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1. Introduction

According to RAN2 LS R2-094109[1], RAN3 is asked to decide which entity terminates MCCH and to clarify whether SYNC protocol is used between MCE and eNBs as well. This document discusses the above issues.
2. Discussion
2.1 MCCH termination 

In LS R2-094109[1], RAN2 identified two possible options for MCCH termination: 

1. Terminate the MCCH in eNB. In this case RAN3 would define appropriate M2 PDUs to convey the signalling information to the eNB. 

2. Terminate the MCCH in the MCE. In this case MCE could generate the MCCH RRC message, and the RRC message itself is transported to the eNB. 
Since MCCH information is feasible to be terminated at MCE or eNB, the impact on M2AP for both options should be considered. Furthermore, MCCH transmission needs to be synchronized among all the eNBs in the MBSFN area. Additionally, MCCH may change frequently for some MBMS service, e.g., service mode 4 [3]. Therefore, a simple method to synchronize the MCCH needs to be chosen in order to reduce the implementation complexity. 
Some considerations are drawn for both options as follows: 

Option 1: Terminate the MCCH at eNB
Possible information element contains in the M2AP could be: 
· Session start/stop/update message (the messages only apply for the modified services), 
· Mapping information between PMCH and services; 
· Order of all the services in PMCH; 
· MTCH configuration i.e. Layer 2 config (RLC, logical channel), 
· PMCH configuration (additional information not carried on BCCH, FFS if multiple PMCH need to be supported)

· MSAP

· MCS

· MSAP occasion configuration (period/ duration)
For this option, MCE does not need to generate the service list and it just forwards the session start/stop/update message(s) received from the MME to the eNBs. Besides the session management messages, MCE needs to inform eNBs about the radio resource configuration information (e.g., MTCH configuration/PMCH configuration)   as well. 
Pros:

· Signalling size from MCE to eNB may be relatively small if incremental MCCH updating is adopted. MCE only needs to signal what has been changed rather than the whole RRC message. Otherwise, multiple messages need to be transmitted over M2 interface when multiple changes happen. 

Cons: 

· Mechanism is needed to tell eNBs the scheduling order of the services since MCCH is not generated at MCE that the eNB can not deduce the scheduling order from the MCCH message, e.g., an indication may be associated to each service to show the scheduling order. 

· Signalling synchronization among the eNBs is complicated. Complex mechanism should be deployed to let every eNB synthesize the identical MCCH when gathering several messages (session start/session stop) from MCE and ensure eNB to transmit the MCCH exactly at the same time. E.g., when multiple signaling messages are transmitted from MCE to each eNB, they will arrive at different time for the unpredictable delay. Additionally, eNB takes time to synthesize MCCH from those messages. Therefore, it is hard for all the eNBs to transmit the generated MCCH synchronously at the same MCCH MP boundary.  
· Need to define signaling for incremental MCCH updating, e.g., inserting or deleting an MTCH from MTCH list, changing parameters of an MTCH. Maybe need to indicate the ordinal of the MTCH in the MTCH list.

· Every eNB in MBSFN area needs to synthesize MCCH. 
Option 2: Terminate the MCCH at MCE
When total MCCH information is terminated at MCE, the possible information element contains in M2AP could be: 

· List of all services for which a session is ongoing (no distinction between modified and unmodified sessions), with for each

· Service identity,

· Session identity,
· Short session identity (details are FFS e.g. whether LCID is used, whether explicit signalling is avoided),
· MTCH configuration i.e. Layer 2 config (RLC, logical channel),
· Index of the PMCH on which the service is mapped (FFS)

· PMCH configuration (additional information not carried on BCCH, FFS if multiple PMCH need to be supported)

· MSAP

· MCS

· MSAP occasion configuration (period/ duration)

Comparing to option 1, the only difference is MCE lists all the services (including modified and unmodified services) in the service list. The order of the service indicated by the service list determines the scheduling order for each eNB. 
Pros: 
· It is easy to indicate the scheduling order of the services with the service list in the MCCH information.

· Signalling synchronization among the eNBs is simple. E.g., all the eNBs transmits the MCCH at the next MP boundary by assuming that MCCH MP is longer enough to allow all the UEs receive the notification beforehand. There is no sync alike protocol needs to be defined. 

· MCCH is generated once at MCE. No need for each eNB to generate it separately.
· MCCH generated at MCE with the identical order of services can ensure the identical scheduling order for all eNBs. 
Cons: 

· Signalling size from MCE to eNB may be relatively large.

