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1. Introduction
This pCR proposes to introduce a new solution to TR 23.780 key issue #8.
2. Reason for Change
Solution 8-1 captured in TR 23.780 is an application-signalling-centric approach where the GCS-AS obtains the UE’s MBMS support capability from group member UEs over GC1 interface. Along with the UE’s location information, the GCS-AS careates a mapping between the UE’s MBMS support capability and its location (cell).  Based on this information, the GCS-AS derives a preferred MBMS mechanism and indicate it to the MCE, which takes this information into account upon determining the MBMS mechanism.
Another possible approach is a RAN-signalling-centric approach where the RAN entities (i.e. MCE, eNB, and UE) exchange necessary information to discover the UE’s MBMS capability along with its location information.  Then the MCE determines the MBMS mechanism for the eNB by taking the obtained information into account.  The MCE further forwards the obtained UE information to the GCS-AS so that the latter can determine the delivery mechanism (i.e. MBMS or unicast) to each of the member UE in group communication.
3. Conclusions

It is proposed to capture the proposed content as a new solution to key issue #8.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.780, version 1.1.0.
* * * First Change * * * *

6.X
Solution 8-X: MCE derives the MBMS mechanism with the interaction with the eNB and the UE

6.X.1
Description

In this solution, the MCE obtains the member UEs’ supported MBMS mechanism(s) via the eNB. This can be done by the member UEs providing this information to the eNB.  The member UE can provide its supported MBMS mechanism(s), for example, by introducing a new IE in the existing RRC MBMSInterestIndication message.
After obtaining this information from the member UEs, the eNB forward it to the MCE along with the location information (e.g. cell ID). Then the MCE can use this information to determine the MBMS mechanism for the eNB. 

The MCE notifies the selected MBMS mechanism and the information of the UE and its location to the GCS AS so that the latter can use this information to determine the delivery method (i.e. MBMS or unicast) for individual UE in the group communication.
In addition, the UE reports its device identity (see NOTE 2) to both the MCPTT AS and the MCE separately.  This provides the key for the MCPTT AS to correlate it with the application level identity (i.e. MCPTT ID).
6.X.2
Procedure

The procedure below defines the information flow for the mechanism described in the previoius subclause.
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Figure 6.6.X-1: MBMS mechanism selection in MCE
1a.
If the user initiates an action to affiliate himself/herself to a group, this action triggers the group affiliation procedure with the MCPTT AS. The group affiliation request message (1a-1) includes the UE’s device identity (see NOTE 2) along with the MCPTT ID. 

1b.
If the MCPTT AS does not have the device identity associated with the MCPTT ID and there is no explicit affiliation procedure from the MCPTT user, then it initiates UE query procedure with the affiliated member UE. The UE query response message (1b-2) contains the device identity (see NOTE 2) along with the MCPTT ID. 

2.
The MCPTT AS triggers the location report procedure with the UE, and the UE reports its location to the MCPTT AS.

3.
The affiliation procedure and location report procedure take place for other member UEs.

4.
The MCPTT AS stores the MCPTT ID, device identity (see NOTE 2), and its location information of the member UEs.

5.
The GCS AS requests the BM-SC to allocate a TMGI.
6.
The MCPTT AS sends MBMS bearer announcement message to the member UEs, indicating the TMGI of the MBMS bearer.

7.
The member UEs send the RRC MBMSInterestIndication message to the eNB (see NOTE 3). In addition to the TMGI, the UE includes the UE’s device identity (see NOTE 2) and which MBMS mechanism(s) it supports.

8.
The eNB collects the message from all member UEs. After it’s complete, it sends the list of UEs, the TMGI of interest, their device identity, their MBMS capability, and the location information (e.g. cell ID), to the MCE.
9.
The GCS AS initiates the MBMS session start procedure.
10.
The MCE determines the MBMS mechanism for the eNB based on the received information in step 7 and 8.
11.
The MCE triggers the MBMS session start to the eNB based on the selected MBMS mechanism.
12.
The MBMS session start response is forwarded towards MBMS GW.

13-15.
The MCE sends the MBMS session notification message toward the BM-SC, including the selected MBMS mechanism, and mapping information of UE’s device identity, its MBMS capability, and its location.

