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Abstract of the contribution: The goal of this contribution is to evaluate changes to TS 23.682, and TS 23.468 as a result of NAPS wrt TMGI, and location information.
1. Introduction
The usage of location parameter during TMGI allocation procedure, and Group Message Request procedure is clarified in both TS 23.682 and TS 23.468. Furthermore, the usage of TMGIs is also clarified.
2. Discussion
2.1 General
TS 23.682 clause 5.5.1 call flow is depicted below:
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Figure 1: GMD Procedure
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) 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.

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.

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.

NOTE 3:
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 :
The SCEF may cache the serving BM-SC Identity information and mapping between External Group ID and TMGI.

2.2 How many TMGIs are required for GMD?

In step 1, SCS/AS provides location information, for which it expects to send GMD to, when requesting TMGI. In step 3, SCEF, acting as a GCS AS, interacts with BM-SC to request TMGI allocation. In step 4, SCEF sends list of TMGIs along with the location information for each TMGI in the list.

Step 3 refers to TS 23.468 [1] 5.1.2.2.2 (TMGI Allocation Procedure) where:
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Figure 2: TMGI Allocation Procedure
1.
When the GCS AS wishes to have the BM-SC allocate one or more TMGIs to it, the GCS AS sends an Allocate TMGI Request message to the BM-SC, including the number of requested TMGIs. The GCS AS may include a list of TMGIs that are already allocated to the GCS AS, and for which the GCS AS wishes to obtain a later expiration time. The number of TMGIs requested may be zero, if this procedure is used only to renew the expiration time for already allocated TMGIs.
2.
The BM-SC shall determine whether the GCS AS is authorized to receive the TMGIs and allocates a set of TMGIs. The BM-SC determines an expiration time for the TMGIs. If a list of TMGIs has been received in the Allocate TMGI Request message, the BM-SC also determines whether the TMGIs are allocated to the requesting GCS AS and if yes, whether the expiration time for those TMGIs can be set to the new expiration time.

3.
The BM-SC shall send an Allocate TMGI Response message to the GCS AS indicating the list of allocated TMGIs, and an expiration time for those TMGIs.

As seen in step 3 Figure 2, location information corresponding to TMGI is NOT sent by the BM-SC to SCEF (acting as GCS AS). So, where and how can SCEF fill-in the value of each TMGI’s location when sending step 4 of Figure 1 towards SCS/AS? 
Before we answer the above question, it is worthwhile to first ask whether location information corresponding to each TMGI is required to be sent to SCS/AS? 
A TMGI uniquely identifies an MBMS Bearer Service. An MBMS Bearer Service spans over an MBMS Service Area. MBMS Service Areas is indicated by MBMS Service Area Identity which spans a group of cells. Which means a TMGI span such group of cells. Since SCEF is always located in HPLMN (and/or trust domain of HPLMN), it is safe to assume that the requested service (ala Group Message Delivery) will also be provided by the HPLMN. And, that it is a single MBMS Bearer Service in the HPLMN. GMD is sent to an External-Group-ID which already indicates the PLMN responsible for that group (which is always the hPLMN). Therefore, we can assume that for GMD procedures, the HPLMN will assign at most 1 TMGI.

If the above assumption stands true, then SCS/AS will never expect more than 1 TMGI to be granted by the SCEF. So, there is no need for having location information associated to TMGIs during TMGI allocation procedure.
Conclusion#1: For GMD procedure, only 1 TMGI is required. 

2.3 Is Location required during Activating MBMS Bearer?

In step 6 of Figure 1, SCS/AS provides location information, for which it expects to send GMD to, when submitting group message request.
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. TLTD identifies this group message delivery request. The location 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 5:
A single Group Message Payload can be sent to all included TMGIs. 

NOTE 6:
The SCS/AS can send different Group Message Payloads to different TMGIs to allow support of location-based content tailoring.

NOTE 7:
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.

…
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 8:
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]).

10.
The BM-SC sends an Activate MBMS Bearer Response to the SCEF (see TS 23.468 [30]).

Note 8 indicates that SCEF maps location information provided by SCS/AS to MBMS broadcast area. 

Steps 8-10 of this flow refer to Activate MBMS Bearer procedure from [1]:
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Figure 3: Activate MBMS Bearer Procedure

1.
When the GCS AS wishes to activate an MBMS bearer over MB2, the GCS AS sends an Activate MBMS Bearer Request message to the BM-SC, including the TMGI which represents the MBMS bearer to be started, QoS, MBMS broadcast area, and start time. The TMGI is optional. The QoS shall be mapped into appropriate QoS parameters of the MBMS bearer. The MBMS broadcast area parameter shall include a list of MBMS Service Area Identities, or a list of cell IDs, or both.
NOTE 1:
If the MBMS broadcast area parameter includes a list of MBMS Service Area Identities, the list of MBMS Service Area Identities is determined from information that may come from the UEs (e.g. list of cell IDs) or some other knowledge of where to establish the service (e.g. configuration).

