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1 Introduction

In UTRA, the function of notification is to inform UEs of an upcoming change in MCCH information. Related topic for Rel-9 eMBMS has also been discussed during RAN2#65bis, and the following open issues are raised [1]:
Do we need a notification?

If not:

- UE will periodically read the MCCH with low period

- Might need extension of max SFN cycle duration somehow

If yes:

- Which mechanism

=> Operator input appreciated on urgency of MCCH changes.
After RAN2#65bis meeting, operators’ requirements on MCCH change have been discussed offline, and some common understandings have been reached in [2]. In this contribution, we’d like to address the above open issues based on these requirements. Firstly, we try to discuss whether the eMBMS notification is needed or not. If yes, what kind of notification mechanism could be used in Rel-9 will be studied.
2 Discussion
2.1 Necessity of MCCH change Notification
After offline discussions among operators, the requirements on MCCH change for typical services, such as streaming media, file downloading, news ticker, and etc, have been included in [2], in which the strictest requirements could be summarized as:
· Modification period of MCCH should be in the order of seconds, so that MCCH could be changed quickly to adapt to the characteristic of eMBMS services;
· UE should be aware of MCCH change within a short time, e.g., in the order of seconds;
· The highest frequency of MCCH change is once per 5mins to 1/2 hour.
Therefore, according to assumed MCCH change frequency mentioned above, it is costly to read the MCCH very often for possible modification, since the highest frequency of MCCH change is once per 5mins to 1/2 hour, in some cases, even up to hours [2]. On the other hand, the requirement of UE’s perception of this modification is in order of seconds. If UE monitors MCCH with a long period, this requirement is difficult to be fulfilled. Hence, as a trade-off, we think notification mechanism is necessary to indicate the change of MCCH to UE. We propose to adopt similar mechanism as notification of system information change in E-UTRAN. When the network changes (part of the) MCCH information due to session start, session stop, modifying configuration information, and etc, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated MCCH information. Upon receiving a change notification, the UE acquires the new MCCH information immediately from the start of the next modification period. Without receiving notification during a MCCH modification period, UEs could assume that no change of MCCH will occur at the next modification period boundary and hence no need to read MCCH. These general principles are illustrated in figure 1, in which different colours indicate different MCCH information. In this way, good user experience could be achieved by timely notification of the change of MCCH, without much cost on periodically monitoring MCCH.
Proposal 1: We propose to adopt similar mechanism as notification of system information change in E-UTRAN. Upon receiving a change notification, the UE acquires the updated MCCH after next modification period boundary. Without receiving notification during a MCCH modification period, UE doesn’t need to read MCCH.
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Figure 1: Change of MCCH
2.2 Detailed Notification Mechanism

To avoid introducing extra waking-up occasion and processing load, it is efficient to align the eMBMS notification timing with paging cycle, since anyway UE needs to wake up periodically based on paging DRX cycle. Generally speaking, there are two kinds of candidate solutions for eMBMS notification [3]:

Solution 1: eMBMS notification indication similar to ETWS indication 

This option introduces an eMBMS related indicator in paging message like ETWS indication. In this case, eMBMS-capable UE monitors a paging message based on paging DRX cycle. If eMBMS indication is found in a paging message, which means MCCH has been changed, UE will read MCCH after modification boundary.

Solution 2: eMBMS notification indication similar to UTRA MBMS notification 

In this option, PDCCH is used to indicate eMBMS notification indication. A new RNTI, such as M-RNTI, could be defined for eMBMS notification. eMBMS-capable UE detects M-RNTI on PDCCH based on paging DRX cycle, and if a PDCCH is received for M-RNTI, UE will read the updated MCCH.
As analyzed in [3], one drawback of the solution 1 is that UE not capable of receiving eMBMS is possibly disturbed by eMBMS notification, since there maybe many kinds of eMBMS services in LTE and change of any one will raise a paging message. One disadvantage of solution 2 might be that a new PDCCH format needs to be defined. Currently, we don’t have strong preference between them.

For both solutions, the minimal eMBMS notification interval could equal to the UE’s paging DRX cycle. However, when the paging DRX cycle is configured to relative low values such as 320ms or 640ms, UE has to check potential MCCH notification indication frequently, the delay requirement is over-satisfied (in the order of seconds is sufficient) and the burden of UE processing is unnecessarily increased.

Therefore, we propose that the period of MCCH notification indication can be multiple times of paging DRX cycle, depending on the default paging DRX cycle broadcasted in BCCH. 
Proposal 2: The period of MCCH notification indication can be multiple times of defaultPagingCycle broadcasted in system information.
In addition, the MCCH notification period should be lower than modification period, so that every time when the MCCH is changed, MCCH notification indication can be sent to UE.
Proposal 3: The MCCH notification period should be lower than modification period.
In our opinion, the times of paging DRX cycle, could be transmitted on BCCH along with other MCCH related parameters, such as modification period so that UE knows when to wake up to read the information of MCCH notification.
Proposal 4: The times of paging DRX cycle could be transmitted on BCCH.
If the notification can indicate the change happen to which service, then UE can take accurate actions according to the indication, i.e. to decide whether to read the updated MCCH information based on interested services, so that UE can save power as much as possible.

In order to support such kind of accurate notification, for the paging indication base solution (solution1 in section 2.2), more bits have to be added into paging message, and PCCH may have no enough space to contain so much information related to eMBMS; 
For the option using new separate RNTI(s) (solution2 in section 2.2), multiple RNTIs have to be allocated for different services, which may degrade the detection probability or increase PDCCH overhead.
Therefore, we don’t think it is necessary to introduce service-level eMBMS notification mechanism, and only one notification for all services is acceptable.
Proposal 5: eMBMS notification is unnecessary to indicate which service has been changed.
3 Conclusion
In this contribution, the necessity of eMBMS notification indication and related mechanisms are discussed, some further considerations are also analyzed. Following proposals are given, and RAN2 is kindly asked to discuss and accept them.
Proposal 1: We propose to adopt similar mechanism as notification of system information change in E-UTRAN. Upon receiving a change notification, the UE acquires the updated MCCH after next modification period boundary. Without receiving notification during a MCCH modification period, UE doesn’t need to read MCCH.
Proposal 2: The period of MCCH notification indication can be multiple times of defaultPagingCycle broadcasted in system information.
Proposal 3: The MCCH notification period should be lower than modification period.

Proposal 4: The times of paging DRX cycle could be transmitted on BCCH.

Proposal 5: eMBMS notification is unnecessary to indicate which service has been changed.
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