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1 Introduction
In 3GPP SA4 MBS telco. Sept. 30th 2014, S4-AHI477 [6] was discussed. In the discussions, there was a request to provide flows associated with MooD as applicable to MBMS User Service over unicast. This contribution introduces 2 example flows as requested on Sept 30th . For each of the flows, basic assumptions and pre-conditions are listed, then the figure showing the flow, followed by a description of each of the steps in the flows. 
In 3GPP SA4 MBS telco. Sept 30th 2014, S4-AHI478 [5] was submitted as a draft CR that addresses the changes that were presented in S4-AHI477 [6]. As a result of the discussion and agreements during the discussions of S4-AHI477 [6], the draft CR in S4-AHI478 [5] was revised in S4-141218 [7], and includes the changes to TS 26.346 [3] needed to fulfill the flows in this contribution, in agreements of the discussions of S4-AHI477 [6].

2 MBMS User Services UC to BC MooD Example Flows
Flow 1 – Consumption Reporting enabled on unicast
Assumptions and pre-conditions
· SIB15 is available to the UE before and during service consumption on unicast and broadcast.
· MBMS Service Announcement made available to the UE before service consumption on unicast. The r9:availabilityInfo element in the USD includes SAIx, which is also present in SIB15. 
· MBMS Client is active

· It does not impact SIB15 parameter setting by the RAN
· Both r12: unicastAppService and r12: broadcastAppService element are included in the USD, however, the MBMS bearer is not set up by the network yet while the UE is consuming the service on unicast
· The value of serviceArea element in the deliveryMethod element is pre-set through a candidate coverage area information

· SIB2 and SIB13 are broadcasted by the cell
· location element in r12:consumptionReport indicates MBMS SAI

· No MBMS SAI change throughout (i.e. UE located in the same MBMS SAI)
· reportClientID is set to true in ADPD

· In this flow, UE MBMS Client is assumed to handle all the UE functions that are not the UE DASH Client functions. E.g. HTTP local cache, FLUTE receiver, MBMS service announcement receiver, other MBMS functions, etc…

· BMSC to content server interface is not standardized.

Flow 1 Sequence
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1: Service Announcement on ur'\icast (TS 26.346 clauses 5.2.4, 5.2.5)

2: SIB15 (SAIX) ”
3: HTTP Get (MPD URL) N
le 4: HTTP Response (MPD)
5: HTTP Get (DASH segment 1) N
6: HTTP POST (Consumption Report (start over unicast, serviceld, SAlx, clientld))
le 7: HT"FP Response
8: HTTP Get (DASH segment 1 URL) N
le 9: HTTP Response (DASH segment 1) over unicast
le 10: HTTP Response (DASH segment 1)
11: HTTP Get (DASH segment n+1 URL) N
12: HTTP Get (DASH segment n+1 URL) N

13: HTTP Response (DASH segment n+1) over unicast

<14: HTTP Response (DASH segment n+1)

15: HTTP POST (Consumption Report (periodic over unicast, serviceld, SAlx, clientld)) N
|

16: HTTP Response

17: Trigger MBMS Bearer for serviceld in SAIxD

19: HTTP POST (Consumption Report (p‘eriodlc over unicast, serviceld, SAlx, clientld)) »
20: HTTP Response (Service over MBMS bearer flag)

211 UE acquires service on MBS bearer

22: HTTP POST (Consumption Report (transition over MBMS, serviceld, SAlx, clientld))>
|

23: HTTP Response

[«

24: HTTP Get (DASH segment m+1 URL) N
<25: HTTP Response (DASH segment m+1)

26: DASH Segment m+1 over MBMS Bearer

27: HTTP Get (DASH segment m+1 URL) N
<28: HTTP Response (DASH segment m+1)

29: HTTP POST (Consumption Report (periodic over MBMS, serviceld, SAlx, clientld)) N
|
30: HTTP Response

[«




Flow 1 Description

Steps 1: The UE gets the MBMS service announcement over unicast. It gets the USBD, USD, ADPD, MPD, etc.... 

Step 2: The UE MBMS Client detects and read periodically SIB 15, and store the SAIs from it. In this case, SAIx is stored
Steps 3, 4: DASH Client obtains the MPD from UE MBMS Client.

