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4.5.18a
MBMS user service for NB or M UE categories
TS 36.306 [x] defines UE categories M1, M2 for WB-E-UTRAN and NB1, NB2 for NB-IoT that can only support limited bandwidth and transport block size. In order for UEs of these categories to be able to receive MBMS user service E-UTRAN needs to know the UE category that applies to the specific service indicated by the TMGI. 

In order for E-UTRAN to know the maximum UE category, this is provided by SCS/AS and is then signalled by the BM-SC to E-UTRAN following the procedures described in clause 5.5.1 of the present specification and TS 23.246 [29].

**** NEXT CHANGE ****
5.5
Group message delivery procedures

5.5.1
Group message delivery using MBMS
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Figure 5.5.1-1: Group message delivery using MBMS

NOTE 1:
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.

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, TATD, (optional) location information, UE Category Info) 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 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. The UE Category Info indicates the "M" or "NB" category (M1,M2, NB1, NB2) of UEs as defined clause 4.5.18a that can receive the service.
NOTE 2:
A single SCEF can be connected to multiple BM-SCs in multiple PLMNs. The location information is used to identify BM-SC(s) to which MB2-C/U messages are to be sent to.

NOTE X: If category M2 is included, M1 or M2 can be used over the radio interface. If category NB2 is included, NB1 or NB2 can be used over the radio interface. 

NOTE Y: There is no "ordering" between NB and M categories (i.e., in general a M1/M2 UE cannot decode NB1/NB2 data)
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]). The SCEF stores TMGI list and TMGI expiration received in this step. If the "UE Category Info" was included in step 1, it is also included in this step. BM-SC stores the "UE Category Info" as provided by SCEF for the allocated TMGI.
NOTE 5:
The SCEF can map location information provided by the SCS/AS to MBMS broadcast area based on configuration in the operator domain.

4.
The SCEF sends Allocate TMGI Response (TATD, Cause, list (TMGI, location, TMGI expiration)) message to the SCS/AS. Cause value indicates success or failure of the requested procedure. In case of failure, the reason for the failure condition is also included. TMGI list contains the TMGIs allocated by the BM-SC to which the SCS/AS is expected to send the group message along with the location information for the TMGIs, and TMGI expiration indicating the expiration time for the TMGI.

NOTE 6:
The SCEF may cache the serving BM-SC Identity information and mapping between External Group ID and TMGI.

5.
Application level interactions may be applied for the devices 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.

6.
The SCS/AS sends the Group Message Request (External Group Identifier, SCS Identifier, TATD, TLTD, optional (list of (TMGI, Group Message Payload)), (optional) location information, Message Delivery Start Time)) message to the SCEF. The location information TLTD identifies this group message delivery request. The location/area information is included only if the location over which group message is to be sent is to be narrowed further (from location information sent in step 1). 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. 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 7:
A single Group Message Payload can be sent to all included TMGIs.

NOTE 8:
The SCS/AS can send different Group Message Payloads to different TMGIs to allow support of location-based content tailoring. indicated by the SCS/AS may be the geographic area information.

NOTE 9:
Whether actual payload or a reference to the payload (e.g. URI) is sent in this step is left to Stage 3. In case of latter, the SCEF downloads the payload prior to step 13.

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. 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.
The SCEF sends an Activate MBMS Bearer Request (MBMS broadcast area, TMGI, QoS, start time) message to the BM-SC (see TS 23.468 [30]). TMGI list from step 6 is used. Message Delivery Start Time is sent as start time in this procedure.

NOTE 10:
The SCEF maps between location information provided by the SCS/AS and the MBMS broadcast area for the distribution of the content to the group based on configuration in the operator domain. The SCEF needs to be aware that the selected MBMS broadcast area may result in broadcast of the content over an area larger than the area that may be indicated by SCS/AS.

9.
BM-SC performs the Session Start procedure (see MBMS Session Start procedure specified in TS 23.246 [29]). If the "UE Category Info" is stored for this TMGI, BM-SC includes it as well in the Session Start procedure as described in TS 23.246 [29].
10.
The BM-SC sends an Activate MBMS Bearer Response to the SCEF (see TS 23.468 [30]).

11.
The SCEF sends a Group Message Response (TATD, list of (TMGI, 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. For each TMGI (received in step 6), the SCEF sends Acceptance Status 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 for each TMGI (received in step 6), the SCEF also sends SCEF Message Delivery IP address and port number to the SCS/AS.

NOTE 11:
The SCEF can map BMSC address and port number (received in step 10 for MB-2 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 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.

13a.
If Group Message Payload was included, then at Message Delivery Start Time, the SCEF delivers to BM-SC the Group Message Payload(s) to corresponding to MB2-U IP address and port number associated with respective TMGIs.. If Group Message Payload was not included, then at or after the requested Group Message Start Time, but before the TMGI Expiration time, 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. The BM-SC transfers the corresponding content to UEs. To avoid that potential responses to the broadcast message by high numbers of devices 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 12:
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] can be used by the SCEF to release the MBMS resources.

13b.
Upon execution of 13a, the SCEF sends a Group Message Delivery (TATD, TLTD, list of (TMGI, Delivery Trigger Status)) message to the SCS/AS to indicate whether group message delivery was triggered successful. TLTD refers to the transaction identified by TLTD in step 6. For each 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 13:
It is recommended that the UE application ensures distribution of any responses within the response time window.

**** END OF CHANGEs ****
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