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1. Introduction

For the synchronization of M2 MCCH update information message, there has been an agreement in RAN3#65bis not to have an explicit time indication from MCE to eNB (see [1]), instead, a rule in Stage 2 will be provided.  For this agreement, we however would like to point out more to consider before we take the final decision because the rule in the stage 2 may violate the implementation and deployment flexibility, and more importantly, may cause backward compatibility problem in future.
2. Points to have more consideration
It is assumed that the rule which will be provided to the stage 2 spec, will be in such a way that specifying the timing when the eNB will send to the air interface after receiving the M2 MCCH update information. 

As in the real system, there will be a number of variable deployments, for example a small MBSFN area which covers only a local area, or very big MBSFN area which covers a whole national area. The deployment flexibility for the MBSFN needs to be maintained and should not be restricted by the specification. If we specify a rule that all eNBs in a MBSFN area need to execute in a specific timing, it may result in a case that both the implementation and deployment will be restricted and without flexibility. For example, considering that the MCCH Modification Period (MP) can be relative short e.g. 5.12s, the rule may restrict to a certain deployment scenario that a MCE can not cover more number of eNBs in a MBSFN area, or a need to have a very high power processing MCE.  For example, considering a case that a backhaul bandwidth with 100Mbps, an MBSFN area consist of 10 thousand eNB, a message size with 10KB, will then result in the duration of 8sec in the eNB who is the one who receive the message latest. So it needs to have a specific rule to consider such deployment combination with MP=5.12 sec, and it will mean that a rule which is common to all kind of deployments is almost not possible, i.e. the specific rule may result in a restriction that a deployment of MBSFN, e.g. ‘MBSFN shall consist of less than 5 thousands of eNBs’.
Another point that needs to be considered is the backward compatibility. Provided that in Rel9 the specific rule is specified and it restricts a certain kind of deployment, if in future we will introduce more variable scenarios which may result in changing/updating the rule, the backward compatibility problem will occur. This is because the rules in stage 2 is a kind of hard coding and it will be nearly impossible to change and update when considering the already deployed nodes in the field. 

If we can specify in the signalling protocol mean i.e. indicate the timing information in the M2AP, the above problem will not occur. Moreover, it gives more flexibility for operators in the operation to be able to have a fine adjustment to comply with their deployment scenario.  The signalling protocol mean also ensure backward compatibility in future for example if more functions will be introduce in future which may impact the timing indication. This is because the M2AP will be defined similarly to other RAN3 specification that have forward / backward compatibility mechanism.

Proposal 1: it is proposed RAN3 to reconsider the agreement of “no time indication” for the M2 MCCH update information synchronization between MCE and eNB, by taking account the consequences which may highly restrict the flexible implementation/deployment and which may cause backward compatibility problem in future.
Proposal 2: it is proposed RAN3 to specify a timing information in M2AP for the M2 MCCH update information synchronization between MCE and eNB.

3. how to specify the timing information in the M2AP
There were some proposals in last RAN3#65bis meeting[2][3][4][5]. We summarise in the following two alternatives.
Alt. 1) indicating a length of timing information e.g. the N number of MCCH MP that eNB need to send after receiving the signalling message from MCE.

Alt. 2) indicating an activation time

The Alt. 1 is somehow close to the specifying a rule but with the flexibility of adjustment the length. However if considering the big MBSFN area with a huge number of eNBs under a MCE and a relatively short MCCH MP, it may then a problem for MCE to indicate the timing to all eNB in a common way because the arrival timing of the M2 Signalling messages may be varied and some may cross the MCCH MP boundary. In order to solve this, the MCE need to indicate to each eNB different N number of MCCH MP for which the eNB shall start sending MCCH to the air. For example, eNB#00001 will be the first and eNB#10000 will be the last to receive the signalling message, the N number of MCCH MP will be 2 for eNB#00001 and 1 for eNB#10000.  However in real system deployment this may not be easy to predict and the situation may be varied time by time due to the congestion level in the network, in the nodes.
So we think that the Alt.2 will be the best way for the moment. This Alt.2 with the indication of activation time has a flexibility that can be adjusted by the operators during the operation, for example can adjust based on the worst delay situation in a MBSFN area. 

Proposal 3: it is proposed to indicate an activation time in the M2AP for the M2 MCCH update information synchronization.

The next question for the activation time, is then whether it can be a relative time or an absolute time. 
The relative time can be a counter for example the SFN (System Frame Number). The absolution time we are assuming is the date/day/hh/mm/ss/ms.

