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1
Introduction
In last RAN2#95bis meeting, there were the following agreements for configurations of SC-MCCH and SC-MTCH [1]: 

	· We assume we need to support large values for SC-MCCH modification period, repetition period. Exact values FFS

· SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicate the carrier for MTCH. FFS if there can be multiple SC-MCCH
· We will attempt to optimize start and stop conditions of DRX timers for SC-MTCH. Details FFS.


In this contribution, we will discuss the impacts on SC-PTM configuration by taking into account the repetitive transmission in NB-IoT. 
2
Discussion
Currently, RAN2 assumed that L1repetitions will be introduced for SC-MTCH transmission in NB-IoT in order to improve the coverage of SC-MTCH transmission. If SC-MCCH is kept for SC-PTM in NB-IoT, L1 repetitions will also be applicable to SC-MCCH. The impacts on SC-MCCH and SC-MTCH configurations of having L1 repetitions is analysed in the following sections. 
2.1
SC-MCCH scheduling

In the last RAN2#95bis meeting, it has been agreed to extend the SC-MCCH repetition period and modification period. The SC-MCCH configuration information in existing SC-PTM is configured by SIB20 as shown below [2]:
SystemInformationBlockType20-r13 ::=
SEQUENCE {


sc-mcch-RepetionPeriod-r13

ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256},


sc-mcch-Offset-r13



INTEGER (0..10),


sc-mcch-FirstSubframe-r13

INTEGER (0..9),

sc-mcch-duration-r13 


INTEGER (2..9)
OPTIONAL,

sc-mcch-ModificationPeriod-r13
ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,











 rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768, 











 rf65536},


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...
}

For the repetition period of SC-MCCH, the value range should be decided according to the transmission duration of SC-MTCH. If SC-MCCH and SC-MTCH are scheduled on the same carrier, it is needed to be enough space between two SC-MCCH repetitions for SC-MTCH transmission. One repetition period should be long enough for at least: a NPDCCH transmission for SC-MCCH, a NPDSCH transmission for SC-MCCH, a NPDCCH transmission for SC-MTCH and a NPDSCH transmission for SC-MTCH. Take the unicast DL transmission as a reference, the maximum number of DL subframes needed for one NPDSCH transmission is 20480. Considering the invalid subframes, we assume that the upper bound of the repetition period should be extended to at least 4 * 20480 ms = 81920 ms = 8 hyper system frames. Besides, since the transmission in NB-IoT is much slower than LTE, some small values such as rf2, rf4, etc. are not needed in NB-IoT. Thus, the possible values for the repetition period of SC-MCCH are enumerated as {rf256, rf512, rf1024, rf2048, rf4096, rf8192, space, space}.
Proposal 1: The possible values for the repetition period of SC-MCCH are enumerated as {rf256, rf512, rf1024, rf2048, rf4096, rf8192, spare2, spare1}.
Additionally, the current maximum modification period of SC-MCCH is 65536 radio frames, i.e. 10.92 minutes. Considering the eDRX cycle, the modification period can be extended to 2.92hours, i.e. 1024 H-SFNs. Then the value of rf131072, rf262144, rf524288, and rf1048576 for modification period should be introduced. The possible values for the modification period of SC-MCCH are enumerated as {rf256, rf512, rf1024, rf2048, rf4096, rf8192, rf16384, rf32768, rf65536, rf131072, rf262144, rf524288, rf1048576, spare3, spare2, spare1}.
Proposal 2: The possible values for the modification period of SC-MCCH are enumerated as {rf256, rf512, rf1024, rf2048, rf4096, rf8192, rf16384, rf32768, rf65536, rf131072, rf262144, rf524288, rf1048576, spare3, spare2, spare1}.
2.2
SC-MTCH scheduling

In legacy SC-PTM, a DRX mechanism independent from the existing unicast DRX mechanism was introduced for SC-MTCH scheduling. This DRX mechanism is controlled by onDurationTimerSC-PTM, drx-InactivityTimerSCPTM and schedulingPeriodStartOffsetSCPTM. The start/restart and the stop points of the timers are similar to the corresponding timers in unicast DRX mechanism. In multi-cast of NB-IoT, the DRX mechanism for Rel-13 SC-PTM can be reused. However, the start/restart and the stop of onDurationTimerSC-PTM and drx-InactivityTimerSCPTM should be same as the unicast in NB-IoT.
Proposal 3: The DRX mechanism of Rel-13 SC-PTM is reused for multi-cast in NB-IoT while the start/restart and stop of onDurationTimerSC-PTM and drx-InactivityTimerSCPTM are same as the unicast in NB-IoT.
The corresponding configuration which is associated with G-RNTI is included in SC-MTCH-Info as depicted below [2]:

