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Introduction
In the RAN2#40 meeting, it was agreed that short information will be always given to UE to read MCCH on a physical channel carrying an MTCH. This document suggests signalling, information and procedures related with such indication, which is called the secondary notification indication.
Signalling of Secondary Notification Indication
It is very clear that the secondary notification indication (SNI) over a physical channel carrying an MTCH is beneficial in that it minimizes the number of physical channels simultaneously received by MBMS UEs [1]. If the SNI is transferred over a physical channel not carrying an MTCH, it is evident that we lose the gain from the SNI.
In the next subsections, there are some solutions to signal the secondary notification indication over a physical channel carrying an MTCH.
1.1 Method 1: Indication over MTCH
The UTRAN transfers the SNI over MTCH itself and the UEs acquires it by receiving MTCH. In this case, since MTCH is on the user plane, the SNI should be transferred over a new control PDU by in-band signalling. Thus, there may be some impacts on radio protocols so that this method seems to be not preferred.
1.2 Method 2: Indication over the existing control channel

The UTRAN transfers the SNI over one of the existing control channels such as CCCH and PCCH. The type of the control channel is common, not dedicated. The drawback of this method is that non-MBMS UEs as well as MBMS UEs have to process the SNI. 
1.3 Method 3: Indication over the new control channel

The UTRAN transfers the SNI over the new common control channel mapped onto every physical channel carrying an MTCH. We call the new common control channel the secondary MCCH [2]. The secondary MCCH is used not to transfer all types of MBMS RRC messages, but to transfer only the SNI. 
For this method, there are two types of MCCH in a cell:
A.
Primary MCCH (P-MCCH)
-
P-MCCH is used to transfer all types of MBMS RRC messages for the cell. There is only one P-MCCH in a cell. The MBMS specific PICH is associated with P-MCCH.
B.
Secondary MCCH (S-MCCH)
- 
S-MCCH is used to transfer the secondary notification indication that is used to move UEs onto P-MCCH for the cell. The S-MCCH is mapped onto SCCPCH carrying one or more MTCHs. It is excluded that P-MCCH and S-MCCH are mapped onto the same SCCPCH. There is at most one S-MCCH per SCCPCH carrying one or more MTCHs. The MBMS specific PICH is not associated with S-MCCH.
The method 3 has a benefit in that non MBMS UEs are able to exclude the SNI by TCTF field attached into a MAC header. 
Information of Secondary Notificaiton Indication

It was currently agreed in RAN2 that the indication includes short information. However, there is no decision on the contents of the indication. At this moment, it seems to be a common understanding that the information size of the indication is small. 
1.4 Possible Information Elements
The following IEs can be included in the SNI. However, it is not desirable to have all of them in the SNI.
1.4.1 1 bit indication
1 bit indication is used to move UEs onto MCCH. If the SNI includes an indication to MCCH, UEs may move onto MCCH. In this case, an SNI size is small. However, there is no differentiation between MBMS services. Since the rate of false alarm is high for 1 bit indication, UE movements onto MCCH would be mostly unnecessary. In addition, UEs are not able to know which information they should receive on MCCH and how long they should receive MCCH.
1.4.2 MBMS service ID

If the SNI includes a service id corresponding to an interested MBMS service, UEs may move onto MCCH. Otherwise, UEs will read MTCH. In this case, UEs are able to differentiate between interested MBMS services and uninterested MBMS services over MCCH. However, UEs are not able to know which information they should receive on MCCH and how long they should receive MCCH.
1.4.3 RRC message ID
The RRC message id is used to identify a type of an RRC message over MCCH, such as the MBMS RB Information message and the Neighboring Cell Information message. If there is an RRC message ID in the SNI, UEs are able to know which information they should receive on MCCH and how long they should receive MCCH.
1.4.4 Timing information
The timing information is used to indicate when to start or when to stop receiving MCCH.
1.4.5 Update Indicator
The update indicator is used to notify whether control information of an MBMS service is changed or not. The value of the update indicator increases if there is change of control information, so that UE can know change of control information by checking whether the value of the update indicator increase or not. 
The update indicator does not indicate which control information is changed. Thus, UTRAN sends the update indicator over the SNI with the MBMS service id or the RRC message Id. For example, when the value of ptm indication is changed for an MBMS service, UTRAN may send the update indicator with the RRC message Id indicating the MBMS Service Information.
1.4.6 MBMS RB Release Indication

If MBMS RB release is indicated on MCCH, UTRAN moves all UEs receiving MTCH onto MCCH and then notify the MBMS RB Release message. This kind of release indication is slow and inefficient. Thus, it seems to be better to directly transfer MBMS RB release indication over the SNI to cause UEs to release a ptm RB. 
1.5 Preferred Information Elements