Considering the fact that the LTE system will be synchronized in FDD-multicast MBSFN synchronisation area, and with the requirement in 36.401 chapter 9.1 eNB Synchronisation, it is believe that the activation time by indicating the SFN(System Frame Number) is the easiest way to specify, we are slightly preferring to choose this.
Proposal 4: it is proposed to select the SFN (System Frame Number)  as the solution for the activation time in M2AP.

4. Conclusion and proposal 
The following are proposed.
Proposal 1: it is proposed RAN3 to reconsider the agreement of “no time indication” for the M2 MCCH update information synchronization between MCE and eNB, by taking account the consequences which may highly restrict the flexible implementation/deployment and which may cause backward compatibility problem in future.
then

Proposal 2: it is proposed RAN3 to specify a timing information in M2AP for the M2 MCCH update information synchronization between MCE and eNB.
then

Proposal 3: it is proposed to indicate an activation time in the M2AP for the M2 MCCH update information synchronization.
then

Proposal 4: it is proposed to select the SFN(System Frame Number) as the solution for the activation time in M2AP.
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Proposed change to the latest 36.443v004

9.1.7
MBMS SCHEDULING INFORMATION

This message is sent by the MCE to provide MCCH related information to the eNB.

Direction: MCE ( eNB.

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MBSFN Area Configuration List
	M
	
	
	
	YES
	reject

	>MBSFN Area Configuration Item IEs
	
	1 to <maxnoofMBSFNareas>
	
	
	EACH 
	reject

	>>PMCH Configuration List
	M
	
	
	
	YES
	reject

	>>>PMCH Configuration Item IEs
	
	1 to <maxnoofPMCHsperMBSFNarea>
	
	
	EACH 
	reject

	>>>>PMCH Configuration
	M
	
	9.2.1.9
	
	-
	

	>>>>MBMS Session List per PMCH
	M
	
	9.2.1.10
	
	-
	

	>>Subframes Allocated List
	M
	
	9.2.1.18
	
	YES
	reject

	>>>Subframes Allocated Item IEs
	
	1 to <maxnoofMBSFNallocations>
	
	
	EACH 
	reject

	>>>>MBSFN Subframe Configuration
	M
	
	9.2.1.18
	
	-
	

	>>PMCH Subframe Allocation Period
	M
	
	9.2.1.19
	
	YES
	reject

	>>Activation time of sending MCCH
	M
	
	9.2.1.xx
	
	YES
	reject


	Range bound
	Explanation

	maxnoofMBMSFareas
	Maximum no. of MBSFN areas served by a single eNB. The value for maxnoofMBSFNareas is 256. [FFS]

	maxnoofPMCHsperMBSFNarea
	Maximum no. of PMCHs possible per MBSFN .The value for maxnoofMCHsperMBSFNarea is 8. [FFS]

	maxnoofMBSFNallocations
	Maximum no. of MBSFN frame allocations with different offset. The value for maxnoofMBSFNallocations is 8.


Skip unchanged part
9.2.1.Xx 
Activation time of sending MCCH
This IE indicates the activation time for eNBs to start sending the MCCH over the air interface
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	System Frame Number
	
	
	BIT STRING (10)
	The unit is: 10ms
Corresponds to the time value provided from logical synchronisation port described in [2].


Skip unchanged part
9.3.4
PDU Definitions

-- **************************************************************

--

-- PDU definitions for M2AP.

--

-- **************************************************************

M2AP-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) m2ap (3) version1 (1) m2ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


Cause,


CriticalityDiagnostics,

ECGI,


ENB-MBMS-Configuration-data-Item,

ENB-MBMS-M2AP-ID,


ENBname,


GlobalENB-ID,


GlobalMCE-ID,


MBMS-E-RAB-QoS-Parameters,


MBMS-Service-Area,

MBMS-Session-Duration,

MBMS-Session-ID,

MBMSsessionListPerPMCH-Item,


MBSFN-Subframe-Configuration,
MCCHrelatedBCCH-ConfigPerCell-Item,

MCE-MBMS-M2AP-ID,


MCEname,


PMCH-Configuration,


PMCH-Subframe-Allocation-Period,


System-Frame-Number,


TimeToWait,

TMGI,


TNL-Information
FROM M2AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-Single-Container{},


