates the Option 1A based MooD service initiation procedure as triggered by the use of an HTTP 2xx response code from the proxy server function which includes the MooD header to activate the MBMS client.  It is basically the same call flow as previously shown in S4-140328 [1], with the main exception of step 13, in which a 2xx response is indicated in place of the 3xx redirection response code.  The diagram shows the proxy server function to be part of the BM-SC, as an example implementation.  The proxy server function may also be a separated network function from the BM-SC.
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Figure 1 – Example Call Flow Using Option 1A
1) The application provides the URL to the MPD to the DASH client. 

2) The DASH client, via the local HTTP proxy/cache in the UE, requests the MPD from the Content Server over unicast.

3) 
4) The Content Server returns the requested MPD via unicast to the DASH client via the local HTTP proxy/cache.

4a)
From information in the MPD, the DASH client selects a specific DASH Representation and Segment of a specific Period (in this example, Segment 1 of the 256 kbps-encoded video Representation of Period 3).  Assuming that the chosen content is eligible for MBMS offloading, the UE, via the local HTTP proxy/cache, sends the request to the designated network proxy server function, and attaches its location in the 3GPP-defined HTTP extension header, i.e., the “MooD header”.

4b) The proxy server function in turn forwards the request from the UE to the Content Server containing DASH Segments, but does not include the MooD header in the request.
5) The Content Server returns the requested Segment to the DASH client via the proxy server function and the UE's HTTP proxy/cache.

6) Steps 5 and 6 are repeated prior to detection of high unicast demand for a particular content deemed eligible for MBMS offloading by the proxy server function.

7a)
The proxy server function detects high unicast demand in one or more geographical areas based on the reported UEs’ locations in the requests for content deemed eligible for offloading to MBMS, and informs the BM-SC of such event.
7b)
BM-SC enables MBMS delivery of the previously unicast content in one or MBMS service areas in accordance to the detected locations of service popularity.
8) BM-SC requests for and obtains the unicast MPD from the Content Server containing MPD.

9) BM-SC produces the MPD for the newly-created MBMS User Service, which may be a unified MPD conveying all available Representations (for MBMS bearer delivery and fallback to unicast bearer).
10) The USD for the new MBMS service is delivered on the download session allocated for USD transport.
11) The Content Server provides to the BM-SC all Segments of the DASH Media Presentation available for MBMS delivery.
12) The BM-SC sends an indication to the proxy server function that the latter should trigger or activate the UE for future MBMS reception of the requested content.
13a)
The DASH client sends request to the proxy server function for Segment M of the same Representation it had been receiving over unicast, including the UE’s location in the MooD header, via the UE's HTTP proxy/cache.
13b)
The proxy server function forwards the request from the UE to the Content Server containing DASH Segments, but does not include the MooD header in the request.
14a)
The Content Server returns the requested Segment to the proxy server function.
14b)
The proxy server function sends to the an HTTP 2xx response containing the requested Segment in the entity body, along with the 3GPP-defined MooD header as HTTP extension header. Included in the MooD header is the service identifier of the newly-established MBMS User Service, in the form of the serviceId element of the USD.
15) The local HTTP proxy/cache sends indication to activate the MBMS client.  The serviceId value received by the local HTTP proxy/cache in step 14b is also forwarded to the MBMS client.
16) Steps 14-15 involving continued unicast access of Segments are repeated until the dynamic MBMS service is set up at the UE.
17a and b) Upon activation, the MBMS client obtains the USD and related fragments including the MPD over the MBMS bearer or the unicast bearer.
18) The MBMS client activates reception of the FLUTE session for the MBMS User Service whose serviceId in the USD matches the serviceId value that it had earlier received in step 14b from the proxy server function.
19) The MBMS client is now fully ready to receive Segments over the MBMS bearer.
20) Segments (and subsequent MPD updates, if any) for MBMS service X are received by the MBMS client on the activated FLUTE session for MBMS Service X.