In our opinion, at least an MBMS service id needs to be included in the SNI in order to prevent UEs from unnecessarily reading MCCH due to uninterested services. Therefore, 1 bit indication is not sufficient. If there is enough room in SNI, RRC message id, timing information and update indicator could be also considered.
Additionally, MBMS RB Release Indication is proposed to be included in the SNI because it is an efficient way.
MBMS Reception with Secondary Notification Indication
In the case that the secondary notification indicator is applied, an example of the MBMS reception procedure is as follows:
In all RRC states, the UE shall:

-
if the UE supports MBMS and;
-
if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and MCCH are available:
-
act on RRC messages received on MCCH;
-
listen to the common transport channel on which the MTCH is mapped (for UEs with this capability);
-
if the secondary notification indication moving to MCCH is received on SCCPCH carrying MTCH:

-
listen to MCCH according to the secondary notification indication;
-
if the secondary notification indication releasing the ptm RB including the MTCH is received on SCCPCH carrying MTCH:

-
release the ptm RB including the MTCH.
It is suggested that the SNI is applied to all of UEs receiving MTCH in all RRC states because if UTRAN sends the SNI over SCCPCH carrying MTCH, all of UEs receiving MTCH is able to receive the SNI regardless of their RRC states.
Conclusion
In this document, we proposed the following points:
· UEs receiving MTCH in all states may receive the SNI over SCCPCH carrying MTCH.
· A new logical channel, S-MCCH is introduced on SCCPCH carrying MTCH to transfer the SNI.

· The SNI include at least MBMS service id. It may also include RRC message id, timing information and/or update indicator.
· The MBMS RB Release Indication is notified over the SNI.
Consequently, the text proposal below is suggested to be inserted into TS25.346. Also, it is suggested that TS25.346 section 8.1 is updated to be consistent with the text proposal below.
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5.3
MAC architecture

5.3.1
UTRAN MAC Architecture to support MBMS
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Figure 4: UTRAN MAC architecture
To support MBMS user and control plane transmission, a multicast functionality is added in the MAC c/sh, entitled "MAC m", to take care of scheduling of MBMS related transport channels. In addition, two logical channels are considered for MBMS: MCCH (P-MCCH and S-MCCH) and MTCH. Both logical channels are mapped on FACH.

5.3.2
MAC-c/sh/m architecture: UTRAN side
Figure 4 illustrates the MAC-m additions to the MAC-c/sh architecture in the UTRAN side, needed to transmit MBMS data over FACH.

MAC-c/sh/m is located in the controlling RNC. The following functionalities are covered:
· Scheduling – Priority Handling: This function manages common transport resources between MBMS and non-MBMS data flow(s) according to their priority [FFS].
· TCTF MUX: This function handles insertion of the TCTF field in the MAC header and also the respective mapping between logical channels (i.e. MTCH and MCCH) and transport channels. The TCTF field indicates which type of logical channel (i.e. MTCH and MCCH) is used.

· Addition of MBMS-ID: For p-t-m type of logical channels, the MBMS-ID field in the MAC header is used to distinguish between MBMS services.

· TFC selection: Transport format combination selection is done for FACH mapped to MTCH and MCCH.

There is one MAC-c/sh/m entity in the UTRAN for each cell.
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Figure 5: UTRAN side MAC-m architecture additions to MAC-c/sh
5.3.3
MAC-c/sh/m architecture: UE side
Figure 5 illustrates the MAC-m additions to the MAC-c/sh architecture in the UE side, needed to receive MBMS data over a transport channel (FACH). 
The following functionalities are covered:
· TCTF DEMUX: This function handles detection and deletion of the TCTF field in the MAC header, and also the respective mapping between logical channels (i.e. MTCH and MCCH) and transport channels. The TCTF field indicates which type of logical channel (i.e. MTCH and MCCH) is used.

· Reading of MBMS-ID: The MBMS-ID identifies data to a specific MBMS service.
There is one MAC-c/sh/m entity in each UE.
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Figure 6: UE side MAC-m additions to MAC-c/sh
6.2.1
Logical Channels 

6.2.1.1
MBMS Control Channel (MCCH)

This logical channel is defined as a p-t-m downlink channel for transfer of control plane information between network and UEs in RRC Connected or Idle Mode. The control plane information on this channel is MBMS specific and is sent to UEs in a cell with an activated (joined) MBMS service. 
There are two types of MCCH in a cell:
1. Primary MCCH (P-MCCH)
· P-MCCH is used to transfer all types of MBMS RRC messages for the cell. There is only one P-MCCH in a cell. The MBMS specific PICH is associated with P-MCCH.
2. Secondary MCCH (S-MCCH)
· S-MCCH is used to transfer the secondary notification indication that is used to move UEs onto P-MCCH for the cell. The S-MCCH is mapped to SCCPCH carrying one or more MTCHs. There is at most one S-MCCH per SCCPCH carrying one or more MTCHs. The MBMS specific PICH is not associated with S-MCCH.
6.2.4
Mapping between channels