M2AP-PRIVATE-IES,


M2AP-PROTOCOL-EXTENSION,


M2AP-PROTOCOL-IES,


M2AP-PROTOCOL-IES-PAIR

FROM M2AP-Containers


id-Activation-Time-For-Sending-MCCH,

 

id-MCE-MBMS-M2AP-ID,


id-ENB-MBMS-M2AP-ID,


id-TMGI,


id-MBMS-Session-ID,


id-MBMS-E-RAB-QoS-Parameters,


id-MBMS-Session-Duration,


id-MBMS-Service-Area,


id-TNL-Information,


id-CriticalityDiagnostics,


id-Cause,


id-MBMSFN-Area-Configuration-List,


id-MBSFN-Subframe-Configuration-Item,


id-MBSFN-Subframe-Configuration-List,

id-PMCH-Configuration-List,


id-PMCH-Configuration-Item,


id-PMCH-Subframe-Allocation-Period,


id-GlobalENB-ID,


id-ENBname,


id-ENB-MBMS-Configuration-data-List,


id-ENB-MBMS-Configuration-data-Item,


id-GlobalMCE-ID,


id-MCEname,


id-MCCHrelatedBCCH-ConfigPerCell,


id-MCCHrelatedBCCH-ConfigPerCell-Item,


id-TimeToWait,


maxnoofMBSFN-Allocations,


maxnoofMBSFNareas,


maxnoofPMCHsperMBSFNarea,


maxnoofCells,


maxnoofMBMSServiceAreasPerCell,


maxnoofSessionsPerPMCH,


maxnooferrors

FROM M2AP-Constants;

Skip unchanged part
-- **************************************************************

--

-- MBMS SCHEDULING INFORMATION REQUEST

--

-- **************************************************************

MbmsSchedulingInformationRequest ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{ MbmsSchedulingInformationRequest-IEs}},


...

}

MbmsSchedulingInformationRequest-IEs M2AP-PROTOCOL-IES ::= {


{ ID id-MBMSFN-Area-Configuration-List

CRITICALITY ignore
TYPE MBMSFN-Area-Configuration-List
PRESENCE mandatory } ,


...

}

MBMSFN-Area-Configuration-List ::= SEQUENCE (SIZE(1.. maxnoofMBSFNareas)) OF ProtocolIE-Container { { MBMSFN-Area-Configuration-Item } }

MBMSFN-Area-Configuration-Item 
M2AP-PROTOCOL-IES ::= {


{ ID id-PMCH-Configuration-List
 


CRITICALITY reject 
TYPE PMCH-Configuration-List 



PRESENCE mandatory } |


{ ID id-MBSFN-Subframe-Configuration-List
CRITICALITY reject 
TYPE MBSFN-Subframe-ConfigurationList
PRESENCE mandatory } |


{ ID id-PMCH-Subframe-Allocation-Period

CRITICALITY reject
TYPE PMCH-Subframe-Allocation-Period
PRESENCE mandatory } |


{ ID id-Activation-Time-For-Sending-MCCH
CRITICALITY reject
TYPE System-Frame-Number
PRESENCE mandatory },


...

}

PMCH-Configuration-List ::= SEQUENCE (SIZE(1.. maxnoofPMCHsperMBSFNarea)) OF ProtocolIE-Single-Container { { PMCH-Configuration-ItemIEs } }

PMCH-Configuration-ItemIEs 
M2AP-PROTOCOL-IES ::= {


{ ID id-PMCH-Configuration-Item
 CRITICALITY reject 
TYPE PMCH-Configuration-Item 
PRESENCE mandatory },


...

}

PMCH-Configuration-Item ::= SEQUENCE {


pmch-Configuration



PMCH-Configuration,


mbms-Session-List



MBMSsessionListPerPMCH-Item,


iE-Extensions




ProtocolExtensionContainer { { PMCH-Configuration-ItemExtIEs} } OPTIONAL,


...

}

PMCH-Configuration-ItemExtIEs M2AP-PROTOCOL-EXTENSION ::= {


...

}

MBSFN-Subframe-ConfigurationList ::= SEQUENCE (SIZE(1.. maxnoofMBSFN-Allocations)) OF ProtocolIE-Single-Container { { MBSFN-Subframe-ConfigurationItem } }

MBSFN-Subframe-ConfigurationItem M2AP-PROTOCOL-IES ::= {


{ ID id-MBSFN-Subframe-Configuration-Item

 CRITICALITY reject 
TYPE MBSFN-Subframe-Configuration


PRESENCE mandatory },


...