SC-MTCH-SchedulingInfo-r13::=

SEQUENCE
{

onDurationTimerSCPTM-r13



ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200},


drx-InactivityTimerSCPTM-r13


ENUMERATED {













psf0, psf1, psf2, psf4, psf8,













psf10, psf20, psf40,













psf80, psf160, ps320,












psf640, psf960,













psf1280, psf1920, psf2560},

schedulingPeriodStartOffsetSCPTM-r13
CHOICE {



sf10








INTEGER(0..9),


sf20








INTEGER(0..19),



sf32








INTEGER(0..31),



sf40








INTEGER(0..39),



sf64








INTEGER(0..63),



sf80








INTEGER(0..79),



sf128








INTEGER(0..127),



sf160








INTEGER(0..159),



sf256








INTEGER(0..255),



sf320








INTEGER(0..319),



sf512








INTEGER(0..511),



sf640








INTEGER(0..639),



sf1024








INTEGER(0..1023),



sf2048








INTEGER(0..2048),



sf4096








INTEGER(0..4096),



sf8192








INTEGER(0..8192)

},


...

}

The transmission duration and the scheduling period of NB-IoT is much longer than legacy LTE. Thus, the value ranges of parameters which control DRX of multi-cast should be extended also. A simple way to extend onDurationTimerSC-PTM and drx-InactivityTimerSCPTM is using PDCCH period as the basic unit instead of ms. The exact values of corresponding parameters of unicast DRX mechanism can be reused. The possible value ranges of onDurationTimerSCPTM, drx-InactivityTimerSCPTM, drx-CycleSCPTM and drx-StartOffsetSCPTM are listed as follows:
 onDurationTimerSCPTM : ENUMERATED {pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare}

 drx-InactivityTimerSCPTM : ENUMERATED {pp0, pp1, pp2, pp3, pp4, pp8, pp16, pp32}

 drx-CycleSCPTM : ENUMERATED {sf256, sf512, sf1024, sf1536, sf2048, sf3072 sf4096, sf4608, sf6144, sf7680, sf8192, sf9216, spare4, spare3, spare2, spare1}

 drx-StartOffsetSCPTM : INTEGER (0..255)
Where pp is the NPDCCH period of search space of corresponding SC-MTCH.
Proposal 4: Using the following value ranges for parameters which control the DRX mechanism of multi-cast. 
onDurationTimerSCPTM : ENUMERATED {pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare}

drx-InactivityTimerSCPTM : ENUMERATED {pp0, pp1, pp2, pp3, pp4, pp8, pp16, pp32}

drx-CycleSCPTM : ENUMERATED {sf256, sf512, sf1024, sf1536, sf2048, sf3072 sf4096, sf4608, sf6144, sf7680, sf8192, sf9216, spare4, spare3, spare2, spare1}

 drx-StartOffsetSCPTM : INTEGER (0..255)
Where pp is the NPDCCH period of search space of corresponding SC-MTCH.
3
Conclusion
In this contribution, we propose that:
Proposal 1: The possible values for the repetition period of SC-MCCH are enumerated as {rf256, rf512, rf1024, rf2048, rf4096, rf8192, spare2, spare1}.
Proposal 2: The possible values for the modification period of SC-MCCH are enumerated as {rf256, rf512, rf1024, rf2048, rf4096, rf8192, rf16384, rf32768, rf65536, rf131072, rf262144, rf524288, rf1048576, spare3, spare2, spare1}.
Proposal 3: The DRX mechanism of Rel-13 SC-PTM is reused for multi-cast in NB-IoT while the start/restart and stop of onDurationTimerSC-PTM and drx-InactivityTimerSCPTM are same as the unicast in NB-IoT.
Proposal 4: Using the following value ranges for parameters which control the DRX mechanism of multi-cast. 
onDurationTimerSCPTM : ENUMERATED {pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare}

drx-InactivityTimerSCPTM : ENUMERATED {pp0, pp1, pp2, pp3, pp4, pp8, pp16, pp32}

drx-CycleSCPTM : ENUMERATED {sf256, sf512, sf1024, sf1536, sf2048, sf3072 sf4096, sf4608, sf6144, sf7680, sf8192, sf9216, spare4, spare3, spare2, spare1}

 drx-StartOffsetSCPTM : INTEGER (0..255)
Where pp is the NPDCCH period of search space of corresponding SC-MTCH.
4
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