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1.  Introduction
This document is a revision of only the ‘basic concept for group call’ portion of S2-131963.
2.  A Basic Concept for Operation of Public Safety Group Call in LTE
One basic concept is as follows:

a) At the start of the Emergency Service User’s shift, the user “clocks on” and IMS-style signalling is used to register the user/device, AND to inform the device of TMGI(s) and decryption keys that may be used if eMBMS is encountered. 
b) if the user is a ‘user expecting [300] ms latency’, the subscription record from the HLR, or, information from the PDN-GW informs the MME [and SGSN] to instruct the RAN to keep this UE in RRC connected state with a short connected mode DRX.

c) RFSP/SPID functionality is used to group Emergency Service Users on the same frequency/RAT.

d) The PDN GW activates User Location reporting with Cell based granularity.

e) With each User Location report, the ‘group call manager’ updates counters on how many users are in each cell.

f) dependent upon the number of users in a cell (and the cell’s RAT), the ‘group call manager’ decides whether to distribute the media/data via:

- the existing established point to point bearer, or,
- a broadcast bearer.

3.  When to establish MBSFN operation?

Reading TS 36.300 and other RAN specifications implies that MBMS in LTE requires some 1ms sub-frames within the 10ms LTE frame structure to be converted to MBSFN operation.
There is a soft implication that the downlink part of the MBSFN sub-frames are used only for ‘broadcast data’ and not for other devices. i.e. establishment of an MBSFN configuration is damaging to the point to point capacity of a cell and hence it should only be used when really needed.

TS 36.300 does not seem to describe how cells are (re)configured between MBSFN and Non-MBSFN operation. It is understood that ‘broadcast’ information indicates the use/non-use of MBSFN in the cell, and, that UEs can be informed of changes to the broadcast information by indications that are sent when the mobiles wake up to receive paging.

The use/non-use of MBSFN in a cell would seem to need to be understood by both Emergency Service mobiles and ordinary mobiles.

Changing the broadcast system information reliably requires that mobiles are notified over multiple DRX period. Currently the longest DRX period is [2.56] seconds (although various companies are proposing longer values with the MTCe Work Item) so it can be expected that the RAN would take up to 10 seconds (e.g. 4 repetitions) to reliably switch the vast majority of UEs from non-MBSFN to MBSFN operation.
This long delay in establishing MBSFN operation means that the ‘Group call manager’ would normally need to pre-establish MBSFN operation based on the ‘congregation’ of users within a group rather than based on the need to distribute media to that group.

The visibility of ‘unusual’ use of MBSFN operation to criminals is a concern -> the nature of the group and the event/incident (e.g. massively publicised carnival vs police surrounding a remote farmhouse in the countryside in a kidnap investigation) will need to be taken into account before establishing MBSFN operation -> in reality this can only be done at (or above) the application layer. 

4.  Proposals
It is proposed that the following revision marked changes are added to TR 23.768 v0.1.0

****** start of changes although 6.1. is not modified ***
6
Solutions
Editor’s Note: This clause is intended to document architecture solutions. Each solution should clearly describe which of the key issues it covers and how. 
6.1
Solution 1 - Group Communications using pre-established eMBMS bearers 
6.1.1
Functional Description

6.1.1.1 Solution Description

These are the salient features of the solution:

1. Solution leverages eMBMS on downlink for Group Communications. 

2. The solution uses pre-established eMBMS bearers for fast Group Communication setup.

3. Unicast bearers are used for uplink communication. In certain cases (e.g., eMBMS is not supported) unicast is also used for DL.

4. The solution uses PCRF as interface between GCSE Application Server and BM-SC for exchange of eMBMS related control inforrnation.

Editor’s Note; The use of PCRF for exchanging eMBMS control information is FFS.
6.1.1.2 Architecture reference model
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Figure 6.1.1.2-1: Architecture for 3GPP GCSE service

6.1.2
Procedures

The interaction between the UE and GCSE Application Server is shown as an example.
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1-4. Group Communication Server requests the TMGI(s) for the GCSE group(s) from the BM-SC through the PCRF.

5. Group Communication Server maintains a mapping of the TMGI to the GCSE group identifier.

6-10. Pre-established bearers are set up for the group(s). The corresponding MBSFN area is based on the eNBs that were pre-selected for this GCSE group communication as provided to the BMSC. 

11. The GCSE Application on UE registers with GCSE Application Service. The register message may include all the group identifiers the UE is in interested.

