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1 Introduction

During RAN2#65bis, #66 meetings and the following email discussion, whether or not the notification is needed was discussed [1-3]. In this contribution, we would like to provide our views on notification and considerations of detailed notification mechanism.
2 Discussion

2.1 Necessity of Notification

In RAN2#66 meeting, three service modes that would potentially happen in Rel-9 eMBMS and their corresponding demands on MCCH change are given [4]. As indicated in [4], for service mode 1 (e.g. streaming media) and mode 2 (e.g. MMS like file downloading), the frequency of MCCH change is not very high. For service mode 3 (e.g. news ticker, stock information, traffic, weather updates), we originally assume such kind of services require MCCH change frequently. But some companies expressed the concerns why so frequent MCCH update is needed. After further consideration, we agree that for the services, like stock ticker, traffic and weather information, it is unnecessary to change MCCH and only need to update MTCH every 5 or 10s for instance, which means that a session may last for a long time. Another service mode might be for breaking news, but we don’t think this use case happens often. Therefore, we think at least for Rel-9, in the most scenarios, MCCH will not change frequently.
Therefore, our general views are as follows:

· According to assumed MCCH change frequency above, it is unnecessary to monitor possible MCCH change with too much cost. 
· The delay to change MCCH should be less than tens of seconds.
We think it is costly to monitor MCCH frequently, since MCCH is a L3 signaling and the UE has to take more time to decode it. Especially for the UE not receiving any MTCH, it has to wake up at each modification period boundary to receive MCCH. For frequent MCCH reading, the battery consumption could not be ignored. The cost is reduced as the increase of MCCH modification period. However, whether the delay to change MCCH is acceptable and how to extend SFN cycle needs to be considered.
Compared with periodically monitoring MCCH, reading notification has lower complexity, since normally notification could be indicated by L1 signalling. Furthermore, if notification period is aligned with paging cycle, from power consumption perspective, it is free to check notification since anyway UE has to wake up to receive possible paging message. Therefore, we propose to support notification mechanism for Rel-9 eMBMS.
Proposal 1: It is proposed to introduce notification for Rel-9 eMBMS
2.2 Detailed Notification Mechanism

First of all, we prefer to have a modification period, with that short repetition period is possible to be configured to reduce the latency that newcomer can receive MCCH, while the UE does not need to read every repetition version within one modification period. Large modification period is helpful to reduce complexity further and guarantee all UEs can receive notification before MCCH changed as we will analyze below.
Proposal 2: It is proposed to introduce modification period for Rel-9 eMBMS