}

Skip unchanged part
9.3.5
Information Element definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

M2AP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) m2ap (3) version1 (1) m2ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

maxnoofMBSFNareas,


maxnoofPMCHsperMBSFNarea,


maxnoofCells,


maxnoofMBMSServiceAreasPerCell,

maxnoofSessionsPerPMCH,


maxnooferrors

FROM M2AP-Constants


Criticality,


ProcedureCode,


ProtocolIE-ID,


TriggeringMessage

FROM M2AP-CommonDataTypes


ProtocolExtensionContainer{},


ProtocolIE-Single-Container{},


M2AP-PROTOCOL-EXTENSION,


M2AP-PROTOCOL-IES

FROM M2AP-Containers;

-- A

AllocationAndRetentionPriority ::= SEQUENCE {


priorityLevel



PriorityLevel,


pre-emptionCapability

Pre-emptionCapability,


pre-emptionVulnerability
Pre-emptionVulnerability,


iE-Extensions



ProtocolExtensionContainer { {AllocationAndRetentionPriority-ExtIEs} } OPTIONAL,


...

}

AllocationAndRetentionPriority-ExtIEs M2AP-PROTOCOL-EXTENSION ::= {


...

}

-- B

BitRate
::= INTEGER (0..10000000000) 

-- C
Skip unchanged part
-- S

SecurityKey
::= BIT STRING (SIZE(256))
SecurityContext ::= SEQUENCE {


nextHopChainingCount

INTEGER (0..7),


nextHopParameter


SecurityKey,


iE-Extensions



ProtocolExtensionContainer { { SecurityContext-ExtIEs} } OPTIONAL,


...
}

SecurityContext-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

SerialNumber ::= BIT STRING (SIZE (16))

SONInformation ::= CHOICE{


sONInformationRequest

SONInformationRequest,


sONInformationReply


SONInformationReply,


...

}

SONInformationRequest ::= ENUMERATED { 


x2TNL-Configuration-Info,


...

}
SONInformationReply ::= SEQUENCE {


x2TNLConfigurationInfo


X2TNLConfigurationInfo


OPTIONAL,


iE-Extensions




ProtocolExtensionContainer {{SONInformationReply-ExtIEs}} OPTIONAL,


...

}

SONInformationReply-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

SONConfigurationTransfer ::= SEQUENCE {


targeteNB-ID




TargeteNB-ID,


sourceeNB-ID




SourceeNB-ID,


sONInformation




SONInformation,


iE-Extensions


ProtocolExtensionContainer { { SONConfigurationTransfer-ExtIEs} }


OPTIONAL,
...

}

SONConfigurationTransfer-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

Source-ToTarget-TransparentContainer ::= OCTET STRING

SourceBSS-ToTargetBSS-TransparentContainer

::= OCTET STRING

SourceeNB-ID ::= SEQUENCE {


global-ENB-ID
Global-ENB-ID,


selected-TAI
TAI,


iE-Extensions
ProtocolExtensionContainer { {SourceeNB-ID-ExtIEs} } OPTIONAL

}

SourceeNB-ID-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}
SRVCCOperationPossible ::= ENUMERATED {


possible,


...

}

SRVCCHOIndication ::= ENUMERATED {


pSandCS,


cSonly,


...

}

SourceeNB-ToTargeteNB-TransparentContainer

::= SEQUENCE {


rRC-Container




RRC-Container,


e-RABInformationList

E-RABInformationList

OPTIONAL,


targetCell-ID




EUTRAN-CGI,


subscriberProfileIDforRFP



SubscriberProfileIDforRFP

OPTIONAL,


uE-HistoryInformation


UE-HistoryInformation,


iE-Extensions


ProtocolExtensionContainer { {SourceeNB-ToTargeteNB-TransparentContainer-ExtIEs} } OPTIONAL,


...

}

SourceeNB-ToTargeteNB-TransparentContainer-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

SourceRNC-ToTargetRNC-TransparentContainer

::= OCTET STRING

ServedGUMMEIs ::= SEQUENCE (SIZE (1.. maxnoofRATs)) OF ServedGUMMEIsItem

ServedGUMMEIsItem ::= SEQUENCE {


servedPLMNs



ServedPLMNs,


servedGroupIDs


ServedGroupIDs,


servedMMECs



ServedMMECs,


iE-Extensions


ProtocolExtensionContainer { {ServedGUMMEIsItem-ExtIEs} }
OPTIONAL,


...