12. The TMGI(s) of the GCSE group(s), if available, are returned to the UE. The UE maintains a mapping of the TMGI to the GCSE group identifier.

13. The UE monitors the network to determine the availability of the eMBMS transmission corresponding to the TMGI(s) of the interested GCSE group(s). The UE initiates a Group communication set up for a particular GCSE group using Unicast UL bearers. The UE also indicates the availability of the eMBMS transmission corresponding to the TMGI of the GCSE group in the group setup signaling.

The GCSE Application server decides whether to use the pre-established eMBMS bearers for downlink. If eMBMS bearer is used for downlink, the E-UTRAN can further optimize the resource utilization by deciding to use point-to-point service or point-to-multipoint service (for e.g., based on counting information).

6.1.3
Impact on existing entities and interfaces

Editor's Note: Impacts on existing nodes or functionality will be added.

6.1.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated.

6.X
Solution X: Permanently RRC Connected
6.X.1
Functional description
This solution builds on the eMBMS service description provided in Solution 1.
a) At the start of the Public Safety User’s shift, the user “clocks on” and IMS-style signalling is used to register the user/device, AND to inform the device of TMGI(s) and decryption keys that may be used if eMBMS is encountered.
Note:
the term “IMS-style signalling” indicates, for example, the use of SIP messages, and/or, IMS authentication and/or the use of QCI 5 as a bearer for SIP signalling, etc.
b) The subscription record from the HLR, or, information from the PDN-GW informs the MME [and SGSN] to instruct the RAN to keep this UE in RRC connected state 
c) RFSP/SPID functionality is used to group Emergency Service Users on the same frequency/RAT.

d) The PDN GW activates User Location reporting with Cell based granularity. This activation may be based on the APN, or, could be controlled across interface(s) between the PDN GW and the GCSE AS. The latter option may permit relaxed location reporting (e.g. TA based) to be used for devices that are in a TA-list/PLMN that is excluded from the Group Call area.
e) With each User Location report, the ‘GCSE Application Server’ increments and decrements counters on how many users are in each group in each cell.
Editor’s note:
it is FFS as to which interface(s) are used to transfer the User Location report’s information to the ‘GCSE Application server’.
f) dependent upon the number of users in a cell (and the cell’s RAT), the ‘GCSE Application Server’ decides whether to distribute future media/data in that cell via:

- the existing established point to point bearer, and/or,

- an eMBMS broadcast bearer (at this point step 6 in solution 1 occurs)
It is anticipated to be normal that the Group spans many cells and when media is sent out to that Group some cells use point to point bearers; some cells use an eMBMS bearer; and, at least in transient mobility cases, some cells will have both point to point bearers and an eMBMS bearer.
Note that activation of an eMBMS bearer needs to occur about [10] seconds before it can be used to reliably distribute media.
g) even when eMBMS is in use, the UEs can use uni-cast uplink transmissions to the GCSE AS to ack/nack the downlink transmissions. If the eMBMS link quality is insufficient for a specific UE, then the GCSE AS may use the point to point downlink bearer to send the media to that UE.
As an additional complementary component to the above procedure, if the service used within that group has a fast response time requirement (e.g. 300ms), then (at step b), the subscription record from the HLR informs the MME [and SGSN] to instruct the RAN to keep this UE in RRC connected state with “a short connected mode DRX”.

 
6.X.2
Procedures
    Editor’s Note: Describes the high-level operation, procedures and information flows for the solution.
6.X.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.X.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
***** end of changes ****
3GPP

SA WG2 TD


_1427209097.vsd
UE


eNB


MBMS GW


BM-SC


GCSE
Application server


MCE


MME


P-GW


Uu


M1


M2


M3


SG-imb



SGi


SG-mb


PCRF


Rx


Gxn



_1427209996.vsd
UE


E- UTRAN


BM-SC


PCRF


2. Request TMGI


GCSE AS


3. TMGI Reserved


8. Establish eMBMS bearers


7. Establish eMBMS Bearer


1. Request TMGI


4. TMGI Reserved


9. Establish eMBMS Bearer


6. Request bearer


10. Bearer
Response


12. Return TMGI for GCSE group(s) to UE


11. Register with GCSE Application Server


13. Group Communication Setup


Group Communication Server decides to use  eMBMS bearers for DL


UE wants to initiate group setup


5.Maintain TMGI to GCSE group identifier mapping


14.Group Communication Traffic