Following we will discuss several issues about the detailed notification mechanim.
(1) What is informed by notification
Option 1: Notification is used to inform the UEs not receiving any eMBMS service about session start. The UEs receiving an eMBMS service will read MCCH periodically.
In this case, only the UEs not receiving any eMBMS service will monitor the notification. For the UEs receiving an eMBMS service, we think UE could keep reading MCCH periodically and notification is not needed. It is proposed as a way forward in email discussion of eMBMS UP details that MCCH is transmitted before dynamic scheduling information at the beginning of the MSAP occasion [5]. Both of them are very likely to be multiplexed into one subframe, UE has to anyway read dynamic scheduling information every scheduling period and hence multiplexed MCCH could be received and demultiplexed for free. Therefore, for UE receiving the eMBMS session, the change of MCCH resulted from session start/stop, configuration update could be known by reading MCCH periodically. However, since the MCCH is a RRC message that has to be delivered to L3 for ASN.1 decoding, it seems no need to decode MCCH every MSAP occasion. By means of configuring modification period as a much larger value than MSAP occasion, UE can discard the repeated MCCH within a modification period, if the MCCH has been successfully decoded once. In this way the requirement of delay to change MCCH could be satisfied with further reduced complexity.
Option 2: Notification is used to inform the UEs about any change in MCCH
In this case, all the UEs including ones receiving the eMBMS service will monitor notification and all kinds of MCCH change trigger a notification. Without receiving any notification during one MCCH modification period, the UEs could assume that MCCH keeps unchanged at the next modification period boundary and hence no need to decode MCCH.
For option 2, the UE receiving a service doesn’t need to read MCCH every modification period. However, notification due to configuration update or session stop will force the UE not interested in any ongoing service to read MCCH, which should be avoided. Considering modification period could be configured as a much larger value than MSAP occasion, the complexity due to reading MCCH periodically seems acceptable and hence we have slight preference on option 1.
Proposal 3: It is proposed to adopt option 1 for Rel-9 eMBMS notification
(2) When to read notification
Option 1: Align with paging occasion [6, 7]
In this case, no extra waking-up occasion to monitor notification indication is needed, since anyway UE has to wake up periodically based on paging DRX cycle. The drawback of this option is that in each cell, eNB should send notification multiple times to align with different UEs' wake-up instants. However, in most of cases the frequency for session start is low, such kind of redundant notification transmission will not happen often and the resulted overhead could be ignored.
Similar as MCCH repetition and modification period, the notification period should be a configurable parameter that is common within the MBSFN area. 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 (e.g. a new RNTI) very frequently, which increases the burden of UE processing unnecessarily. As we proposed in [6], the notification period could be multiple times of maximum defaultPagingCycle in the MBSFN area (i.e. 2.56s) to further reduce the processing load brought by checking notification. As we know this default paging cycle is cell specific, and although the actual paging cycle for a UE is the shortest of UE specific DRX cycle and default DRX value, UE anyway will wake up to receive possible paging at default DRX cycle. For a specific cell, eNB only need to send redundant notification during its own defaultPagingCycle. 
Option 2: The first two symbols of MBSFN subframe [8]
For this option, a 1 bit “Notification indicator” could be inserted in the first two symbols of MBSFN subframe. The advantage of this method is that no duplicated transmission of notification. However, extra waking-up is needed. Since the notification period is relatively small, the power consumption caused by this option is unacceptable.
Proposal 4: It is proposed to read notification at paging occasion and the notification period could be multiple times of maximum defaultPagingCycle in the MBSFN area (i.e. 2.56s)
After receiving notification, UE will read MCCH in the nearest modification period boundary. In order to guarantee all UEs can read the MCCH at the same modification period boundary, the modification period should be larger than notification period. Furthermore, modification period could be multiple times of notification to allow notification is repeated to improve robustness.
Proposal 5: The modification period should be larger than notification period so that all UEs could read MCCH at the same MP boundary
(3) How to indicate notification
Option 1: Notification indication on paging message
This option introduces an eMBMS related indicator in paging message like ETWS indication. In this case, if eMBMS indication is found in a paging message, which means MCCH has been changed, UE will read MCCH after modification period boundary.

Option 2: MBMS notification indication on PDCCH

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 notification period, and if a PDCCH is received for M-RNTI, UE will read the updated MCCH.
As analyzed in [7], the main drawback of the option 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 may argue that for solution 2 a new PDCCH format needs to be defined. But this seems feasible to be specified in RAN1, and hence we prefer option 2.
Proposal 6: It is proposed in indicate notification on PDCCH by a new RNTI.
3 Conclusion

In this contribution, the necessity of eMBMS notification and the detailed mechanism are discussed. Following proposals are given, and RAN2 is kindly asked to discuss and accept them.
Proposal 1: It is proposed to introduce notification for Rel-9 eMBMS

Proposal 2: It is proposed to introduce modification period for Rel-9 eMBMS

Proposal 3: It is proposed to adopt option 1 for Rel-9 eMBMS notification

Proposal 4: It is proposed to read notification at paging occasion and the notification period could be multiple times of maximum defaultPagingCycle in the MBSFN area (i.e. 2.56s)
Proposal 5: The modification period should be larger than notification period so that all UEs could read MCCH at the same MP boundary

Proposal 6: It is proposed in indicate notification on PDCCH by a new RNTI.
4 References

[1] R2-092819, Report of RAN2 #65bis, Seoul, Korea
[2] R2-09xxxx, Draft_report_RAN2_66, SF, USA
[3] R2-09xxxx, Draft_report_LTE_MBMS_Notification [66#18]
[4] R2-093249, Operators’ Requirement on MCCH change, CMCC, T-Mobile, KDDI
[5] R2-09xxxx, Draft report of email discussion on eMBMS user plane details [66#20], Huawei
[6] R2-093521, Discussion on notification mechanism for eMBMS, CMCC
[7] R2-092227, MBMS Notification, LG Electronics Inc.
[8] R2-093095
Notification mechanism design for eMBMS, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

























































































































































R2-093988
3


