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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.
Secondary MBMS Notification

A secondary MBMS notification indicator (SNI) may also be sent on the S-CCPCH carrying the MTCH. Thus UTRAN use the SNI instead of the MICH to notify users receiving MTCH.
The Figure 1 below illustrates the timing relation between the SNI transmission and the MCCH information change. The SNI is used to inform UEs of an upcoming change in critical MCCH information. A particular SNI comprises an MBMS service ID. The exact details of the contents of the SNI will be defined in the Stage 3 specifications. The SNI may be more than once repeated in order to improve reliability.
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Figure 1: Illustration of SNI timing relative to Modification period

UEs read the SNI on SCCPCH carrying MTCH while receiving MTCH; Upon detecting the SNI for a service, UEs interested in the service should start reading the MCCH at the beginning of the next modification period.

Benefits of Secondary Notification Indication

Compared to the MICH, the SNI is more beneficial in terms of reliability, false alarm, simultaneous reception and expandability:
A. Reliability
-
The SNI provides more reliable notification for the UEs. In case of the SNI, robust channel coding is applied to SCCPCH used to carry the SNI. However, channel coding is not applied to MICH which simply repeats raw bits.
B. False alarm between MBMS services
-
One NI bit on MICH would indicate modification of MCCH information for multiple MBMS services because of limitation of total NI bits. Thus, during MBMS data transfer, MBMS UE may frequently switch from MTCH to MCCH. Such operation causes MBMS UE receiving MTCH to lose MBMS data. On the other hand, the SNI bit indicates only one MBMS service if the SNI includes the MBMS service Id. Therefore, the SNI is able to prevent MBMS UE from unnecessarily switching from MTCH to MCCH. Also, the SNI minimize loss of MBMS data for UE receiving MTCH.
C. Simultaneous Reception

-
The SNI minimizes the number of physical channels simultaneously received by MBMS UEs. MICH always requires another physical channel that MBMS UE should receive together with SCCPCH carrying MTCH during ptm data transmission.
D. Expandability
-
The size of the MICH information is limited. However, the size of the SNI information is not limited, but expansive. Thus, the SNI can give more information for future purpose.
For MBMS UEs NOT receiving any MTCH, it is obvious to use MICH for transmission of notification. However, for MBMS UE receiving any MTCH, we can consider the SNI instead of the MICH because of the reasons described above. Thus, the following principle is proposed for MBMS notifications:
· Without configuration of MTCH, MBMS notification for an MBMS service is provided by NI on MICH. Thus, MBMS UEs activating the MBMS service operate depending on NI of MICH.
· With configuration of MTCH, MBMS notification for an MBMS service is provided by SNI on SCCPCH carrying MTCH. Thus, MBMS UEs activating the MBMS service operate depending on SNI.
Signalling of Secondary Notification Indication
In the next subsections, there are some solutions to signal the secondary notification indication over a physical channel carrying an MTCH.
As one of the solutions, the UTRAN can transfer 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 solution is not preferred.
As another solution, the UTRAN can transfer 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. Thus, this solution is not preferred, either.
For those reasons, as a preferred solution, it is proposed that 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 kinds of MCCH information, but to transfer only the MBMS indication. 
Accordingly to the proposed one, there are two types of MCCH in a cell:
A.
Primary MCCH (P-MCCH)
-
P-MCCH is used to transfer most of MCCH information 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.
MAC layer does not differentiate between P-MCCH and S-MCCH. Such differentiation is used for indicating which MCCH transfers critical MCCH information such service info, RB info and neighbouring cell info.
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. 
1.1 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.
1.1.1 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. 
1.1.2 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 is modified on MCCH.
1.1.3 Modification Information
The modification information is used to identify which information, i.e. Service Information, Access Information, MBMS RB Information and Neighboring Cell Information, is modified over MCCH. The modification information help UEs to be able to determine whether switching to MCCH or not. For example, if the UE does not perform selective combining, it may not switch to MCCH to read the modified Neighboring Cell Information.
1.2 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. In addition, it seems to be useful that the modification information is included in the SNI.
MBMS Reception with Secondary Notification Indication
Since the SNI is transferred on SCCPCH carrying MTCH, the SNI can be easily received by UEs receiving MTCH in both idle and connected mode. For this reason, we think that the SNI is proposed to be applied to all UEs receiving MTCH in idle mode as well as in connected mode.
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;
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.
· The SNI includes at least MBMS service id.
· There are two types of MCCH channel: Primary MCCH and Secondary MCCH.
Consequently, it is suggested that the CR attached below is approved. 
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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 MCCH information is modified for an MBMS service. Upon receiving the SECONDARY NOTIFICATION INDICATION, the UE may receive the MCCH. This signalling is transmitted over S-MCCH which SCCPCH carrying MTCH carries.
The SECONDARY NOTIFICATION INDICATION includes: 
-
MBMS service id(s)
More information may be included in the SECONDARY NOTIFICATION INDICATION [FFS].
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