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1
Introduction
In last RAN2#95 meeting, the following assumptions and agreements have been reached for general design of SC-PTM for FeMTC and NB-IoT:

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

· RAN2 assumes that the legacy SC-MTCH mechanism in which the SC-MTCH is scheduled by PDCCH is reused for multi-cast in NB-IoT and MTC to achieve flexible scheduling.

· To use SIB20 (or a somewhat modified variant) for SC-MCCH configuration (a new SIB20-NB for NB-IoT). 
· Both SC-MCCH and SC-MTCH can maybe be scheduled on anchor carrier and/or non-anchor carrier for NB-IoT.

· SC-MCCH and SC-MTCH can maybe be scheduled on different carriers for NB-IoT and for MTC (narrowband for MTC). Need to consider e.g. MCCH modification and e.g. frequency hopping for MTC. 



However, how to design SC-MCCH has not been discussed. In this contribution, the necessity of SC-MCCH and the detailed design of SC-MCCH for FeMTC will be discussed. 
2
Discussion
2.1
Whether SC-MCCH is needed for SC-MTCH
After acquiring the system information, the UE shall, in legacy mechanism, receive the control information of SC-MTCH, i.e. SC-MCCH. Alternatively, the SC-MTCH can be configured by SIB directly. Table 1 shows the brief analysis on the two methods of using SC-MCCH and not using SC-MCCH.

Table 1 the brief analysis on solutions w/o SC-MCCH
	Impacts
	Option 1 Reuse SC-MCCH to configure SC-MTCH
	Option 2 Without SC-MCCH, i.e. use SIB20 to configure SC-MTCH

	SIB
	Pros: Only contains the configuration of SC-MCCH. Currently there is only 18 bits in SIB 20.

No need to change frequently due to the SC-PTM traffic addition/ remove.

No need to change frequently due to the change of SC-MTCH configuration (including occasions, mapping relationship etc.) if the flexible configuration of SC-MTCH is expected.
	Cons: Need to contain the configuration of SC-MTCH, i.e. include the content of SC-MCCH into SIB 20, whose size will be much larger than that of legacy SIB 20.

With the addition/ remove of SC-PTM traffic, SIB 20 will change frequently.

With the change of SC-MTCH configuration (including occasions, mapping relationship etc.), SIB 20 will change frequently if the flexible configuration of SC-MTCH is expected.

	Resource consumption
	Pros: Few resources to transmit SIB 20 which is small size.

Few resources to transmit paging even if the configuration of SC-MTCH changes frequently because the SC-MCCH contains the configuration of SC-MTCH.

Cons: Separated resources for PDCCH and SC-MCCH are needed.
	Pros: No resource consumption for SC-MCCH and PDCCH.
Cons: More resources to transmit SIB 20 which is large size.

More resources to transmit paging if the configuration of SC-MTCH changes frequently because SIB20 contains the configuration of SC-MTCH.

	Power consumption
	Pros: For UEs not interested in MBMS services, there is no need to receive SIBs (not just SIB20) frequently, because the change of configuration (including addition, remove, occasions etc.) does not result in the change of SIB20 and would not trigger paging. This will decrease the power consumption.

For UEs interested in MBMS services, only SIB 20 with small size needs to be received. This will decrease the power consumption.

Cons: For UEs interested in MBMS services, the UEs have to decode SC-MCCH and the corresponding PDCCH. This will increase the power consumption.
	Pros: For UEs interested in MBMS services, the UEs do not need to decode SC-MCCH and the corresponding PDCCH. This will decrease the power consumption.

Cons: For UEs not interested in MBMS services, the UEs have to receive SIBs (not just SIB20) frequently, because the change of configuration (including addition, remove, occasion etc.) always results in the change of SIB20 and would trigger paging. This will increase the power consumption.

For UEs interested in MBMS services, SIB20 with large size needs to be received. This will increase the power consumption.

	Paging
	Pros: If flexibility is expected, the paging load, from the perspective of eNB, will not increase rapidly, because SC-MCCH contains the configuration of SC-MTCH whose change will not trigger paging.

From the perspective of UE, for both UEs interested in MBMS services and UEs not interested in MBMS services, they do not need to decode the paging messages frequently due to the infrequent SIB change.
	Cons: If flexibility is expected, the paging load, from the perspective of eNB, will increase rapidly, because SIB20 contains the configuration of SC-MTCH whose change will trigger paging.

From the perspective of UE, for UEs not interested in MBMS services, they have to decode the paging messages frequently due to the frequent SIB change.

	Flexibility
	Pros: The flexibility of configuring SC-MTCH can be achieved by frequent change of SC-MCCH. There is no impact on SIB transmitting and modification because the change of SC-MTCH configuration is independent from the change of SIB20. 
	Cons: Generally speaking, the modification period of SIB is long. It will take a long time to modify the configuration of SC-MTCH.


It is observed that Option 2 has more impacts on SIB, power consumption, paging and flexibility. In Option2, the size of SIB 20 will increase seriously compared with legacy SIB20. With the change of SC-MTCH configuration, additional SI change will be caused.  For the impact of paging, Option 2 will increase the paging load from the perspective of eNB. Furthermore, considering that the change period of SIB is very long due to eDRX mechanism, it will take a long time to change the configuration of SC-MTCH, which is less flexible than option 1. Therefore, taking into account the advantage of power consumption, paging impact and flexibility, we prefer Option 1.
Proposal 1: reuse SC-MCCH to configure SC-MTCH in FeMTC.

