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1
Introduction
In last RAN2#95 meeting, RAN2 assumed that the repetition for SC-MTCH transmission will be introduced for multi-cast in NB-IoT and MTC as highlighted below [1]: 

	· The Rel-13 SC-PTM architecture is assumed for multi-cast design for NB-IoT and MTC.

· Reception of multi-cast in RRC_IDLE mode is required by both NB-IoT and MTC.

· Reception of multi-cast in RRC_CONNECTED mode is not required for NB-IoT and FFS for MTC. 

· RAN2 assumes that repetition for SC-MTCH transmission will be introduced for multi-cast in NB-IoT and MTC.


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 the repetition will be introduced for SC-MTCH transmission for NB-IoT in order to improve the coverage of SC-MTCH transmission. If SC-MCCH is kept for SC-PTM in NB-IoT, the same approach of repetition will also be applicable for SC-MCCH. Therefore, the impacts on SC-MCCH and SC-MTCH configurations when repetition is introduced will be analyzed respectively. 
2.1
SC-MCCH scheduling

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,


...
}

In legacy SC-PTM, the maximum repetition of SC-MCCH is 256 radio frames, i.e. 2.56 seconds, which is only enough to transmit one NPDCCH with the maximum repetition of 2048 or one NPDSCH for SC-MCCH with the maximum number of 2048 in such a short time. It means that the radio resource will be consumed seriously. In order to improve resource efficiency, the repetition period should be extended. Besides, if the RLC SDU of SC-MCCH does not fit within the total size of RLC PDU indicated by low layer, the RLC SDU needs to be segmented into several RLC PDUs Then, the current SC-MCCH repetition period of 256 radio frames will not enough to transmit these segments of the whole SC-MCCH in NB-IoT. Therefore, if the repetition period for SC-MCCH is agreed to reuse for NB-IoT, it should be extended. Assuming 10 SC-MTCHs is supported in NB-IoT and considering the SC-MCCH duration, the SC-MCCH repetition period should be extended at least (10+10) x 256 = 5120 radio frames, which is about 4 H-SFNs. 
Proposal 1: the SC-MCCH repetition period should be extended in NB-IoT e.g. at least 4 H-SFNs by considering SC-MCCH duration and SC-MTCHs.

Additionally, the current maximum modification period of SC-MCCH is 65536 radio frames, i.e. 10.92 minutes, which means the UE becoming interested in or having received SC-PTM has to check the modification or receive the SC-MCCH configuration once every 10.92 minutes. In order to improve UE power consumption further, the modification period should be extended in NB-IoT. Learning from DRX for Rel-13 NB-IoT, the modification period can be extended to 2.91 hours, i.e. 1024 H-SFNs.
Proposal 2: The SC-MCCH modification period should be extended (e.g. 1024 H-SFNs) in order to improve UE power consumption further.
2.2
SC-MTCH scheduling

In legacy SC-PTM, a new DRX mechanism independent from the existing unicast DRX mechanism was introduced for SC-MTCH scheduling. 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)

},


...

}

Firstly, the maximum number of consecutive PDCCH-subframe(s) scheduling SC-MTCH is 200 as defined by the IE onDurationTimerSCPTM, which is insufficient for NB-IoT. Because, the maximum repetition number for NPDCCH is 2048 and a UE may be not able to successfully receive this only one NPDCCH. Therefore, the IE onDurationTimerSCPTM should be extended. Secondly, the current scheduling period of SC-MTCH, i.e. schedulingPeriodStartOffsetSCPTM, is defined up to 8192 ms, which means the UE at least needs to monitor NPDCCH once every 8 seconds. In this way, the UE power consumption will increase rapidly. In order to save UE power consumption, the scheduling period needs to be extended. In the extension for DRX in Rel-13 NB-IoT, the unit of PDCCH Period (pp) is used to define the length of each timer. Similarly, we can use the NPDCCH period of common search space of corresponding SC-MTCH to extend the onDurationTimer for SC-PTM. 
Proposal 3: The scheduling information for SC-MTCH (e.g. onDurationTimerSCPTM, drx-InactivityTimerSCPTM, schedulingPeriodStartOffsetSCPTM) should be extended for NB-IoT by the unit of pp, where pp is the NPDCCH period of common search space of corresponding SC-MTCH.
3
Conclusion
In this contribution, we propose that 
Proposal 1: the SC-MCCH repetition period should be extended in NB-IoT e.g. at least 4 H-SFNs by considering SC-MCCH duration and SC-MTCHs.

Proposal 2: The SC-MCCH modification period should be extended (e.g. 1024 H-SFNs) in order to improve UE power consumption further.
Proposal 3: The scheduling information for SC-MTCH (e.g. onDurationTimerSCPTM, drx-InactivityTimerSCPTM, schedulingPeriodStartOffsetSCPTM) should be extended for NB-IoT by the unit of pp, where pp is the NPDCCH period of common search space of corresponding SC-MTCH.
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