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MBMS Bearer Services as defined in TS 23.246 [29] together with MBMS User Services defined in TS 26.346 [38], or MBMS Bearer Services accessed via the MB2 interface defined in TS 23.468 [30], provide means to deliver data or triggering payload over broadcast to multiple UEs at the same time. However, for devices UEs using power saving functions, e.g. Power Saving Mode (defined in clause 4.5.4) or extended idle mode DRX (defined in clause 4.5.13), the UEs are usually unreachable for long periods of time. Moreover, different UEs are likely to be reachable at different times. Therefore, it is important that the time intervals the UE stays awake to receive MBMS user service or to discover if there is any MBMS user service scheduled for delivery, should not necessarily be the same as the reachable intervals negotiated for extended idle mode DRX or PSM.
If a UE becomes unreachable for unicast service due to either PSM or extended idle mode DRX, the UE may still perform MBMS specific procedures, e.g. activation/deactivation of the MBMS bearer service, MBMS data transfer reception, reception of service announcement (if needed), as defined in TS 23.246 [29] and TS 26.346 [38].
For those intervals the UE needs to be awake for MBMS bearer service, the following cases can be identified:
1.	When the UE's need to be awake due to MBMS coincides with the UE already being in connected mode due to other reasons, the UE follows normal connected mode procedures.
2.	When the UE's need to be awake due to MBMS coincides with the UE already being in idle mode and reachable (e.g. in active time for PSM or PTW for eDRX) the UE follows normal idle mode procedure.
3.	When the UE's need to be awake due to MBMS coincides with the UE being in idle mode and in deep sleep, i.e. unreachable for paging to the network, the UE leaves the deep sleep state only to perform procedures related to MBMS service.
-	If the MBMS user service does not require the UE to transition to connected mode, i.e. the UE receives MBMS user service in idle mode, then the UE does not update the MME to become reachable for paging. The UE would therefore still be considered unreachable for paging in the MME. This minimizes the signalling between the UE and the network.
-	If the MBMS user service requires the UE to transition to connected mode (e.g. for HTTP reception reporting, file repair, etc.) then the UE performs regular procedures for ECM connected mode. This would therefore make the UE become reachable in the network for other unicast services.
4.	When the UE is in the middle of an MBMS data transfer, and the UE is scheduled to move to deep sleep due to power saving, e.g. end of PTW for extended idle mode DRX or expiration of active time for PSM, then the UE does not go to deep sleep during the remainder of the current MBMS data transfer.
NOTE 1:	If at the end of the current MBMS data transfer, the UE knows there is another MBMS data transfer scheduled soon, in that case depending of the time between MBMS data transfers, the UE can decide to go to sleep between MBMS data transfers.
There are two possible ways the UE can be notified of an upcoming MBMS broadcast session start:
1.	If MBMS User Services defined in TS 26.346 [38] is used, the UE needs to receive MBMS service announcement while awake (i.e. while in connected mode, or while idle mode during PTW for extended idle mode DRX, or active time for PSM). The UE wakes up if not already awake for MBMS service reception based on the schedule received in the service announcement. For this option, the MBMS service announcement may be provided via MBMS broadcast service announcement or via any of the possible unicast service announcement delivery mechanisms defined in TS 23.246 [29]. If MBMS access via the MB2 interface as defined in TS 23.468 [30] is used, similar mechanisms need to be provided by the application layer using unicast mechanisms.
NOTE 2:	In order to allow all UEs using power saving function to receive the service announcement in time to be able to receive the MBMS broadcast data delivery, the application server needs to be aware of the maximum unreachable period of the UEs.
2.	The UE may be configured by the application server with specific times to perform MBMS procedures, and wakes up from deep-sleep if needed at those times. The UE may also receive MBMS service announcements and/or MBMS broadcast delivery at those times (if needed).
NOTE 3:	The configuration (e.g. TMGI, start time) is out of scope of 3GPP and assumed to be performed between application server and UE at application layer. The application server needs to initiate MBMS bearer service procedures during those time intervals.
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5.5.1	Group message delivery using MBMS


Figure 5.5.1-1: Group message delivery using MBMS
NOTE 1:	Unless the SCS/AS wants to extend the expiration time for an allocated TMGI, steps 1-5 can be skipped if a valid TMGI allocation already exists or if the MBMS bearer activation is performed without TMGI pre-allocation.
