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1
Background

1.1
GCSE LTE TR

In the GCSE LTE Technical Report, TR 23.768, the conclusions were derived from 2 main solutions: using pre-established MBMS bearers; and counting the number of users per group per cell. It was broadly recognised that there are many other solutions that fit between these extremes and that Release 12 should support the bearers to enable these solutions.

1.2
Rel-9 eMBMS control plane flow for session establishment
When a BMSC wishes to start a session, pre-configured data is used to determine the MBMS GW(s) and MME(s) that receive the session start message. Because of this configuration mechanism, not all MMEs, and not all PDN-GWs/SGWs need to support eMBMS functionality

As described in clause 5.9.2 (MBMS Control plane function) of TS 23.246:

“…

MME supports the following functions in order to enable MBMS support for E-UTRAN:

-
Session control of MBMS bearers to the E-UTRAN access (including reliable delivery of Session Start/Session Stop to E-UTRAN);

-
Transmit Session control messages towards multiple E-UTRAN nodes;

-
When connected to multiple MCEs (Multi-cell/multicast Coordination Entity, see TS 36.300 [17]), the MME should filter the distribution of Session Control message to the MCEs based on the MBMS service area;
-
Provision of the list of MBMS Service Areas served by the MCE to the MME using M3AP Setup signalling;
….”

The MCE (Multi-cell/multicast Coordination Entity) is part of the E-UTRAN and there is one MCE per MBSFN area. When the MCE starts operation, it uses pre-configured information to contact the MME(s) that provide the MBMS Control Plane Functions for it. As indicated by the green highlighted text, above, the M3AP (TS 36.444) M3 SETUP REQUEST messages sent by the MCE contain the IDs of the MBMS Service Areas that the MCE serves.

The MME is then able to perform the filtering of the MBMS Service Requests sent from the BMSC as indicated by the yellow highlight.

The M3 SETUP REQUEST can carry up to 65536 SAIs, so the MME’s filtering task might not be trivial.

1.3 Rel-11 eMBMS enhancements: “Service continuity improvements for MBMS for LTE  UID_480026”
In Rel-11 SA 4 and RAN 2 provided enhancements to eMBMS to improve the likelihood that the mobile could be kept on the frequency layer that would be used for eMBMS broadcasts that were of interest to the mobile.
This resulted in the introduction of the eNB broadcast message SIB 15 which carries a list of up to 64 Service Area IDs. 

IF the mobile knows what SAI it is interested in, then the mobile:

· can use this SAI information to influence the choice of frequency layer that it camps on idle mode; and

· in RRC Connected Mode the mobile can send the SAI to the eNodeB in the MBMSInterestIndication message to encourage the eNodeB to keep the mobile on the frequency layer that might be used for that Service.

2
Operability 
2.1  keeping track of users and eMBMS overload
In times of overload on the MBMS channels, the GC AS needs to know which groups have the fewest users in a cell and hence which groups are good candidates to revert to unicast traffic. 
The number of cells per SAI may vary greatly, hence the GC AS needs to keep track of the number of users (per group) per cell, and not just the number of users (per group) per SAI.

2.2 Cell ID to SAI mapping
To cope with future capacity demands, it should be anticipated that cells are frequently installed in the E-UTRAN and that they are frequently reconfigured.
When sharing a normal PLMN between consumer traffic and Public Safety traffic, the Group Call Application Server may well be operated by a different commercial entity to the RAN.

Keeping track of these RAN changes in the GC application server will be operationally very complex. 

2.3 SAI information in SIB 15

Coordinating the mapping of SAIs to real service areas in the BMSC will be complex and, vice-versa, maintaining knowledge of ‘content related service areas’ in the RAN is complex/difficult to maintain.

For the R’9/R’11 use of eMBMS for wide-area mobile TV or Stadium-only broadcasts, such configuration may be manageable. However, having independent SAIs in SIB 15 for individual town/county police/fire forces etc is likely to be unmaintainable.

While there are geographic constraints on the use of Group Calls by Public Safety users, there is probably a much broader interest/need in providing the Group Call service where the users have congregated or been deployed to, i.e. a full dynamicity is needed and most Public Safety users should not need to have their service area constrained by the RAN (the GCAS should apply any such geographic content distribution restrictions). 
As such, it can be imagined that a single SAI in SIB15 could be used to indicate “police” or even “all emergency services”. With such a utilisation, that single “Public Safety” SAI would work well for grouping the PS users on the right frequency layer, however, it would not work well for the distribution/filtering of MBMS Session Start messages by the MME.

3
Solutions

3.1
SAI as a “frequency layer indication”
A small number of SAIs (e.g. less than 8) should be able to be allocated by the PLMN for PS users. These can be broadcast in SIB 15 and used to congregate the PS users on the correct frequency layers: but these SAIs are not used for content distribution.
Co-ordination of the “frequency layer” Public Safety SAIs with the User Service Description provided by the BMSC would be relatively straightforward. In the M3 SETUP REQUEST, these SAIs are NOT transmitted to the MME. The list of SAIs that the MCE does NOT send to the MME is controlled by O&M on the MCE.

Other SAIs (not broadcast in SIB 15) can be used for the distribution/filtering of the MBMS Session Start sent by the BMSC.

This approach should avoid the need for any changes to the specification of the SIB 15 contents and hence alleviate RAN 2’s concerns in their LS in R2-141826 (=S2-14xxxx)
3.2
E-UTRAN Cell IDs added to M3 SETUP REQUEST

When the GCAS requests MBMS services from the BMSC on a cell granularity basis, the MME needs to know which MCEs to route the request to.