2.2
Whether scheduling for SC-MCCH is needed
For SC-MCCH scheduling, there are two options:

· Option1: Reuse Rel-13 SC-PTM mechanism in which the SC-MCCH is scheduled by PDCCH.

· Option2: PDCCH-less mechanism in which SC-MCCH is scheduled by system information semi-statically.

Compared with Option1, Option 2 can save one PDCCH transmission for SC-MCCH with the sacrifice of flexibility. If SC-MCCH is scheduled by system information semi-statically, more scheduling information, e.g. TBS, MCS etc., will be included into SIB. Besides, once the corresponding SIB changes, paging will be triggered. Consequently, the resources for the transmission of paging to indicate the change of SI and extra scheduling information in SIB will be consumed. Additionally, the UEs not interested in MBMS services will take more power consumption to decoding extra paging and SIBs. Therefore, there is no any gain with Option2. 
However, Option1 is more flexible for the transmission of SC-MCCH. It is worth noting that the size of SC-MCCH may vary with a wide range when the number of SC-MTCHs changes. It seems that Option1 is more suitable for this SC-MCCH change. Anyway, the change notification for SC-MCCH needs a PDCCH. Therefore, the legacy dynamic scheduling of SC-MCCH is preferred. 
Proposal 2: reuse PDCCH based scheduling for SC-MCCH mechanism in FeMTC.
In case other applications are considered, in order to improve resource efficiency which could be degraded by the repetitive PDCCH, SPS can be additionally introduced which is analyzed in [1].
2.3
How to design SC-MCCH change notification
In legacy SC-PTM mechanism, there is one PDCCH scrambled by SC-N-RNTI which is only used for change notification specially. In FeMTC, considering the coverage enhancement, the repetition of the PDCCH scrambled by SC-N-RNTI is needed if the mechanism of change notification is reused. Then, the eMTC UEs have to receive amounts of PDCCHs carrying change notification and then receive amounts of PDCCHs scheduling SC-MCCH. Thus, both power efficiency and resource efficiency will increase rapidly. Therefore, we prefer to remove SC-N-RNTI monitoring for FeMTC and study other mechanisms for notifying SC-MCCH change.
Proposal3: Using PDCCH scrambled by SC-N-RNTI for change notification is not supported for SC-PTM in FeMTC.
Alternatively, if PDCCH scheduling for SC-MCCH is accepted, it is beneficial to use 1 bit in DCI for this PDCCH scrambled by SC-RNTI for change notification. In this way, the resource and power consumption used to monitor the PDCCH for change notification will be saved. Therefore, if proposal 3 is accepted, we propose to use 1 bit in DCI for the PDCCH scrambled by SC-RNTI for change notification, but the detailed design can be decided in RAN1.
Proposal4: Use the PDCCH scrambled by SC-RNTI for change notification. Details depend on RAN1 design. 
2.4
How to configure SC-MCCH
According to the agreements above, it has been agreed to use SIB20 (or a somewhat modified variant) for SC-MCCH configuration. The detailed contents of SIB 20 designed for SC-MCCH for FeMTC needs to be discussed.

First, the legacy contents, which are included in SIB20 as shown below and are designed for SC-MCCH configuration in legacy SC-PTM mechanism, should be reused for SC-MCCH in FeMTC. 
Proposal5: Reuse the current set of configuration in SIB 20 for SC-MCCH in FeMTC.
SystemInformationBlockType20 information element
-- ASN1START

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,


...

}

-- ASN1STOP

Besides, similar to Rel-13 eMTC, coverage enhancement should be supported for SC-PTM in FeMTC. Then the number of repetition for SC-MCCH and MPDCCH scheduling SC-MCCH needs to be introduced in SIB 20 for UEs that are interested in MBMS services. As shown above, there is a repetition configuration for SC-MCCH provided in SIB20, i.e., sc-mcch-RepetitionPeriod. This IE aims to reduce the latency of SC-MCCH acquisition. In order to support coverage enhancement for SC-MCCH, a new Repetition parameter is needed.
Proposal6: a new Repetition parameter is needed for supporting coverage enhancement for SC-MCCH.
Additionally, if SPS mechanism is introduced for SC-MCCH, the configuration of SPS should be included into SIB 20. The detailed SPS configuration could be found in [1].
Proposal7: if SPS mechanism is introduced for SC-MCCH, the configuration of SPS should be included into SIB 20.
3
Conclusion

In this contribution, we propose that
Proposal 1: reuse SC-MCCH to configure SC-MTCH in FeMTC.

Proposal 2: reuse PDCCH based scheduling for SC-MCCH mechanism in FeMTC.

Proposal3: Using PDCCH scrambled by SC-N-RNTI for change notification is not supported for SC-PTM in FeMTC.
Proposal4: Use the PDCCH scrambled by SC-RNTI for change notification. Details depend on RAN1 design. 
Proposal5: Reuse the current set of configuration in SIB 20 for SC-MCCH in FeMTC.
Proposal6: a new Repetition parameter is needed for supporting coverage enhancement for SC-MCCH.
Proposal7: if SPS mechanism is introduced for SC-MCCH, the configuration of SPS should be included into SIB 20.
4
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