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Introduction
The Rel-14 work item on “Further Enhanced MTC for LTE” [1] has five main objectives: (1) positioning, (2) multicast, (3) mobility enhancements, (4) higher data rates and (5) VoLTE enhancements. The details for the objective on multicast are given below:
Multicast [RAN2 lead, RAN1]
· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)
· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

There were not that many agreements in RAN2#95bis [1] on SC-PTM made in RAN2#95bis regarding configuration of SC-MCCH and SC-MTCH: 
FFS whether RAN-level start/stop time information is introduced.
We will attempt to optimize start and stop conditions of DRX timers for SC-MTCH. Details FFS.


In this paper we discuss configuration of SC-MCCH and SC-MTCH and identify necessary changes to resolve the FFS:es mentioned above.
[bookmark: _Ref178064866]Discussion
Repetition period configuration for SC-MCCH
The repetition period (sc-mcch-RepetitionPeriod in SIB20) defines the frequency of SC-MCCH transmissions in radio frames. Additionally, an offset in radio frames and starting subframe of possible SC-MCCH is indicated and optionally the length of the period (sc-mcch-duration, indicating the number of consecutive subframes where SC-MCCH may be scheduled).
The sc-mcch-RepetitionPeriod field provides information on the repetition periodicity.  Currently in Rel-13 SC-PTM only one subframe per frame can be used for SC-MCCH. Hence, it may take UEs in worse coverage long time to accumulate enough repetitions to decode SC-MCCH.
eDRX provides significant power saving for both eMTC and NB-IoT UEs. It would be beneficial if the UE, monitoring for multicast services, can use the sleeping cycles set by the eDRX configuration. The maximum SC-MCCH modification period in Rel-13 is 65536 radio frames, i.e. ~ 11 minutes. This would mean that the UE cannot be in DRX (sleep period) for more than 11 minutes at a time if it is expected to be available for SC-MCCH change notification and reception. 
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The modification period can be extended with respect to the eDRX cycles. For eMTC the following values can be introduced: {rf131072, rf262144}. In addition to those, the following values can be introduced for NB-IoT; {rf524288, rf1048576}. Further, the repetition period should be extended to match the maximum eDRX and paging cycles, for NB-IoT and eMTC.

[bookmark: _Toc466077585]The maximum SC-MCCH modification period should match that of eDRX to make best use of eDRX.

[bookmark: _Toc465803336][bookmark: _Toc465946217][bookmark: _Toc465973073][bookmark: _Toc466077592]Extend the modification and the repetition periods with respect to the maximum eDRX that can be configured for eMTC or NB-IoT.

Support of larger bandwidth and TBS
The Rel-14 FeMTC supports larger bandwidth and TBSs than Rel-13 eMTC. Therefore, it is also beneficial if larger bandwidth and TBS are supported by SC-PTM. Since it is agreed in FeMTC WI that the MPDCCH bandwidth is the same as that of eMTC, i.e., within 6 PRBs, it is natural that the MPDCCH that carries the DCIs scheduling the payload of SC-MCCH and SC-MTCH should also follow the same principle. 

[bookmark: _Toc466077593]The bandwidth of MPDCCH that carries the DCIs scheduling the payload of SC-MCCH and SC-MTCH should be within 6 PRBs.

For the PDSCH carrying the payload of SC-MCCH and SC-MTCH, it is beneficial to support higher bandwidth and larger TBSs while maintaining backward compatibility for Rel-13 eMTC UEs. Regarding SC-MCCH, to maintain a simple solution, it is better to limit the bandwidth and TBS as the Rel-13 eMTC UEs, since SC-MCCH is targeting all the UEs in a cell that are interested in the SC-PTM service. However, for SC-MTCH, since the service can be targeted to different groups of UEs with different capabilities, it is beneficial to support larger bandwidth and TBS. And this configuration can be provided in the SC-MCCH. 

[bookmark: _Toc466077594]For PDSCH carrying the payload SC-MCCH, assume the Rel-13 eMTC limitations on PDSCH channel bandwidth and TBS. 

[bookmark: _Toc466077595]Larger bandwidth and TBS can be configured for SC-MTCH payload transmission. The configurations should be provided in the SC-MCCH. 

Start/Stop indication of SC-PTM service
A UE that is interested in an MBMS service needs a User Service Description (USD), which can be obtained during user service discovery.  The USD contains information such as frequencies and service areas where the service is available, TMGI of service, start and stop time of a service, etc. When the UE recognizes a frequency and the service area is indicated in SIB15, the UE starts to listen for available MBMS services on that frequency. 
SC-MTCH is scheduled per configuration given in the SCPTMConfiguration in SC-MCCH. The scheduling goes on while there is data to send or until SC-MCCH is changed. This means that the UE is expected to check for G-RNTI for downlink multicast traffic according to the SC-MCCH scheduling periodicity before the actual change happens. Depending on how SC-MCCH change will be indicated and the modification period, the actual SC-MCCH change and UE acquisition might take some time even after the actual downlink multicast data has been transmitted. Especially when the use case involves transmitting some elastic traffic, such as a firmware upgrade, the actual data scheduling might have stopped while the SC-MTCH scheduling continues for some time. 
Thus it would be beneficial if the eNB could signal in-band in SC-MTCH to the UEs that scheduling of a service has stopped before the actual SC-MCCH change. This can be done, for example, by using a similar MAC CE as is used in MBSFN for stopping a service.

[bookmark: _Toc465803341][bookmark: _Toc465946212][bookmark: _Toc465973069][bookmark: _Toc466077586]There is no need for an additional method to signal start of a service since start time is included in the USD.
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Conclusion
In this paper we discuss configuration of SC-MCCH and SC-MTCH and identify necessary changes to resolve the FFS:es from RAN2#95bis meeting. In section 2 we made the following observations:

Observation 1	The maximum SC-MCCH modification period is approximately 11 minutes long which restricts the eDRX cycle that can be configured.
Observation 2	The maximum SC-MCCH modification period should match that of eDRX to make best use of eDRX.
Observation 3	There is no need for an additional method to signal start of a service since start time is included in the USD.
Observation 4	In-band signalling of stopping scheduling of a service would help UEs to save power.

Based on the discussion in section 2 we propose the following:
Proposal 1	Extend the modification and the repetition periods with respect to the maximum eDRX that can be configured for eMTC or NB-IoT.
Proposal 2	The bandwidth of MPDCCH that carries the DCIs scheduling the payload of SC-MCCH and SC-MTCH should be within 6 PRBs.
Proposal 3	For PDSCH carrying the payload SC-MCCH, assume the Rel-13 eMTC limitations on PDSCH channel bandwidth and TBS.
Proposal 4	Larger bandwidth and TBS can be configured for SC-MTCH payload transmission. The configurations should be provided in the SC-MCCH.
Proposal 5	RAN2 should define a MAC CE (stop indication) to inform the UE that there will be no more data for the indicated service over SC-PTM.
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