This can be facilitated by adding the list of cells that the MCE serve to the M3 SETUP REQUEST message. To keep the scale of the MME’s task similar to that of previous releases, the combined number of SAIs and Cell IDs could be restricted to the previous maximum number of SAIs (=65536)

4
Proposal

It is proposed that:
a) the architectural aspects of the operation of group calls are discussed; and

b) the attached CR to TS 23.246 is discussed, probably revised, and agreed.
Annex: Specification extracts

From M3AP, TS 36.444:
9.1.14
M3 SETUP REQUEST

This message is sent by the MCE to transfer information for a TNL association.

Direction: MCE ( MME.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Global MCE ID
	M
	
	9.2.1.10
	
	YES
	reject

	MCE Name
	O
	
	PrintableString(1…150,…)
	
	YES
	ignore

	MBMS Service Area List
	
	1
	
	
	YES
	reject

	>MBMS Service Area List Item
	
	1 to <maxnoofMBMSServiceAreaIdentitiesPerMCE>
	
	Supported MBMS Service Area Identities in the MCE
	GLOBAL
	reject

	>>MBMS Service Area 1
	M
	
	OCTET STRING(2)
	MBMS Service Area Identities as defined in TS 23.003 [13].
	
	


	Range bound
	Explanation

	maxnoofMBMSServiceAreaIdentitiesPerMCE
	Maximum no. of Service Area Identities per MCE. The value for maxnoofMBMSServiceAreaIdentities is 65536.


9.1.15
M3 SETUP RESPONSE

This message is sent by the MME to tranfer information for a TNL association.

Direction: MME ( MCE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.1.7
	
	YES
	ignore


________________

From TS 36.331:

· for RRC Connected mode

NOTE:
The UE may send an MBMSInterestIndication even when it is able to receive the MBMS services it is interested in i.e. to avoid that the network allocates a configuration inhibiting MBMS reception.

· For SIB 15
maxSAI-MBMS-r11              INTEGER ::= 64 -- Maximum number of MBMS service area identities

                                        -- broadcast per carrier frequency

Extract from 3GPP R’11 feature summary

Came from “7.2
Enhancements to Multimedia: PSS, MMS, and MBMS Enhancements and (EMM) UID_530048” with objective:
· Introduce a mechanism to assist service continuity, for example in terms of radio frequency channels delivering the service and geographic areas where the service is available.
11.2
Service continuity improvements for MBMS for LTE  UID_480026
Resources:
R2,R3,R5
	UID
	Name
	Resource
	Hyperlink
	SR
	Notes
	TS_TR

	480126
	Core
	R2,R3
	RP-120258
	RP-121001
	RP#57 completed
	25.446, 36.300, 36.304, 36.321, 36.322, 36.323, 36.331, 36.440, 36.441, 36.442, 36.443, 36.444, 36.445

	590002
	Test
	R5
	RP-130296
	RP-140074
	RP#63 completed
	36.508, 36.523-1, 36.523-2, 36.523-3 


Supporting Individual Members:
Huawei, Ericsson, HiSilicon, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Hitachi, IPWireless, Intel, KDDI, LGE, MediaTek, NEC, Orange, RIM.

	Related Study Item or Feature (if any) 

	Unique ID
	Title
	Nature of relationship

	400039
	MBMS support in EPS
	EPS supports MBMS since Rel-9

	330018
	LTE – Physical Layer
	The LTE physical layer is MBMS-ready

	330019
	LTE – Radio Interface Layer 2 and 3 Protocol Aspect
	MBMS was initially part of Rel-8

	330020
	LTE – eUTRAN Interfaces
	MBMS was initially part of Rel-8

	430007
	MBMS support in LTE
	MBMS LTE Rel-9


Justification

In Rel-9 and Rel-10 a core set of MBMS features was specified. There is a need to further evolve this feature set in order to make the MBMS of LTE competitive.

In Rel-9 MBMS services are broadcast over a whole MBSFN area. However certain services may only be relevant to certain localised areas (smaller than the MBSFN area). A UE might minimise its battery consumption if it is able to determine which services are relevant to its current location. It should therefore be possible to provide location information relevant to a service so that a UE can select, based on its current location, whether or not to receive and decode a service. 

Mobility procedures do not account for MBMS reception in Rel-9 and Rel-10. Rel-10 makes provision for deployments involving more than one carrier and for the network could take into account a UE’s capability to operate in a specific frequency band or bands and/or to operate on one or several carriers. Making the network aware of the services that the UE is receiving or is interested to receive via MBMS could facilitate proper action by the network e.g. handover to a target cell or reconfiguration of Scell(s), to facilitate service continuity of unicast services and desired MBMS services. A UE in Idle Mode should be able to select/reselect cells in order to receive the desired service. 

Objective for Core

· Specify mechanisms to enable the network to provide continuity of  the service(s) provided by MBSFN in deployment scenarios involving one or more frequencies;

· Specify cell selection/reselection mechanisms to order to enable the UE to receive the desired MBMS service(s) in RRC Idle mode

· Specify the  signalling mechanisms to enable  the network to provide continuity of  the desired MBMS service(s) reception in RRC Connected mode

· Provide the related MCE functionality for the above mechanisms. 

· Study and specify some approaches for introducing location information relevant to a service so that a UE may select, based on its current location, whether or not to receive and decode a service.
· The impact of such mechanisms on legacy devices should be minimized (e.g.  it is tolerable if reception status of legacy devices stays unknown to the network).
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