If MB2 is used:
1.	If there is no assigned TMGI for an External Group Id, the SCS/AS sends the Allocate TMGI Request (External Group ID, SCS Identifier, (optional) location information, Accuracy) message to the SCEF. The SCS/AS may determine the IP address(es)/port(s) of the SCEF by performing a DNS query using the External Group Identifier or using a locally configured SCEF identifier/address. The location information restricts the distribution of the group message. It takes the format indicated in Accuracy parameter which can be either a list of cell IDs, or a list of MBMS Service Areas, or civic addresses, or a geographic area, or a combination of any of the above. Using the location information, the SCEF checks whether the SCS/AS is authorized to request TMGI allocation.
	If the expiration time for a previously allocated TMGI is to be extended, in addition to External Group ID, SCS Identifier and location/area information, the previously allocated TMGI is included in the Allocate TMGI Request message.
NOTE 2:	A single SCEF can be connected to multiple BM-SCs in a given PLMN. The location information is used to identify BM-SC(s) to which MB2-C/U messages are to be sent to.
2.	The SCEF determines whether the SCS/AS is authorized to request TMGI allocation.
3.	The SCEF initiates TMGI allocation by the BM-SC (see TMGI Allocation Procedure specified in TS 23.468 [30]). In this procedure, if the TMGI is not included in step 1, the SCEF requests allocation of only one TMGI. If a TMGI is included in step 1, the SCEF requests to extend the TMGI expiration time for that TMGI. The SCEF stores TMGI and TMGI expiration received in this step.
4.	The SCEF sends Allocate TMGI Response (Cause, TMGI, TMGI expiration) message to the SCS/AS. Cause value indicates success or failure of the requested procedure. In the case of failure, the reason for the failure condition is also included. The TMGI allocated by the BM-SC to which the SCS/AS is expected to send the group message, and TMGI expiration indicating the expiration time for the TMGI are also included.
NOTE 3:	The SCEF may cache the serving BM-SC Identity information and mapping between External Group ID and TMGI.
	Steps 5 to 14 are skipped if the SCS/AS only wants to extend the expiration time of the TMGI (MB2 only).
5.	Application level interactions may be applied for the devices UEs of specific group to retrieve the related MBMS service information, e.g. TMGI, start time, etc. in the case of MB2. Application level interactions between the UE and the SCS/AS are out of scope of this specification.
If xMB is used, steps 1 to 5 are skipped.
6.	The SCS/AS sends the Group Message Request (External Group Identifier, SCS Identifier, TMGI (MB2 only), Message Delivery Stop Time (xMB only), optional (Group Message Payload, location information, Accuracy, Message Delivery Start Time) message to the SCEF.
	In the case of xMB, the SCEF creates a service using xMB for the group message and associates the external Group Identifier with the HTTP REST resource identifier of the service provided by the BM-SC upon service creation. The then SCEF forwards either only the ServiceID (see Table 5.4-1 in TS 26.348 [46]) to the SCS/AS or all service announcement. After the service is created, the SCS/AS triggers session creation towards the SCEF.
	The SCEF assigns a TLTRI that identifies this group message delivery request. The location information is included to identify the location over which group message is to be sent. It takes the format indicated in Accuracy parameter which can be either a list of cell IDs, or a list of MBMS Service Areas, or civic addresses, or a geographic area, or a combination of any of the above.
	The Message Delivery Start Time indicates the time at which the group message is to be sent by the network on the MBMS bearer(s). If not included, the group message is expected to be sent immediately. The Message Delivery Stop Time indicates the time at which the group message delivery is expected to be completed. When included, Group Message Payload indicates the payload the SCS/AS intends to deliver to UEs. Absence of Group Message Payload is indicative of the SCS/AS using delivery of group message in step 13a.
NOTE 4:	A single Group Message Payload can be sent to all included TMGIs (MB2 only).
NOTE 5:	Whether actual payload or a reference to the payload (e.g. URI) is sent in this step is left to Stage 3. In the case of the latter, the SCEF downloads the payload prior to step 13.
	In the case of xMB, if the application in the UE receives a ServiceId through application level interaction, the application can activate reception using MBMS device APIs (see TS 26.347 [42]).
7.	The SCEF checks that the SCS/AS is authorised to send a group message request. It also checks to see if Message Delivery Start Time doesn't start after the TMGI expiration (MB2 only). In the case of xMB, the SCEF ensures that the xMB session stop time is not before the Message Delivery Start Time. If either of the checks fail, then the SCEF executes step 11 with a cause value indicating the reason for the failure condition and the flow stops at this step. In this case, the SCS/AS may subsequently release the TMGI allocated at step 3 by requesting an explicit de-allocation, or may rely on the expiration timer.
