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1 Introduction

During RAN2#66bis [1], we agreed to have an MBMS notification mechanism, using a PDCCH with CRC masked by M-RNTI. It is FFS whether the UE will receive the MBMS notification during its existing paging occasions (PO), or a new synchronized wake time will be defined for all UEs. In addition, there are some other issues need to be analyzed, for example, what contents does the notification information include? Where is the notification information put? What is the DCI format on PDCCH masked by M-RNTI? 
In this contribution, we would like to analyze these issues and provide our views on detailed notification mechanism.
2 Discussion

2.1 When to read notification
The UE could check for M-RNTI during its paging occasions (PO), as currently defined in TS 36.304. 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. 
According to the result analyzed by Huawei in the email discussion report [2], the additional load to the common PDCCH space due to transmission of M-RNTI in the existing paging occasions seems reasonable.
Proposal 1: It is proposed to transmit M-RNTI in the existing paging occasions, and MBMS-capable UE detects M-RNTI in its PO during paging DRX cycle.
2.2 What does MBMS notification information include
Some information will be notified to the MBMS interested UE, such as the modification of MBMS SIB and MBMS service’s session start. 

In the case of multiple MCCHs corresponding with multiple MBSFN areas in one cell in future deployment,  it is more convenient to UE to read the specific MCCH if the MBMS notification can indicate the changed MCCH, otherwise UE has to blind decode all MCCHs.
Furthermore, the notification can indicate specific MBMS service groups or specific MBMS service.  On the premise of reasonable overload and UE process complexity, more detailed information will help UE to reduce unnecessarily reading MCCH.
On behalf of above benefit, the detailed notification information should be considered.

Proposal 2: It is proposed to discuss the details of MBMS notification contents.  
2.3 Where will the notification information be put on?

In this section, we will discuss further where the notification information can be put. There are some options.
Option 1: Notification Information on PDCCH
It is well-known that there are limited bits in PDCCH. The existing DCI formats which can be used on common search space are only format 1A/1C/3/3A. The number of bit in the existing DCI formats is unchangeable. If we want to reuse one of these formats, we should redefine the meaning of each bit and organize the notification information in the limited bits. For example, how many bits will be occupied in this DCI? What is the definition of every bit in this DCI?
Like the MICH notification mechanism in Rel-6/7 UTRAN MBMS, one possible method is to divide MBMS services into several groups and map into corresponding bits. 

Another way is to re-design a new PDCCH DCI format for MBMS Notification. The limit of bits is less broad, and we can focus on the organization of notification information. However, this will induce a big change in RAN1, and will bring some burden to UE to blind search for PDCCH.

Option 2: Notification information on PDSCH
In this option, the existing DCI formats (e.g., DCI format 1A or 1C) could be reused. The specific MBMS service information about MCCH change will be put on PDSCH. The information may include the relevant MBMS service ID (e.g., LCID), MCCH ID (e.g., MBSFN area ID), etc. Based on the MBMS service information on PDSCH, UE will make a decision whether to read MCCH or not.
This option will utilize existing DCI format and will not change the bit definition in DCI. The notification information size will not be restricted by DCI size. But some PDSCH resource will be occupied additionally, especially when MBMS notification will be sent multiple times in a notification cycle. And it is more complicated to read a RRC message for UE.
Actually, it seems to associate with the question in section 2.2. So we prefer to reuse one of the existing DCI formats and map the MBMS service group information about given MCCH into the specific bits.
Proposal 3: It is proposed to discuss whether will notification information be put on PDCCH with exciting DCI format, on PDCCH with new DCI format or on PDSCH indicated by PDCCH with existing DCI format.
If the proposal 3 is agreed, then a LS should be sent to RAN1 if there are some change requirements for PDCCH format.

3 Conclusion

In this contribution, the detailed MBMS notification mechanisms are discussed. Following proposals are given, and RAN2 is kindly asked to discuss and accept them.

Proposal 1: It is proposed to transmit M-RNTI in the existing paging occasions, and MBMS-capable UE detects M-RNTI in its PO during paging DRX cycle.
Proposal 2: It is proposed to discuss the details of MBMS notification contents.  

Proposal 3: It is proposed to discuss whether will notification information be put on PDCCH with exciting DCI format, on PDCCH with new DCI format or on PDSCH indicated by PDCCH with existing DCI format.
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