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1.
Introduction

In Release 6, the MBMS notification is used to indicate a change applicable for one or more MBMS services UE has joined. In other words, the MBMS notification informs UEs about forthcoming and about ongoing MBMS data transfer. We think that this definition of the MBMS notification can be also applied to LTE MBMS.
In this document, we discuss how notification works in Release 6 in the following section and then discuss how notification can be designed in LTE afterwards.
2.
R6 MBMS Notification in UTRA
In Release 6, MBMS notifications are provided by the MBMS MODIFIED SERVICE INFORMATION message on either MCCH or DCCH. 
The figure 1 shows MBMS notification on MCCH which is captured from 25.331. This is common to all UEs supporting MBMS. The MBMS MODIFIED SERVICE INFORMATION message is periodically transmitted according to the modification period and the repetition period. Whenever UE wishes to check which service is notified or available in a cell, UE can check it by receiving the MBMS MODIFIED SERVICE INFORMATION message on MCCH.
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Figure 1: MBMS notification on MCCH in UTRA
As shown in figure 2. the MBMS notification on MCCH can accompany notification indicators transmitted on MICH. MICH indicates service groups and so UE monitors MICH to find out if a service group including an interested service is indicated on MICH or not.
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Figure 2 MBMS notification on MCCH accompanying MICH in UTRA

UE in CELL_DCH may be incapable of receiving MCCH. Thus, R6 MBMS provides notification on DCCH which is dedicated to such UE as shown in figure 3. MBMS notification on DCCH is also known as dedicated notification.
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Figure 3 MBMS notification on DCCH in UTRA
3.
MBMS Notification on MCCH in LTE
MBMS notification on MCCH should be a basic feature in LTE because in case of dedicated notifications on DCCH the network would unnecessarily duplicate the same notifications. 
In RAN2#54, the following alternatives for principles of MBMS notifications on MCCH were discussed:
3.1.
Alternative 1: Multiple notification channels
In this case, single cell services and multi-cell services are notified on different notification channels i.e. different MCCH channels. It is because multi-cell services can be SFN combined so that they can have a performance gain from SFN operation.

As shown in the figure 4, MBMS notifications for multiple cell services are transmitted on MCCH mapped onto SFN combinable resource blocks. And MBMS notifications for single-cell services are transmitted on MCCH mapped onto non-SFN combinable resource blocks.
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Figure 4. Multiple MBMS Notification Channels
3.2.
Alternative 2: Single notification channel
A single notification channel, i.e. one MCCH channel, is provided to notify both single cell services and multi-cell services. It is because UE may not know which service is SFN combined or not before reception of notifications. Thus, all UEs just monitor only one notification channel.
Since there is only one notification channel, if there are both SFN combined and non-SFN combined services in a cell, all services should be notified on MCCH transmitted on non-SFN combinable resource blocks as shown in the figure 5. That is the single notification channel notifies either both single cell and multi-cell services without SFN combining. 
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Figure 5. Single MBMS Notification Channel without SFN combininig
In addition, if there are single cell services only in a cell, of course the notification channel notifies single cell services only. However, exceptionally if there are multi-cell services only in a cell e.g. on Mobile TV services only, MBMS notifications can be transmitted on MCCH mapped onto SFN combinable resource blocks as shown in the figure 6. In this case, the single notification channel notifies multi-cell services only with SFN combining. If it is assumed in a certain scenario that there is no single cell service in cells, notifications can be always SFN combined. 
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Figure 6. Single MBMS Notification Channel with SFN combining
3.3.
Discussion on Alternatives
In the alternative 1, a notification channel i.e. MCCH carrying notifications of multi-cell services can be SFN combined. Therefore, this solution can have a gain from SFN combining. However, if different services have different SFN areas, contents of notification messages from different cells will be different and thus even more MCCHs are needed.
Another drawback of the alternative 1 is that UE should simultaneously monitor at least two notification channels, i.e. SFN combined channel and non-SFN combined channel, whichever service the UE is interested in. It is because we assume that UE does not know if an interested service is SFN combined or not in an area before receiving MCCH information. If the network informs the UE of whether a subscribed service is SFN combined or not, maybe during service announcement phase, the UE needs not to simultaneously monitor multiple notification channels.
Moreover, in case of the alternative 1, reception of multiple notification channels would require more UE capability compared to a single notification channel solution. 
For those reasons above, we prefer the alternative 2 i.e. single notification channel. In case of single notification channel solution, UE monitors only one notification channel whichever service the UE is interested in and then recognize if a service is SFN combined or not by receiving the notification channel.
4.
Dedicated Notifications

R6 MBMS provides common notifications on MCCH and dedicated notifications on DCCH. Dedicated notifications were provided because all of R6 UEs in CELL_DCH are not capable of receiving MCCH. On the other hand, all of UEs in RRC connected mode except CELL_DCH are capable of receiving common notifications. 
The RRC state in LTE was simplified. Thus, it is not clear at this moment if all of RRC connected UEs receiving a unicast service should be capable of receiving MCCH or not. If some of the UEs are not capable of receiving MCCH e.g. while receiving DL SCH, dedicated notifications may need to be considered for non-capable UEs in RRC connected mode. However, all of RRC connected UEs may be capable of receiving both MCCH and DCCH/DTCH because this capability seems to be similar to capability of simultaneously receiving BCCH and DCCH/DTCH.
Therefore, at this moment we don’t see any need for dedicated notifications.

5.
Conclusion

In conclusion, we propose that common notifications i.e. R6 MBMS MSI like message are provided on MCCH. It is also suggested that all of UEs are capable of receiving common notifications on MCCH. As a result, dedicated notifications need not to be specified in LTE. 
Furthermore, we prefer the alternative 2 of using a single notification channel, i.e. a MCCH channel for MBMS notifications.[image: image7.png]
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