According to the analysis listed above, it is feasible for MCCH to be terminated at MCE or eNB. Considering about the implementation complexity, we slightly prefer to termination MCCH at MCE. 
Proposal 1: MCCH information is terminated at MCE. 
2.2 MCCH Change
The multi-cell transmission is required to be synchronized among different eNBs. If the de-synchronization of multi-cell transmission of signaling occurs, it may cause severe problem for UE reception of data. We assume MCCH information is generated at MCE when MCCH has changed, and transmitted to all eNBs in MBSFN area. In other words, every eNB should take the responsibility to synchronize the MCCH transmission. Possible alternatives are discussed to solve the problem as following.
Option1: SYNC-alike functionality is deployed in the MCE 
This solution is quite similar to sync application [4]. MCE adds an explicit indication (e.g. timestamp) to each MCCH message it generates to indicate each eNB about the transmission time of the message. The explicit indication should take account of the maximal delay between the MCE and eNBs, the decoding time at the each eNB and the maximal delay for eNB to send MCCH notification as well. The eNB transmits the MCCH message at the next MCCH MP boundary after the time indicated by the explicit indication. 

Pros: 

· Signaling synchronization is accurate when indicated by explicit indication. 

Cons: 

· Sync-alike functionality should be added to MCE.  

Option2: No SYNC-alike functionality is deployed in the MCE 
All the eNBs in the same MBSFN area are time synchronized, and MCE may use NTP (Network Time Protocol) to get absolute time with 1 second accuracy of the eNBs. Furthermore, MCCH MP (Modification Period) is supposed to be configured to a relatively long period （e.g., between 4 and 10 seconds） in order to save power and avoid the interruption of receiving MBMS services and MCE is aware of the MCCH MP boundary. As a result, it is possible to for MCE to ensure the MCCH arrival to every eNB during the same MCCH MP interval by transmitting the MCCH at the beginning of the MCCH MP as shown in Fig.1. There are two options: 1) to transmit MCCH at next MCCH MP after it receives from MCE; 2) to transmit MCCH at second MCCH MP after it receives from MCE. The configuration depends on whether it has enough time for eNBs to send MCCH notifications in the remaining time (period P1) of the MCCH MP interval receiving MCCH from MCE. However, since the MCCH MP length is usually set to enough long period when comparing to the P0 and P1, it is feasible to send MCCH at the next MCCH MP after it receives from MCE.  
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Fig.1 MCE estimate the time of MCCH transmission
Pros: 

· No sync-alike functionality is needed in the MCE. 

Cons: 

· MCE needs to determine the MCCH transmission time based on the estimation of the MCCH MP boundary, maximal M2 delay for all the eNBs to receive the MCCH message and notification interval configuration.
However, maintaining the MCCH MP information is not as complex as deploying the sync-alike functionality at MCE. Therefore, we propose no SYNC-alike functionality is used in the MCE. 
Proposal 2: No SYNC-alike functionality is deployed in the MCE. 
Further more, we propose based on the above analysis:  

Proposal 3：MCCH is transmitted at the next MCCH MP boundary after it receives from MCE. 
As the eNB may fail to receive the MCCH information due to the link problem, whether the MCCH information is repeated by the MCE is still under discussion. Basically, there are three options: 

Option 1: Send one MCCH every MP
Option 2: Send several copies of MCCH when updated
Option 3: Acknowledge a message after sending single copy of MCCH
Since it is typical for eNB to feedback a response message to MCE to indicate the receiving status for the M2 signaling (e.g., Session start procedure), the mechanism can be used to solve this problem as well. In another word, the MCE does not need to transmit the MCCH information for every MCCH MP (option 1) or send several copies of the same MCCH message (option 2). The simple procedure is, if MCE does not receive the response message from a certain eNB while timeout, it re-transmits the MCCH message to that eNB. The procedure is quite similar to Session Start procedure described in TS 36.300. 
Proposal 4：An acknowledge message is used to indicate whether the MCCH is successfully received by the eNB. 

3. Conclusion
In this contribution, we discussed which entity terminates MCCH and the issue if SYNC protocol is used between MCE and eNBs, and proposed that:  
Proposal 1: MCCH information is terminated at MCE.

Proposal 2: No SYNC-alike functionality is deployed in the MCE. 
Proposal 3:  MCCH is transmitted at the next MCCH MP boundary after it receives from MCE.
Proposal 4：An acknowledge message is used to indicate whether the MCCH is successfully received 
by the eNB. 
Corresponding text proposal to specification TS 36.300 is attached according to the listed proposals above. We additionally provide the M2AP Text Proposal for both alternatives when termination at MCE and at eNB as an annex to give a better understanding. 
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TS 36.300 

15.1.1
E-MBMS Logical Architecture
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Figure 15.1.1-1: E-MBMS Logical Architecture

Figure 15.1.1-1 depicts the E-MBMS Logical Architecture.
NOTE:
Additional horizontal interfaces e.g. MCE to MCE is FFS.