21) The MBMS client forwards received Segments and/or MPD updates for service X to the local HTTP proxy/cache.
22) The MBMS client informs the local HTTP proxy/cache to directly serve contents to the DASH client for future Segment requests.
23) The DASH requests Segment N of the DASH Media Presentation on service X.
24) The local HTTP proxy/cache delivers the requested Segment N to the DASH client via a 200 OK response.
25) Steps 24-25 are repeated as long as the DASH client continues to request subsequent Segments of this DASH Media Presentation on MBMS Service X.
3 Call Flow Example #2

The example call flow below in Figure 2 illustrates the Option 1B based MooD service initiation procedure as triggered by the use of an HTTP 3xx response code from the proxy server function which includes the MooD header to activate the MBMS client.  The diagram shows the proxy server function to be part of the BM-SC, as an example implementation.  The proxy server function may also be a separated network function from the BM-SC.


[image: image2.emf]23.  Segments/MPD delivery from MBMS client to local proxy/cache

(and continues for duration of Service X)

(Exemplary UE architecture)

DASH client

Local HTTP 

Proxy/Cache

Service Announcement 

and Session & 

Transmission functions

Content Server

(DASH Segments)

Application

MBMS client

Proxy Server

function

Content Server

(MPD)

26. 200 OK (seg-N)

25. HTTP GET (http://example.com/per-3/rep-256/seg-N.3gp)

USD indicates that the same Representation contained in unicast MPD (e.g., rep-256) is also contained in unified MPD and available over 

broadcast delivery

19. Acquire USD (including MPD URL and MPD for each DASH-over-MBMS service) over broadcast (18a) or over unicast (18b)

19a 

19b

17. Trigger MBMS Client, including

forwarding of serviceIdvalue

BM-SC

14. HTTP 3xx response containing MooD header to activate MBMS client; example Location

header (redirection URL) = http://example.com/redirect/per-3/rep-256/seg-M.3gp;

MooD header includes serviceIdof newly-established MBMS User Service

20.serviceIdreceived in step 17 matches 

one of the service IDs in the USD; activate 

FLUTE session for that MBMS User Service

18. Repeat steps 13-16 for next successive unicast Segment requests until MBMS service is set up

21. MBMS Ready

27. Steps 25-26 are repeated as long as the DASH 

client continues to request Segments of the same 

Representation of the  DASH Media Presentation

P-GW

24.  Informs local proxy/cache to directly

serve DASH client’s Segment requests

22. Segments/MPD updates (inband) over FLUTE  for Service X

15a. HTTP GET (http://example.com/redirect/per-3/rep-256/seg-M.3gp)

along with MooD header containing UE’s location

16. 200 OK (seg-M)

API between MBMS 

Client & Local HTTP 

Proxy

Interfaces outside the 

scope of  Standard

(but expected to be simply 

HTTP GET request/reponse)

LEGEND

Standard Changes 

Required

Mode performs processing of the HTTP request or 

response message (e.g. proxying, demand measurement) 

Mode performs transparent forwarding of 

the 

HTTP request or response message

13. HTTP GET (http://example.com/per-3/rep-256/seg-M.3gp); UE’s 

location is included in 3GPP-defined MooD header (as HTTP header extension)

15b. HTTP GET (http://example.com/per-3/rep-256/

seg-M.3gp); MooD header is not included in request

Steps 1-12 are identical to steps 1-12 in Call Flow #1


Figure 2 – Example Call Flow Using Option 1B

1 – 12) Identical to steps 1-12 in call flow #1 as shown in Fig. 1. 

13) The DASH client’s request for Segment M of the same Representation it had been receiving over unicast, including the UE’s location contained in the MooD header, is received by the network proxy server function.
14) The proxy server function returns an HTTP 3xx response with a redirection URL in the Location header, along with the 3GPP-defined MooD extension header to activate the MBMS client, which is received by the local HTTP proxy/cache in the UE.  Included in the MooD header is the service identifier of the newly-established MBMS User Service, in the form of the serviceId element of the USD.
15a)
The local HTTP proxy/cache sends a redirected request for Segment M, which includes the UE’s location in the MooD header, to the proxy server function.
15b)
The proxy server function forwards the request from the UE to the Content Server containing DASH Segments, but does not include the MooD header in the request.

16) The content server returns the requested Segment M via a 200 OK response, which reaches the DASH client via the network proxy server function and the local proxy/cache.

17) The local HTTP proxy/cache sends indication to activate the MBMS client.  The serviceId value received by the local HTTP proxy/cache in step 14 is also forwarded to the MBMS client.
18) Steps 13-16 involving unicast Segment requests that encounter the HTTP 3xx responses from the network proxy server function, followed by subsequent redirected requests for and returned Segments from the content server, are repeated until the dynamic MBMS service is set up at the UE.