8.	If MB2 is used, the Activate MBMS Bearer Procedure (see clause 5.1.2.3.2 of TS 23.468 [30]) is executed with the following changes:
-	In step 1 of this procedure, the SCEF, acting as GCS AS, may include location information from step 6. If no location information is provided in step 6 of this procedure, then the SCEF, based on local configuration, uses either a list of MBMS Service Area Identities, or a list of cell IDs, or both as the MBMS broadcast area.
-	In step 2 of this procedure, the BM-SC may map the civic address(es) (if provided) and/or geographic area(s) (if provided) of location information into MBMS Service Area Identities subject to operator policies.
8a-8c. If xMB is used, the Create Session procedure (see clause 5.4.2 of TS 26.348 [46]), Get Session Properties (see clause 5.4.3 of TS 26.348 [46]) and the Update Session Procedure (see clause 5.4.4 of TS 26.348 [46]) is executed with the following changes and clarification:
-	SCEF acts as a Content Provider.
-	After completion of the Get Session Properties procedure, the Session Type value is set to "Files" by the SCEF irrespective of the received value for this parameter.
-	In step 1 of Update Session procedure, the SCEF may include location information from step 6, session start and session stop. If no location information is provided in step 6 of this procedure, then the SCEF, based on local configuration, uses either a list of MBMS Service Area Identities, or a list of cell IDs, or both as the MBMS broadcast area. The SCEF shall derive the session start based on the Message Delivery Start Time if provided in step 6 and the session stop based on the Message Delivery Stop Time if provided in step 6. Session Resource ID as defined in TS 26.348 [46] Create Session response sent by the BM-SC to SCEF uniquely identifies an MBMS session during which MBMS service data is sent. Given that an MBMS session can target a certain MBMS Service Area via a TMGI and an MBMS Service Area description, it can be mapped to a specific group (i.e., MBMS UEs belonging to that group and which have received MBMS service announcement information containing the TMGI of the MBMS bearer service associated with this MBMS session can activate reception for that session).
-	In step 2 of Update Session procedure, the BM-SC may map the civic address(es) (if provided) and/or geographic area(s) (if provided) of location information into MBMS Service Area Identities subject to operator policies.
	In the case of xMB, depending on the service created, the BM-SC may send the service announcement information to the UE as specified in TS 26.348 [46]. The service announcement information is referenced by the ServiceId which was provided by the BM-SC to the SCEF and then forwarded to the SCS/AS for service identification.
9.	Void.
10.	Void.
11.	The SCEF sends a Group Message Response (TLTRI, TMGI (MB2 only), Acceptance Status, (optional) SCEF Message Delivery IP address/port) message to the SCS/AS to indicate whether the Request has been accepted for delivery to the group. The SCEF sends Acceptance Status of TMGI to indicate whether activation of MBMS bearer corresponding to the TMGI was accepted or rejected. If Group Message Payload was not included in step 6, then the SCEF also sends SCEF Message Delivery IP address and port number to the SCS/AS.
NOTE 6:	The SCEF can map BM-SC address and port number (received in step 8 for MB2 or xMB delivery) to a different IP address and port number to be used between the SCEF and the SCS/AS for delivery of group message payload.
12.	Application level interactions may be applied for the devices UEs of specific group to retrieve the related MBMS service information, e.g. TMGI, start time. Application level interactions between the UE and the SCS/AS are out of scope of this specification. When using xMB, the application may receive the appropriate information through MBMS device APIs from the MBMS Client (see TS 26.347 [42]).
13a.	If Group Message Payload was included in step 6, then at Message Delivery Start Time, the SCEF delivers to BM-SC the Group Message Payload(s) to corresponding to the MB2-U or the xMB-U IP address and port number associated with respective TMGI. If Group Message Payload was not included in step 6, then at or after the requested Group Message Start Time, but before the TMGI Expiration time (if MB2 is used) or Message Delivery Stop Time (if xMB is used), the SCS/AS transfers the content to be delivered to the group to the SCEF using the SCEF Message Delivery IP address and port number received at step 11, and then the SCEF delivers the content to the BM-SC. The BM-SC transfers the corresponding content to UEs. The SCS/AS may repeat Step 13a unless the Message Delivery Stop Time is reached. To avoid that potential responses to the broadcast message by high numbers of devices UEs are sent at almost the same time, it is recommended that the SCS/AS provide the UEs with a response time window if it expects the UEs to respond to the delivered content.
