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1
Introduction 

Notification mechanism is used to inform UEs of an upcoming service session and update the MCCH information for UEs immediately when a service session starts. Notification mechanism can save UE power consumption and avoid the useless processing of MCCH message reception/decoding. For eMBMS Rel9 it is also necessary. 
In this contribution we discuss the necessity and the basic processing of notification mechanism at first. And then compared with the notification solutions in [1] we propose a new notification solution combined with MCCH transmission MP/RP (Modification Period / Repetition Period) scheme and IDLE UE DRX cycle.
2
Discussion
It is clear that if one UE has only subscribed one eMBMS service but this service session still dose not start, it is unnecessary for this UE to receive and process any other service MCCH messages for the power saving reason. On the other hand once a service session starts the control information for this service should be sent to the related UEs as soon as possible. In UTRAN Rel6 MBMS the notification mechanism is design for above purposes. It is also needed in Rel9 eMBMS for UE power saving. 
The basic procedure of UE to receive MBMS control information on MCCH and notification is described below.
One UE would firstly receive and decode the MCCH message at the closest transmission occasion according to MP/RP setting which is received from system information. If no subscribed service has started yet and no control information which means its subscribed service has not started, this UE would not receive and process any other MCCH message in the subsequent MP/RP MCCH transmission occasion until it detects the notification of new service session start. The notification mechanism also takes the control information of related service which can be updated by UE immediately. After the notification the related control information for this service including its modification would be transmitted periodically according to MP/RP setting. And UE also updates related control information according to the MP/RP scheduling if it is necessary.
Proposal 1: Notification mechanism is necessary for eMBMS in Rel9.
In [1] there are two proposed notification solutions which are the MBMS notification indication similar to ETWS indication (paging scheme) and the MBMS notification indication similar to the UTRA MBMS notification (PDCCH indicator scheme). In abovementioned notification solutions there are some drawbacks. For example in [1]: 

· In the MBMS indication similar to the ETWS indication in the paging scheme, the UE has to wake up to receive the notification according to the additional MBMS paging which is disadvantageous for power saving.  

· In the MBMS indication similar to UTRA MBMS notification based on the PDCCH indicator scheme, UE capable of receiving MBMS monitors M-RNTI on PDCCH based on UE specific paging DRX cycle to receive changed information on MCCH. That means eNB should transmit the notification information for different UEs in different UE specific paging occasion. The extreme instance is that the eNB would transmit the notification in #0, #4, #5, #9 subframes of all radio frames. It is clear that this scheme is very inefficient in resource usage.
In this contribution we design a combined notification solution with MCCH transmission MR/RP scheme which should not need additional wake up occasion for the UE to receive notification information separately. And this combined solution is also linked to the DRX operation of IDLE UE well. The notification information can only be transmitted in the fixed and specific subframes which are known to all UEs and UE originally should wake up in these subframes for control information updating via MCCH message reception.
Considering the periodical transmission of MCCH with MP/RP setting, MTCH transmission with fixed scheduling period such as 320ms and the UE DRX operation in IDLE mode, all these period parameters MP, RP, scheduling period and DRX cycle (Paging Cycle) are interrelated. In general, MP equals to multiple RPs. Since the MSAP would possibly change per scheduling period, the MP value should be defined as the scheduling period such as 320ms. For each MP start occasion the UEs must wake up to check if there is updated control information in MCCH or not. On the other hand, the DRX cycle for Idle UE would be the system configuration parameters via system information to inform UEs which is the chosen value in the range {rf32, rf64, rf128, rf256}[2].  The DRX cycle length is just a multiple of scheduling period or MP. Then we can combine notification occasion of DRX cycle with the MCCH transmission MP occasion. The notification information only can be transmitted in some occasions of MCCH transmission at MP subframes which is in line with the DRX cycle definition.
The basic structure of combined notification solution with MCCH transmission is illustrated in Figure 1.
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Figure 1 Illustration of combined notification solution with MCCH transmission

The notification indicator with 1 bit can be defined to notify the UE that there is a new service session start. For example 1 for notification indicator refers to new service session start and then the related UEs should read the current MCCH messages of service information to determine if its interested service start or not. For the ongoing service, the control information change would not need this indicator because after session start the UE compulsively read the MCCH transmission of service information at each modification period start point to determine the updating control information or not. This 1 bit notification indicator can be located in the previous two symbols of MBSFN subframe. How to express the notification indicator in the first two symbols of MBSFN subframe is FFS. 
Compared to the solutions in [1] this combined notification solution with MCCH transmission have following advantages:

· UE would wake up to receive the notification according to DRX cycle definition and no additional wake up occasion is needed.
· UE would not lose the notification reception because at the MP transmission occasion is mandatory for UE to wake up and receive the MCCH message.
· The cost of notification information is very little which is only 1 bit..
· The periodical definition of MP/RP, scheduling period and DRX cycle are well combined 
Proposal 2: We propose the notification solution combined with MCCH transmission. The notification only happens at the specific MBSFN subframe based on the combination of period definition of MP/RP, scheduling information and DRX cycle.
Proposal 3: A 1 bit “Notification indicator” located in the first two symbols of MBSFN subframe is used to indicate the new service session start. For the control information change of the ongoing services there is no need of this indicator and only uses the original modification period transmission procedure.
3
 Conclusions
In this contribution we analyse the necessity of notification mechanism for Rel9 eMBMS at first. Then the drawback of notification solutions proposed in [1] are discussed. And a new notification solution is proposed which is the combinative notification solution with MCCH transmission MP/RP scheme and IDLE UE DRX cycle. The basic idea of this solution and its advantages are also discussed. In above discussion we have formulated the following proposals:
Proposal 1: Notification mechanism is necessary for eMBMS in Rel9.
Proposal 2: We propose the notification solution combined with MCCH transmission. The notification only happens at the specific MBSFN subframe based on the combination of period definition of MP/RP, scheduling information and DRX cycle.

Proposal 3: A 1 bit “Notification indicator” located in the first two symbols of MBSFN subframe is used to indicate the new service session start. For the control information change of the ongoing services there is no need of this indicator and only uses the original modification period transmission procedure.
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