19 – 27) These steps are identical to and map 1:1 to steps 17-25 of call flow #1 in Fig. 1 (i.e., step 19 in call flow #2 corresponds to step 17 in call flow #1, step 20 in call flow #2 corresponds to step 18 in call flow #1, and so on).
4 Call Flow Example #3
Note: 
In this call flow, it is assumed that the P-GW is configured by the operator to send requests for unicast content eligible for MooD offloading to the HTTP Proxy server. Doing so avoids the requirement that the proxy server must be capable of measuring the unicast traffic demand for every conceivable content item accessible to the UE over the unicast network, nor does the MooD Configuration MO have to be provisioned to the UE.  Also, it is noted that although as shown, it is the proxy server that determines the MBMS capability of the UE by examining the MooD header, such determination of UE's MBMS capability could instead also be performed by the P-GW, and indicated to the proxy server for demand measurement.
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Figure 3 – Example Call Flow of network based MBMS service Initiation
1) The application provides the MPD URL to the UE. 

2a)
The UE requests the MPD file via HTTP proxy from content server over unicast. A MooD-capable UE will include the MooD header field in the HTTP GET request. Indication that the UE is MooD capable is conveyed by the MooD header containing solely the field-name followed by a colon (":"), i.e., absence of a field-value in the header. The UE’s location will be included in the MooD header if the MooD Configuration MO is not present in the UE and is preconfigured with a rule to indicate its location in the HTTP request. The UE location can serve as implicit indication that the UE is MooD capable.
2b)
The proxy server forwards the request from the UE to the Content Server, but does not include the MooD header in the request.
3)
The MPD file is delivered back to UE via HTTP proxy.

4a)
The UE requests a Segment object via HTTP proxy from content server over unicast. A MooD-capable UE will include the MooD header field in the HTTP GET request
4b)
The proxy server forwards the request from the UE to the Content Server, but does not include the MooD header in the request.

5)
The Segment object is delivered back to UE via HTTP proxy.
6a)
The HTTP proxy detects the high attachment event through the counting of UE request with MooD header. 

6b)
If MooD header includes UE’ location information, the HTTP proxy obtains UE’s location information directly from the request. Otherwise, If the MooD header include MooD capability indication, then the HTTP proxy acts as an AF to obtain the location information from the PCRF as specified by TS 29.214 (Rel-12). 
7) 
The HTTP proxy decides to trigger eMBMS mode switch, and passes MPD information and UE’s location information to the BM-SC. 

Note: only MooD-capable UE’s information will be passed to the BM-SC.

8)   The BM-SC decides to switch from non eMBMS unicast to eMBMS transmission for the content delivery. USD is constructed based on the MPD information and UE’s location information. 

9)
The BM-SC provides a USD including information that the eMBMS service is available over both UC and BC. The BM-SC notifies the HTTP proxy with USD URL, and the UE’s identification indicating its eligibility for future MBMS reception. For those UEs which are not served by the eMBMS, will be served by the HTTP proxy over unicast.

Note: The interface between the HTTP proxy and BM-SC is not standardized at this release.

10a)
HTTP proxy obtains the content from the content server.

10a.1) HTTP proxy delivers the contents to the BM-SC.

10b) As an alternative to 10a), the BM-SC obtains the content from the content server.

11) The new Segment request message including MooD header comes to the HTTP proxy.

12) The HTTP proxy sends either a 2xx response carrying the requested Segment or a 3xx response with a redirection URL, along with the MooD header (including USD URL), which prompts the UE to activate its MBMS client. To enable seamless transition from unicast to broadcast reception, unicast delivery of DASH Segments will continue until the UE's MBMS client is ready to receive content via the MBMS bearer, at which time delivery will be switched from unicast to broadcast.

13) The BM-SC establishes the MBMS bearer and sends the content over MBMS bearer.
14) The UE activates the MBMS client.

15a) The UE may obtain the USD from the HTTP proxy over unicast.

15b) As an alternative, the UE obtains USD over broadcast.

16) The UE is now MBMS-ready to receive the next Segment over the MBMS bearer to facilitate unicast-to-broadcast switch.

17) The UE obtains Segment content over broadcast.

5 Proposal
It is proposed that both MBMS service initiation calls flows as shown in clauses 2 and 3 be agreed to be incorporated in a revised version of TR 26.849.
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