NOTE 7:	Subsequent to this step, it is up to the SCS/AS if the MBMS bearers will be kept active and allocated and for how long. The mechanisms defined in TS 23.468 [30] or TS 26.348 [46] can be used by the SCEF to release the MBMS resources.
13b.	Upon execution of 13a, the SCEF sends a Group Message Delivery (TLTRI, TMGI, Delivery Trigger Status) message to the SCS/AS to indicate whether group message delivery was triggered successful. TLTRI refers to the transaction identified by TLTRI in step 6. For the TMGI, the SCEF sends Delivery Trigger Status to indicate whether delivery of Group Message Payload corresponding to the TMGI was successful or not.
14.	When a UE receives the Group Message Payload it may initiate immediate or later communication with the SCS/AS.
NOTE 8:	It is recommended that the UE application ensures distribution of any responses within the response time window.
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Figure 5.5.2-1: Modification of previously submitted Group Message
0.	The pre-condition for this flow is the successful completion of step 11 from clause 5.5.1.
1.	Application level interactions may be applied for the devices UEs of specific group to retrieve the related MBMS service information, e.g. TMGI, start time, etc. in the case of MB2 or ServiceId in the case of xMB. When the application receives a ServiceId through application level interaction, the application can activate reception using MBMS device APIs (see TS 26.347 [42]). Application level interactions between the UE and the SCS/AS are out of scope of this specification.
2.	The SCS/AS determines that modification of previously accepted Group Message Delivery Request is required. The SCS/AS sends the Modify Group Message Request (TLTRI, Requested Action, Message Delivery Start Time, Message Delivery Stop Time (xMB only), optional (External Group Identifier, SCS Identifier, TMGI (MB2 only), Group Message Payload, location information, Accuracy) message to the SCEF. In the case of xMB, the SCEF identifies the associated MBMS Service using the external Group Identifier. Requested Action is either set to "Modify", or "Cancel". "Modify" indicates the request is to modify the transaction identified by TLTRI. "Cancel" indicates the request is to cancel the transaction identified by TLTRI. When set to "Modify", then the remainder parameters, except Message Delivery Start Time, are optional, and included only if different to that of step 6 from clause 5.5.1. When set to "Cancel", no other parameters are included.
3.	The SCEF uses TLTRI to locate the context of previously accepted Group Message Delivery Request executed in clause 5.5.1. If no associated transaction is found, or if a transaction if found but step 13a from clause 5.5.1 was completed, then step 4 is executed with appropriate Cause value, and the flow stops at this step. Otherwise, the flow proceeds.
4.	If Requested Action was set to "Cancel", then if MB2 is used the mechanisms defined in clause 5.1.2.3.3 of TS 23.468 [30] and if xMB is used the mechanisms defined in clause 5.4.5 of TS 26.348 [46] are executed by the SCEF to release the associated MBMS resources. If Requested Action was set to "Modify", then if MB2 is used the mechanisms defined in clause 5.1.2.4 of TS 23.468 [30] are used by the SCEF to modify the associated MBMS resources, whereas if xMB is used the mechanisms defined in clause 5.4.4 of TS 26.348 [46] with the following changes:
-	In step 1 of this procedure, the SCEF, acting as GCS AS (if MB2 is used) or Content provider (if xMB is used), may include location information from step 2. If no location information is provided in step 2 of this procedure, then the SCEF, based on local configuration, uses either a list of MBMS Service Area Identities, or a list of cell IDs, or both as the MBMS broadcast area.
-	In step 2 of this procedure, the BM-SC may map the civic address(es) (if provided) and/or geographic area(s) (if provided) of location information into MBMS Service Area Identities subject to operator policies.
5.	If Requested Action was set to "Cancel", then the SCEF sends a Modify Group Message Response (Cause) message to the SCS/AS with appropriate Cause value depending on whether the cancellation was accepted, and the flow stops at this step. If Requested Action was set to "Modify", then the SCEF sends a Modify Group Message Response (Cause, TMGI, Acceptance Status) message to the SCS/AS to indicate whether the requested modifications were accepted. The usage of parameters is similar to step 11 of clause 5.5.1.
6.	Steps 12-14 of clause 5.5.1 are executed.
* * * * End of changes * * * *
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