Only in downlink, the following connections between logical channels and transport channels exist:

-
P-MCCH can be mapped to FACH
-
S-MCCH can be mapped to FACH
-
MTCH can be mapped to FACH

It is excluded that P-MCCH and S-MCCH are mapped onto the same SCCPCH. The mappings as seen from the UE and UTRAN sides are shown in Figure 9 and Figure 10 respectively.
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Figure 9: Logical channels mapped onto transport channel, seen from the UE side
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Figure 10: Logical channels mapped onto transport channel, seen from the UTRAN side

7.2
MBMS Reception

The following descriptions add MBMS specific processes to be considered for each RRC State/Mode.

The BCCH contains information regarding the P-MCCH, while the latter contains information on the MTCH. The MBMS RB INFORMATION message contains information regarding the S-MCCH.
In the sub-sections below, how and when the UE reads the MCCH (e.g. usage of discontinuous reception, etc) is [FFS].
7.2.1
MBMS Reception in RRC Idle Mode

In idle mode, the UE shall:

-
if the UE suppsorts MBMS and;
-
if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and P-MCCH are available:
-
act on RRC messages received on P-MCCH and;
-
if the MBMS service requires the establishment of an RRC Connection [FFS]:

-
inform upper layers that the MBMS Service requires the establishment of an RRC Connection;
-
if the MBMS service does not require the establishment of an RRC Connection [FFS]:

-
listen to the common transport channel on which the MTCH is mapped;
-
if the secondary notification indication moving to MCCH is received on S-MCCH:

-
listen to P-MCCH according to the secondary notification indication;
-
if the secondary notification indication releasing the ptm RB including the MTCH is received on SCCPCH carrying MTCH:

-
release the ptm RB including the MTCH.
7.2.2
MBMS Reception in RRC Connected Mode: URA_PCH state

In URA_PCH, the UE shall:

-
if the UE supports MBMS and;
-
if the UE has activated an MBMS service and there is an ongoing session for this service in the URA where the UE is situated, i.e. MTCH and P-MCCH are available:
-
act on RRC messages received on P-MCCH;
-
for each MBMS service that the UE has activated and where transmission on a MTCH is indicated in the P-MCCH, listen to the common transport channel on which the MTCH is mapped;
-
if the secondary notification indication moving to MCCH is received on S-MCCH:

-
listen to P-MCCH according to the secondary notification indication;

NOTE: reception of multiple MBMS services is subject to UE capability; selection between these when needed is [FFS].

-
if on the P-MCCH is indicated that the MBMS service in the cell requires a cell update:

-
initiate a cell update procedure. The cause to be used in the cell update procedure is [FFS].
-
if the secondary notification indication releasing the ptm RB including the MTCH is received on SCCPCH carrying MTCH:

-
release the ptm RB including the MTCH.
7.2.3
MBMS Reception in RRC Connected Mode: CELL_PCH state

In CELL_PCH, the UE shall:

-
if the UE supports MBMS and;
-
if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and P-MCCH are available:
-
act on RRC messages received on P-MCCH;
-
listen to the common transport channel on which the MTCH is mapped;
-
if the secondary notification indication moving to MCCH is received on S-MCCH:

-
listen to P-MCCH according to the secondary notification indication;
-
if the secondary notification indication releasing the ptm RB including the MTCH is received on SCCPCH carrying MTCH:

-
release the ptm RB including the MTCH.
7.2.4
MBMS Reception in RRC Connected Mode: CELL_FACH state

In CELL_FACH, the UE shall:

-
if the UE supports MBMS and;
-
if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and P-MCCH are available:
-
act on RRC messages received on P-MCCH;
-
listen to the common transport channel on which the MTCH is mapped (for UEs with this capability);
-
if the secondary notification indication moving to MCCH is received on S-MCCH:

-
listen to P-MCCH according to the secondary notification indication;

-
if the secondary notification indication releasing the ptm RB including the MTCH is received on SCCPCH carrying MTCH:

-
release the ptm RB including the MTCH.
NOTE: For UEs in CELL_FACH, UTRAN may decide to send MBMS data over DTCH.