16.
The BM-SC sends the MBMS bearer notification message to the GCS AS forwarding the mapping information obtained in step 13-15.
17.
The GCS AS correlates the MCPTT ID, its capability, and its location based on information obtained in steps 1 and 16. The device identity (see NOTE 2) is used as the key for this correlation.
NOTE 1:
In the above figure, the MCPTT AS and the GCS AS are shown as a single entity as the former includes the latter functionality. Both of these terminologies are used in the above description texts depending on the context.
NOTE 2:
The “device identity” described in the above procedure refers to the UE’s NAS level identity, such as S-TMSI, IMSI, IMEI, etc. It should be noted that the latter two are permanent identities associated with the subscription and the terminal itself. On the other hand, the former is a temporary identity assigned by the MME during the NAS procedure. This value may change when it’s re-assigned by the MME. If S-TMSI is used for the purpose of this procedure, then additional procedure needs to be considered by taking the MME’s re-assignment of this value into account. It is not captured in this diagram for simplicity’s sake as it is outside the essence of the functionality presented in this solution. Permanent identities may be preferable from this procedure’s perspective due to its simplicity. However, there may be a concern to expose UE’s permanent identities at the AS level interaction between RAN entities. Note that the purpose of using the “device identity” is to provide “a” unique identity for the UE. Therefore, strictly speaking, which identity to use for this procedure is not significant from the MCPTT AS / GCS AS’s perspective.
NOTE 3:
The eNB needs to broadcast SIB15 for the UE to send the RRC MBMSInterestIndication message.
NOTE 4:
MBMS session notification message and MBMS bearer notification message in step 13 through 16 are shown as a generic message to convey the information toward the GCS AS. It is possible to convey this information in the existing MBMS session start response message. In case a new message is defined for this purpose, the actual message name is expected to be defined by the relevant WGs.

6.X.3
Impacts on existing nodes and functionality

The UE and eNB need to support the new IE to indicate the UE’s device identity and the supported MBMS mechanism(s).
The eNB and the MCE need to support a new procedure to obtain the UE capability of the group member UEs. The message in this procedure contains the IEs to indicate the mapping information of the UE’s device identity, its supported MBMS mechanism, and its location information (e.g. cell ID).

The MCE needs to determine the MBMS mechanism by taking the obtained information into consideration.

The MCE, MME, MBMS GW, BM-SC, and GCS AS need to support the new IEs to indicate the selected MBMS mechanism, the mapping of the UE’s device identity, its supported MBMS mechanism, and its location (e.g. cell ID).

The MCPTT AS and the UE need to support the additional IE to convey the UE’s device identity in the group affiliation procedure.

The MCPTT AS needs to correlate the MCPTT ID with its MBMS capability information, and its location using the device identity as the key.
6.X.4
Solution evaluation

This solution allows the MCE to determine the MBMS mechanism based on the interaction within the RAN entities. It also provides the mechanism for the GCS AS to obtain the necessary information to determine the delivery method (MBMS or unicast) for a UE in group communication.
* * * Next Change * * * * (merging S6-161312)
7
Overall evaluation

7.1
General

The use of MBMS for mission critical communication services serves different purposes. Resource efficiency is one obvious purpose, other objectives of MBMS usage for MC services includes improved performance, queuing of call requests, overload handling, synchronous client reception. This clause provides the evaluation of the MBMS architecture for MC services and evaluations on all solution identified in the technical report.

7.2
Architecture evaluation

Editor's note:
Evaluation of the roaming and non-roaming architecture proposals.

7.3
Solution evaluation

The solutions specified in this technical report addresses a number of key issues identified in the usage of MBMS for mission critical communication services. Table 7.3-1 presents a summary of all solution evaluations.

Table 7.3-1: Solution evaluations

	Key issue
	Solution 
	Evaluation
	Impact on other entities and working groups
	Valid for MC services

	2
	Solution 2-1: MBMS bearer announcement over MBMS bearer
	Provides a more efficient service announcement procedure, specifically it allows UEs to remain in idle model and still receive MBMS bearer announcement. Announcement can be performed with minimum latency,
	Only new procedures in MC services server and MC service client. No other entities are impacted
	MCPTT, MCData, MCVideo

	5
	Solution 5-1: Enhanced MCPTT group call setup procedure with MBMS bearer
	Improve the MCPTT call setup procedure, by reducing the latency due to normal paging procedure. It also optimizes the of MBMS and unicast resources from an application perspective
	Only new procedures in MC services server and MC service client. No other entities are impacted
	MCPTT

	6
	Solution 6-1: FEC for Mission Critical Services
	
	
	

	7
	Solution 7-1: Service area owning MC service server distributes media
	
	
	

	
	Solution 7-2: MBMS bearer management by MC service server (controlling role) with multiple MC service servers involved
	
	
	

	8
	Solution 8-1: GCS AS to indicate the preferred MBMS mechanism to the MCE
	
	
	

	
	Solution 8-2: MCE derives the MBMS mechanism with the interaction with the eNB and the UE
	MCE determines the MBMS mechanism based on the interaction with the RAN entities and notifies the selection to the GCS AS. GCS AS acquires the mapping information so that it can determine the delivery method in group communication.
	Same with solution 8-1.
	MCPTT, MCData, MCVideo

	9
	Solution 9-1: Notification of MBMS bearer activation result
	Provides notification to GCS AS of activation result and resource allocation situations in RAN. This is valuable for the predictability of the usage MBMS bearer. This is need to fulfil the requirements for MC services
	New procedures must be defined in RAN and EPC nodes.

Impact on specification owned by RAN3 and SA2


	MCPTT, MCData, MCVideo

	10
	Solution 10-1: Header compression of MBMS data
	
	
	

	
	
	
	
	


Editor's note:
Additional solution evaluation needs to be added to the table above.
* * * End of Change * * * *
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