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1 Introduction

The Enhancements of NB-IoT WI was agreed in RAN#72[1]. One of the objectives is to study the NB-IoT Multicast operation as follows.

Multicast:

· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 

· Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions

In this contribution, we discussed the possible concerns when SC-PTM (Single Cell Point To Multipoint transmission mode) is used for NB-IoT and propose the way forward. 

2 Discussion
2.1 Existing SC-PTM
SC-PTM procedure applies to SC-PTM capable UEs that are interested to receive one or more MBMS services via SC-PTM.
In the existing SC-PTM, two logical Channels SC-MCCH and SC-MTCH are defined. 
· SC-MCCH: Single Cell Multicast Control Channel
· SC-MTCH: Single-Cell Multicast Traffic Channel 
Both of them are mapped to the DL-SCH. 

SC-MCCH, which is cell specific, notifies the MBMS service related information and the reception of SC-MTCH. A common SC-RNTI is used for the SC-MCCH reception. The configuration of SC-MCCH is broadcasted in SIB20.

SC-MTCH is MBMS service specific traffic channel. A group of UEs interested in a specific service uses a unique Group-RNTI on PDCCH for scheduling, and receives the MBMS service on PDSCH. The configuration of SC-MTCH is contained in the SCPTMConfiguration message delivered by SC-MCCH. 
Since the SC-MCCH and SC-MTCHs are broadcasted in a cell, a SC-PTM capable UE could receive either SC-MCCH or specific SC-MTCH no matter RRC connection is setup or not.
Observation 1 SC-PTM is supported by UEs in RRC_CONNECTED and RRC_IDLE.
In Rel-13 NB-IoT, the system information and paging reception is not supported for UE in the RRC_CONNECTED considering the small data transmission in RRC_CONNECTED mode. The same reason is applicable for SC-PTM transmission when discussing if it is necessary to be supported for UE in RRC_CONNECTED.
Proposal 1      The SC-PTM transmission should not be supported by a NB-IoT UE when the UE is in RRC_CONNECTED.
2.1.1 Reception of SC-MCCH
The SC-MCCH information is transmitted periodically, using a configurable repetition period. When a SC-PTM capable UE is interested in any MBMS service, it could retrieve the SCPTMConfiguration message from SC-MCCH at the next repetition period.

When there is a change on the SC-MCCH information, such as a new session online/offline, or any other configuration updating, the UE will be informed by the SC-MCCH change notification, which is scrambled by SC-N-RNTI and occurs with the updated SC-MCCH information in the same frame. 
To avoid power consumption on unnecessary monitoring, change of SC-MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same SC-MCCH information may be transmitted a number of times, as defined by its repetition period.  When there is an update of the SC-MCCH information, the SC-MCCH change notification is always scheduled in the same sub-frame as the SC-MCCH information.
Observation 2 Periodic Reception of SC-MCCH/SC-MCCH change notification is required in NB-IoT 
The periodical monitoring of SC-MCCH/ SC-MCCH change notification can avoid missing of the session interested. However, it will result in additional power consumption. There is extremely strict requirement of power consumption in NB-IoT. It should be treated carefully when reusing the change notification of SC-PTM in NB-IoT. 
Especially when the UE in IDLE mode, if the modification period is not align with the paging cycle, the long sleep will be interrupted by such monitoring occasion, hence cannot obtain the benefit of power saving from  eDRX introduced in Rel-13 NB-IoT.

Proposal 2     RAN2 should consider the change notification period of SC-PTM carefully in NB-IoT.
During the discussion of SC-PTM in [2], the SC-MCCH change notification is always transmitted in the same sub-frame as the SC-MCCH, which allows faster modification of SC-MCCH. The UE can read SC-MCCH immediately in the same sub-frame after decoding the PDCCH scrambled with SC-N-RNTI. Hence, it does not need to wait for the next modification period and avoids specifying a separate scheduling pattern for SC-MCCH change notification
Observation 3    Detection of SC-N-RNTI and SC-RNTI in the same sub-frame is required in SC-PTM. 
In Rel-13 NB-IoT, simultaneous transmission of NPDCCH with CRC scrambled by SC-N-RNTI and NPDCCH with CRC scrambled by SC-RNTI is impossible in the same sub-frame when repetition is applied for coverage enhancement. RAN2 should consider a possible solution for this issue.

Proposal 3    RAN2 should consider the transmission of change notification and SC-MCCH in NB-IoT.
2.1.2 Reception of SC-MTCH
The configuration of the SC-MTCH for each MBMS service is contained in the SCPTMConfiguration message delivered by SC-MCCH, including:

- MBMS session information 

- G-RNTI 
- Scheduling information 
- Neighbour Cell (for service continuity, optional)

Based on above configuration, the UE can know in which sub-frames it should wake up and monitor the associated G-RNTI on PDCCH during the Active Time and sleep again in other time within a SC-MTCH scheduling cycle.
With the explicit configuration of the scheduling information such as the scheduling period and the start offset, eNB could spread the scheduling of different groups in the time domain. It is very efficient, considering the available frequency resource is limited in NB-IoT.
Proposal 4    SC-PTM DRX could be re-used for the SC-MTCH reception in NB-IoT.

2.1.3 Baseline of Performance Requirement
According to [3], the performance requirement of the typical MBMS service such as Group Communication Service and Mission Critical Push To Talk (MCPTT) is set as a baseline when SC-PTM is studied. Consequently, there are special requirements on the latency, service continuity and etc. 

However, Rel-13 NB-IoT dedicates to low complexity and low throughput radio access technology to address the requirements of cellular internet of things. There could be firmware or software updates, group message delivery and other application in NB-IoT, which may be quite different from the H2H application. The possible traffic model of MBMS services used in NB-IoT should be clarified to embody a clear design goal in the study. 
Proposal 5     Any possible traffic models specifically used in NB-IoT should be clarified.
3 Conclusion

Based on the discussion in section 2 it is proposed as following:
Proposal 1
The SC-PTM transmission should not be supported by a NB-IoT UE when the UE is in RRC_CONNECTED.
Proposal 2
RAN2 should consider the change notification period of SC-PTM carefully in NB-IoT.
Proposal 3
RAN2 should consider the transmission of change notification and SC-MCCH in NB-IoT.
Proposal 4
SC-PTM DRX could be re-used for the SC-MTCH reception in NB-IoT.
Proposal 5
Any possible traffic models specifically used in NB-IoT should be clarified.
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