7.2.5
MBMS Reception in RRC Connected Mode: CELL_DCH state

In CELL_DCH, the UE shall:
-
if the UE supports MBMS and;
-
if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE is situated, i.e. MTCH and P-MCCH are available and;
-
if the UE has the capabilities:

-
act on RRC messages received on P-MCCH;
-
listen to the common transport channel on which the MTCH is mapped;
-
if the secondary notification indication moving to MCCH is received on S-MCCH:

-
listen to P-MCCH according to the secondary notification indication;

-
if the secondary notification indication releasing the ptm RB including the MTCH is received on SCCPCH carrying MTCH:

-
release the ptm RB including the MTCH.
NOTE: For UEs in CELL_DCH, UTRAN may decide to send MBMS data over DTCH
8.2.x
Secondary Notification Indication
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Figure xx: Secondary notification indication.
This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode. 
The purpose of the signalling flow is to cause UEs receiving an MTCH to read P-MCCH for an MBMS service. The UTRAN may initiate this signalling flow when an RRC message is going to be transferred on P-MCCH. Upon receiving the SECONDARY NOTIFICATION INDICATION, the UE may receive the P-MCCH. This signalling is transmitted over S-MCCH mapped onto SCCPCH carrying the MTCH.
The SECONDARY NOTIFICATION INDICATION includes: 
-
MBMS service id(s)

-
MBMS RB Release Indication
More information may be included in the SECONDARY NOTIFICATION INDICATION [FFS].
Annex <B>: MBMS Control Information

Table 2 and 3 identifies MBMS control information and describes their mapping on BCCH, MCCH and DCCH. 

	Information Element
	Description
	DCCH
	BCCH
	P-MCCH
	S-MCCH

	MBMS Signalling Radio Bearer Information (MCCH)

	MBMS SRB Info

· MCCH Indicator
	Information to configure the MBMS signalling radio bearer mapped on S-CCPCH/FACH, this information includes the identification of a FACH transport channel carrying the MCCH.
	
	X
	
	

	MBMS Radio Bearer Information (MTCH)

	MBMS RB Info
	Information to configure a PTM radio bearer mapped on S-CCPCH/FACH for transmission of an MBMS service.
	
	
	X
	

	Service related Control Information

	MBMS Service ID(s)
	Identifies all MBMS services that are potentially available in one cell (service area indication). 

Identifies also the MBMS service related to a specific signalling procedure.
	
	
	X
	X

	PTM Indicator
	Indicates that a PTM bearer type is established in one cell in order to transmit data for a particular MBMS service and the UE is required read the MBMS RB Info on MCCH.
	
	
	X
	

	RRC Connection Establishment Indicator
	Indicates to idle mode UEs that transition to RRC connected mode is required for counting.
	
	
	X
	

	Required MBMS RB configuration
	Indicates to the UE that an MBMS service is transmitted using a certain RB configuration in order to achieve a specific QoS.
	
	
	X
	

	RACH Access Probability Factor
	Controls RACH access in order to avoid RACH overload if transition to RRC connected mode is required.
	
	
	X
	

	PMM-CONNECTED State Required Indicator
	Indicates to an PMM IDLE state UE in RRC connected mode that it shall transit to PMM CONNECTED state.
	X
	
	
	

	MBMS RB Release Indication
	Indicates to all states UEs that a ptm RB shall be released.
	
	
	
	X


Table 2: Mapping of MBMS Control Parameters in DL








1(5)

4

_1137507157.doc


MAC-d







DCH







DCH







DSCH







DTCH







DTCH







DCCH







SHCCH



      TDD only







RACH







FACH







BCCH







USCH



TDD only







MAC-c/sh/m







MAC Control







Iur or local







  MAC Control







P-MCCH







DSCH







CPCH



FDD only







CCCH







CTCH







MTCH







FACH







PCH







USCH



TDD only







MTCH







PCCH







S-MCCH












_1137569934.doc






























MAC-c/sh/m







TCTF DEMUX



















S-MCCH



















FACH















MTCH











P-MCCH







































read



MBMS-ID











FACH







MTCH























MAC-Control















FACH
































_1137571211.doc
 


MAC SAPs







Transport Channel























MTCH-



SAP



















S-MCCH-



SAP







FACH







P-MCCH-



SAP








































_1137571327.doc
 


MAC SAPs







Transport Channel























MTCH-



SAP



















S-MCCH-



SAP







FACH







P-MCCH-



SAP








































_1137569810.doc


FACH































MAC-c/sh/m







TCTF MUX



















FACH



















Scheduling/ Priority Handling











P-MCCH



















TFC selection



































add MBMS-ID







MTCH







FACH







MTCH























MAC-Control















S-MCCH
































_1106030356.doc


MAC-d







DCH







DCH







DSCH







DTCH







DTCH







DCCH







SHCCH



      TDD only







RACH







FACH







BCCH







USCH



TDD only







MAC-c/sh/m







MAC Control







Iur or local







  MAC Control







MCCH







DSCH







CPCH



FDD only







CCCH







CTCH







MTCH







FACH







PCH







USCH



TDD only







MTCH







PCCH












_1136886344.doc

[image: image1]

UE







CRNC















SECONDARY NOTIFICATION INDICATION




