Steps 5: DASH Client request first segment to the UE MBMS Client
Step 6, 7: The UE MBSM Client detects the first segment request for one of the service part of the USBD, thus it is recognized that the service is an MBMS User Service and the service is only available over unicast. The USD for the service includes SAIx. Furthermore, since the ADPD for the service includes r12:consumptionReport, the UE MBSM Client sends a Consumption Report including the clientId, serviceId associated to the selected service, SAIx (from step 2) and an indication of start of unicast consumption.
Steps 8-10: First DASH segment requested from content server and delivered to the UE Dash Client.
Steps 11-14: DASH Client requests and gets segment n+1 from content server. These steps are repeated as necessary, for subsequent segments for UE consumption of the MBMS User Service over unicast.

Step 15, 16: Once the periodic consumption reporting time is reached, the UE MBMS Client sends a Consumption Report including the clientId, serviceId, SAIx (from step 2) and an indication of periodic reporting of the MBMS User Service over unicast. This step is repeated at each reporting period timeout, until step 22.

Step 17: BMSC detects that there are enough UEs consuming the service on unicast in SAIx, and decides to trigger the sending of the service over an MBMS bearer.
Step 18: BMSC sets up an MBMS bearer for serviceId in SAIx.

Step 19, 20: UE sends next periodic Consumption Report. The BM-SC includes the flag in the response to indicate to the UE that the service is now available over MBMS bearer.
Step 21: UE acquires the service on MBSM bearer

Step 22, 23:  UE MBMS Client sends a Consumption Report to the BMSC, including the clientId, serviceId, SAIx (from step 2) and an indication of transition of consumption over MBMS bearer.
Steps 24-26: BMSC fetches the following DASH segment (m+1) from the content server and sends it on the MBMS bearer. UE MBMS Client reads and store the DASH segment received over the MBMS bearer.
Steps 27-28: UE DASH Client fetches the DASH segment from the UE MBMS Client.
Step 29-30: Upon detection of periodic timer expiration, the UE sends a Consumption Report including the clientId, serviceId, SAIx (from step 2) and the indication of periodic reporting for consumption of the MBMS User Service over an MBMS bearer.
Flow 2 – Mobility (SAI change)
Assumptions and pre-conditions
· SIB15 is available to the UE before and during service consumption on unicast and broadcast.

· MBMS Service Announcement made available to the UE before service consumption on unicast. The r9:availabilityInfo element in the USD includes SAI3 and SAI4
· MBMS Client is active
· It does not impact SIB15 parameter setting by the RAN
· Both r12:unicastAppService and r12:broadcastAppService element are included in the USD, however, the MBMS bearer is not set up by the network yet while the UE is consuming the service on unicast

· SIB2 and SIB13 are broadcasted  by the cell
· The value of serviceArea element in the deliveryMethod element is pre-set through a candidate coverage area information

· SAI change in unicast (SAI3 ( SAI4)
· reportClientID is set to true in ADPD

· location element in r12:consumptionReport indicates MBMS SAI
· In this flow, the UE MBMS Client is assumed to handle all the UE functions that are not the UE DASH Client functions. E.g. HTTP local cache, FLUTE receiver, MBMS service announcement receiver, other MBMS functions, etc…
· BMSC to content server interface is not standardized.

Flow 2 Sequence
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1: Service Announcement on unicavst (TS 26.346 clauses 5.2.4, 5.2.5)

e >
e 2: SIB15 (SAI3)
3: HTTP Get (MPD URL) N
le 4: HTTP Response (MPD)
5: HTTP Get (DASH segment 1) N
6: HTTP POST (Consumption Report (star{t over unicast, serviceld, SAI3, clientld)) N
le 7: HTTP Response
8: HTTP Get (DASH segment 1 URL) N
le 9: HTTP Response (DASH segment 1) over unicast
le 10: HTTP Response (DASH segment 1)
11: HTTP Get (DASH segment n+1 URL) N
12: HTTP Get (DASH segment n+1 URL) N

13: HTTP Response (DASH segment n+1) over unicast

414: HTTP Response (DASH segment n+1) 4
15: HTTP POST (Consumption Report (periodic over unicast, serviceld, SAI3, clientld))
le 16: HTTP [Response
e 17: SIB15 (SAl4)

18: HTTP POST (Consumption Report (location change over unicast, serviceld, SA4, clientld))>
T
19: HTTP Response

20: Trigger MBMS Bearer for serviceld in SAI4>

dic over unicast, serviceld, SAl4, clientld))