Multi-cell/multicast Coordination Entity (MCE)

The MCE is a logical entity – this does not preclude the possibility that it may be part of another network element – whose functions are the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme. The MCE is involved in MBMS Session Control Signaling. No SYNC-alike functionality is deployed in the MCE. The MCE does not perform UE - MCE signaling. 
When the MCE is part of another network element, an eNB is served by a single MCE.

E-MBMS Gateway (MBMS GW)

The MBMS GW is a logical entity – this does not preclude the possibility that it may be part of another network element – that is present between the BMSC and eNBs whose principal functions is the sending/broadcasting of MBMS packets to each eNB transmitting the service. The MBMS GW uses IP Multicast as the means of forwarding MBMS user data to the eNB. The MBMS GW performs MBMS Session Control Signaling (Session start/stop) towards the E-UTRAN via MME.

Control Plane Interfaces
“M3” Interface: MCE – MME

An Application Part is defined for this interface between MME and MCE. This application part allows for MBMS Session Control Signaling on E-RAB level (i.e. does not convey radio configuration data). The procedures comprise e.g. MBMS Session Start and Stop. SCTP is used as signaling transport i.e. Point-to-Point signaling is applied.
“M2” Interface: MCE – eNB
An Application Part is defined for this interface, which conveys at least radio configuration data for the multi-cell transmission mode eNBs and Session Control Signaling. SCTP is used as signaling transport i.e. Point-to-Point signaling is applied. 
15.3.5
MCCH Structure

The following principles govern the MCCH structure:

-
The MCCH is sent on MCH;
-
MCCH consists of a single RRC message which lists all the MBMS services with ongoing sessions;

-
MCCH is transmitted by all cells within an MBSFN Area, except the MBSFN Area Reserved Cells;

-
MCCH is transmitted every MCCH repetition period, use of a modification period is FFS.

-    The MCCH is terminated at MCE; 

-    MCCH is transmitted at the next MCCH MP boundary after it receives from MCE.

-    An acknowledge message is used to indicate whether the MCCH is successfully received by the eNB. 

================================================================================

TS 36.443

Annex <Y> (informative):
MCCH information termination 

Y.1   Message Functional Definition and Content
Y.1.1a   MBMS Session Start: When the MCCH is generated in the MCE
This message is sent by the MCE to transfer information for the updated MBMS services.  It applies if the MCCH information termination at MCE. 
Direction: MCE ( eNB 

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

	Message Type
	M
	
	Y.2.1
	
	YES
	reject

	MCCH container 
	M
	
	
	Includes the RRC MCCH message. The content is FFS. 
	YES
	reject


Y.1.1b   MBMS Session Start: When the MCCH is generated in the eNB
This message is sent by the MCE to transfer information for the updated MBMS services.  It applies for if the MCCH information termination at eNB. 
Direction: MCE ( eNB 

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

	Message Type
	M
	
	Y.2.1
	
	YES
	reject

	MBMS Service identity
	M
	
	Y.2.2
	
	YES
	reject

	MBMS Session identity
	M
	
	Y.2.3
	
	YES
	reject

	PMCH ID
	M
	
	Y.2.4
	Indicating which PMCH the service is mapped to. 
	YES
	reject

	Service Order
	M
	
	Y.2.5
	
	YES
	reject


Y.2   Information Element Definitions
Y. 2. 1         Message Type
The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.

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

	Message Type
	
	
	
	

	>Procedure Code
	M
	
	(Session Start, Session update, Session Stop)
	

	>Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, …)
	


Y. 2. 2        MBMS Service Identity

The MBMS service identity IE uniquely identifies the MBMS service. 

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

	Service identity
	
	
	
	

	>PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).

	>Service ID
	M
	
	OCTET STRING (SIZE (3))
	


Y. 2. 3        Session Identity

The MBMS Session Identity identifies the session of a MBMS Bearer Service in EUTRAN and is used by the UE to recognise repetitions of a session.

This IE is transparent to RAN.

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

	MBMS Session Identity
	M
	
	OCTET STRING (SIZE (1))
	


Y. 2. 4        PMCH ID

The PMCH ID IE is used to identify a PMCH.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PMCH ID
	M
	
	INTEGER (1… 16)
	


Y. 2. 5      Service Order

The Service Order IE is used by MCE to inform eNB the scheduling order of each service. It only applies for the MCCH information termination at eNB.  

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

	Service Order 
	M
	
	INTEGER (1… 16)
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