}

ServedGUMMEIsItem-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

ServedGroupIDs ::= SEQUENCE (SIZE(1.. maxnoofGroupIDs)) OF MME-Group-ID

ServedMMECs ::= SEQUENCE (SIZE(1.. maxnoofMMECs)) OF MME-Code

ServedPLMNs ::= SEQUENCE (SIZE(1.. maxnoofPLMNsPerMME)) OF PLMNidentity

SubscriberProfileIDforRFP ::= INTEGER (1..256) 

SupportedTAs ::= SEQUENCE (SIZE(1.. maxnoofTACs)) OF SupportedTAs-Item

SupportedTAs-Item ::=
SEQUENCE  {


tAC




TAC,


broadcastPLMNs

BPLMNs,


iE-Extensions

ProtocolExtensionContainer { {SupportedTAs-Item-ExtIEs} } OPTIONAL,


...

}
SupportedTAs-Item-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

S-TMSI ::= SEQUENCE {


mMEC
MME-Code,


m-TMSI
M-TMSI,

iE-Extensions

ProtocolExtensionContainer { {S-TMSI-ExtIEs} } OPTIONAL,


...

}

S-TMSI-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

System-Frame-Number ::= BIT STRING (SIZE (10)) 
-- T

Skip unchanged part
9.3.7
Constant definitions
-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

M2AP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) m2ap (3) version1 (1) m2ap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM M2AP-CommonDataTypes;
-- **************************************************************

--

-- Elementary Procedures

--

-- **************************************************************

id-sessionStart












ProcedureCode ::= 0

id-sessionStop












ProcedureCode ::= 1

id-mbmsSchedulingInformation








ProcedureCode ::= 2

id-errorIndication











ProcedureCode ::= 3

id-reset













ProcedureCode ::= 4
id-m2Setup













ProcedureCode ::= 5

id-eNBConfigurationUpdate









ProcedureCode ::= 6

id-mCEConfigurationUpdate









ProcedureCode ::= 7

id-privateMessage











ProcedureCode ::= 8
-- **************************************************************

--

-- Lists

--

-- **************************************************************

maxnoofMBSFNareas






INTEGER ::= 256 -- FFS

maxnoofMBSFN-Allocations




INTEGER ::= 8

maxnoofPMCHsperMBSFNarea




INTEGER ::= 8
-- FFS

maxnoofCells







INTEGER ::= 256

maxnoofMBMSServiceAreasPerCell



INTEGER ::= 256 -- FFS
maxnoofSessionsPerPMCH





INTEGER ::= 256 -- FFS

maxnooferrors







INTEGER ::= 256

-- **************************************************************

--

-- IEs

--

-- **************************************************************

id-MCE-MBMS-M2AP-ID














ProtocolIE-ID ::= 0

id-ENB-MBMS-M2AP-ID














ProtocolIE-ID ::= 1

id-TMGI

















ProtocolIE-ID ::= 2

id-MBMS-Session-ID














ProtocolIE-ID ::= 3

id-MBMS-E-RAB-QoS-Parameters











ProtocolIE-ID ::= 4

id-MBMS-Session-Duration












ProtocolIE-ID ::= 5

id-MBMS-Service-Area













ProtocolIE-ID ::= 6

id-TNL-Information














ProtocolIE-ID ::= 7

id-CriticalityDiagnostics












ProtocolIE-ID ::= 8

id-Cause
















ProtocolIE-ID ::= 9

id-MBMSFN-Area-Configuration-List










ProtocolIE-ID ::= 10

id-PMCH-Configuration-List












ProtocolIE-ID ::= 11

id-PMCH-Configuration-Item












ProtocolIE-ID ::= 12

id-GlobalENB-ID















ProtocolIE-ID ::= 13

id-ENBname
















ProtocolIE-ID ::= 14

id-ENB-MBMS-Configuration-data-List










ProtocolIE-ID ::= 15

id-ENB-MBMS-Configuration-data-Item










ProtocolIE-ID ::= 16
id-GlobalMCE-ID















ProtocolIE-ID ::= 17
id-MCEname
















ProtocolIE-ID ::= 18
id-MCCHrelatedBCCH-ConfigPerCell










ProtocolIE-ID ::= 19

id-MCCHrelatedBCCH-ConfigPerCell-Item









ProtocolIE-ID ::= 20
id-TimeToWait















ProtocolIE-ID ::= 21
id-MBSFN-Subframe-Configuration-List









ProtocolIE-ID ::= 22

id-MBSFN-Subframe-Configuration-Item









ProtocolIE-ID ::= 23

id-PMCH-Subframe-Allocation-Period










ProtocolIE-ID ::= 24
id-Activation-Time-For-Sending-MCCH










ProtocolIE-ID ::= xx
END
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