22: HTTP POST (Consumption Report (perlo! N
le 23: HTTP Response (Service over MBMS bearer flag)
24: UE acquires service on MBMS bearer |
I 25HTTP VPVBVCV)WS;I"V('Consumption Report (trans;tion over MBMS, serviceld, SAI4, clientld)) N
le 26: HTTP Response
27: HTTP Get (DASH segment m+1 URL) N
428: HTTP Response (DASH segment m+1)
le 29: DASH Segment m+1 over MBMS Bearer

30: HTTP Get (DASH segment m+1 URL) N
431: HTTP Response (DASH segment m+1)

32: HTTP POST (Consumption Report (periodic over MBMS, serviceld, SAl4, clientld))
T
33: HTTP Response





Flow 2 Description

Steps 1: The UE gets the MBMS service announcement over unicast. It gets the USBD, USD, ADPD, MPD, etc.... 

Step 2: The UE MBMS Client detects and read periodically SIB 15, and store the SAIs from it. In this case, SAI3 is stored
Steps 3, 4: DASH Client obtains the MPD from UE MBMS Client.

Steps 5: DASH Client request first segment to the UE MBMS Client
Step 6, 7: The UE MBMS Client detects the first segment request for one of the service part of the USBD, thus it is recognized that the service is an MBMS User Service and the service is only available over unicast. The USD for the service includes SAI3 and SAI4 (step 1). Furthermore, since the ADPD for the service includes r12:consumptionReport, the UE MBMS Client sends a Consumption Report including the clientId, serviceId associated to the selected service, SAI3 (from step 2) and an indication of start of unicast consumption.

Steps 8-10: First DASH segment requested from content server and delivered to the UE Dash Client.

Steps 11-14: DASH Client requests and gets segment n+1 from content server. These steps are repeated as necessary, for subsequent segments for UE consumption of the MBMS User Service over unicast.

Step 15, 16: Once the periodic consumption reporting time is reached, the UE MBMS Client sends a Consumption Report including the clientId, serviceId, SAI3 (from step 2) and an indication of periodic reporting of the MBMS User Service over unicast. This step is repeated at each reporting period timeout, until step 25.

Step 17: The UE MBMS Client reads SIB 15, and store the SAIs from it. In this case, SAI4 is stored
Step 18, 19: UE detects a location change in SAI from SAI3 to SAI4. SAI4 is in the USD, thus the UE triggers a Consumption Report including the clientId, serviceId, SAI4 (from step 17) and an indication of location change while consuming the MBMS User Service over unicast.

Step 20: BMSC detects that there are enough UEs consuming the service on unicast in SAI4, and decides to trigger the sending of the service over an MBMS bearer.

Step 21: BMSC sets up an MBMS bearer for serviceId in SAI4.


Step 22, 23: UE sends next periodic Consumption Report. The BM-SC includes the flag in the response to indicate to the UE that the service is now available over MBMS bearer.

Step 24: UE acquires the service on MBSM bearer

Step 25, 26:  UE MBMS Client sends a Consumption Report to the BMSC, including the clientId, serviceId, SAI4 (from step 17) and an indication of transition of consumption over MBMS bearer.
Steps 27-29: BMSC fetches the following DASH segment from the content server and sends it on the MBMS bearer. UE MBMS Client reads and store the DASH segment received over the MBMS bearer.

Steps 30-31: UE DASH Client fetches the DASH segments from the UE MBMS Client.

Step 32, 33: Upon detection of periodic timer expiration, the UE sends a Consumption Report including the clientId, serviceId, SAI4 (from step 17) and the indication of periodic reporting for consumption of the MBMS User Service over an MBMS bearer.
Applicability to non-DASH services

In the above flows, we have assumed the UE is consuming a 3GP-DASH service, and in that case the deliveryMethod in the USD includes a r12:unicastAppService element, as currently specified in TS 26.346 [3]. It would have been possible for the UE to consume a non-DASH service as the MBMS User Service, and in that case the deliveryMethod in the USD would have included the r8:alternativeAccessDelivery element instead, 
Location in ADPD r12:consumptionReport

The location element in the r12consumptionReport in the ADPD may indicate either CGI, ECGI or MBMS SAI. It is expected that in a given deployment makes use of a single location type, so there is no mix for e.g. of Consumption Reporting based on MBMS SAI, and Consumption Reporting based on ECGI, or Consumption Reporting based on CGI.
3 Proposal
Include the examples flows of clause 2 in the MooD TR [2].
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