In order for SCEF (acting as GCS AS) to provide MBMS broadcast area parameter to BM-SC, it needs to be constantly kept up-to-date with the PLMNs ECGI and MBMS SAI information. Setting that issue aside, another question is what happens when the network gets expanded either through temporary cells or new deployed cells? In that case either the SCEFs that are expected to use the service have to be informed or another proposal is that they are informed by the UE. Relying on UE to relay some network-specific update can not be assumed all the time. Furthermore, the UE – SCEF encapsulation layer only deals with application-server reliability and addressing information; not conveying up-to-date cell information. Therefore, SCEF (when acting as GCS AS) should send location information when activating MBMS bearers.
Conclusion#2: SCEF (acting as GCS AS) sends location information to BM-SC in Activate MBMS Bearer Procedures.
3. Proposal

The above proposals are reflected in accompanying papers (S2-17xxxx for 23.682, and S2-17xxxx for 23.468).
4. References

1. TS 23.468

2. TS 23.246

3. TS 23.682
4. TS 23.003

5. Annex

From TS 23.246 ([1]):

6.4
Temporary Mobile Group Identity

Temporary Mobile Group Identity (TMGI) is used for MBMS notification purpose. The BM-SC allocates a globally unique TMGI per MBMS bearer service. The structure of the TMGI is defined in TS 23.003 [13].

For Multicast MBMS bearer services the TMGI is transmitted to UE via the MBMS Multicast Service Activation procedure. For Broadcast Service the TMGI can be obtained via service announcement see " Service Announcement".

The TMGI is a radio resource efficient MBMS bearer service identification, which is equivalent to the MBMS bearer service identification consisting of IP multicast address and APN.

..

MBMS Bearer Service: the service provided by the PS Domain to MBMS User Services to deliver IP multicast datagrams to multiple receivers using minimum network and radio resources.

..

MBMS Service Area: The area within which data of a specific MBMS session are sent. Each individual MBMS session of an MBMS Bearer Service may be sent to a different MBMS Service Area. This MBMS Service Area is the same or a subset of the Multicast or Broadcast Service Area as defined in TS 22.146 [2]. An MBMS Service Area smaller than the Multicast or Broadcast Service Area is typically used for localized services.
From TS 23.003([4]):

15.2
Structure of TMGI

Temporary Mobile Group Identity (TMGI) is used within MBMS to uniquely identify Multicast and Broadcast bearer services.

TMGI is composed as shown in figure 15.2.1.
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Figure 15.2.1: Structure of TMGI

The TMGI is composed of three parts:

1)
MBMS Service ID consisting of three octets. MBMS Service ID consists of a 6-digit fixed-length hexadecimal number between 000000 and FFFFFF. MBMS Service ID uniquely identifies an MBMS bearer service within a PLMN.
2)
Mobile Country Code (MCC) consisting of three digits. The MCC identifies uniquely the country of domicile of the BM-SC;

3)
Mobile Network Code (MNC) consisting of two or three digits (depending on the assignment to the PLMN by its national numbering authority). The MNC identifies the PLMN which the BM-SC belongs to. For more information on the use of the TMGI, see 3GPP TS 23.246 [52].

15.3
Structure of MBMS SAI

The MBMS Service Area (MBMS SA) is defined in 3GPP TS 23.246 [52]. It comprises of one or more MBMS Service Area Identities (MBMS SAIs), in any case each MBMS SA shall not include more than 256 MBMS SAIs. An MBMS SAI shall identify a group of cells within a PLMN, that is independent of the associated Location/Routing/Service Area and the physical location of the cell(s). A cell shall be able to belong to one or more MBMS SAs, and therefore is addressable by one or more MBMS SAIs.

The MBMS SAI shall be a decimal number between 0 and 65,535 (inclusive). The value 0 has a special meaning; it shall denote the whole PLMN as the MBMS Service Area and it shall indicate to a receiving RNC/BSS/MCE that all cells reachable by that RNC/BSS/MCE shall be part of the MBMS Service Area.

With the exception of the specific MBMS Service Area Identity with value 0, the MBMS Service Area Identity shall be unique within a PLMN and shall be defined in such a way that all the corresponding cells are MBMS capable.
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