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1
Introduction
3GPP LTE has approved new Rel.14 work items of “Enhancements of NB-IoT” [1] and “Further Enhanced MTC” [2] to specify new features for enhancement of NB-IoT and eMTC. One of the feature is the support of DL multicast transmission by extending Rel13 SC-PTM. 
In this paper, we’d investigate the left open issues for supporting SC-PTM for NB-IoT and eMTC.
2
Discussions
In RAN2 #95bis [3], RAN2 assumes that direct Indication or similar mechanism (that provides information in DCI) can be used for SC-MCCH change notification. RNTI is FFS. For legacy LTE SC-PTM, when the SC-MCCH information needs to be changed, the eNB notifies UEs about the change by indicating the SC-N-RNTI on the PDCCH in the first subframe available for SC-MCCH transmission in a repetition period. The UE needs to monitor two PDCCH transmissions in parallel from the same subframe which seems quite difficult for eMTC and NB-IoT due to restricted bandwidth. Though the PDCCH for scheduling SC-MCCH and the PDCCH for notifying the SC-MCCH modification may be transmitted from different carriers for NB-IoT or narrowband for MTC, the simultaneous reception of PDCCH from different carriers or narrowbands needs clarification from RAN1 and RAN4. In addition, the DCI format used for change notification is not supported by NB-IoT; the new DCI format may be required consequently.

Observation 1: There may be challenge to apply the legacy SC-MCCH modification notification for FeMTC and eNB-IoT.

DCI format N2 provides all necessary information such as resource assignment, MCS level, and repetition number required. Other possible scheduling information  such as HARQ-ACK resource indicator, PDCCH order, and scheduling delay are not needed for SC-MCCH transmission. Therefore DCI format N2 is proposed as baseline for SC-MCCH transmission [4]. For Rel13 NB-IoT, DCI format N2 is applied to notify the system information change by a direct indicator. Therefore, after decoding the PDCCH addressed by SC-RNTI, the UE may continue the SC-MCCH acquisition according to the scheduling information if the flag inside DCI format N2 indicates a SC-MCCH change. With applying the direct indicator, no additional PDCCH transmission addressed by SC-N-RNTI is required which could improve the resource efficiency and reduce implementation complexity.
Proposal 1: Consider to use the SC-RNTI addressed PDCCH for scheduling SC-MCCH and notifying the SC-MCCH change.

With legacy SC-PTM specification, a UE having SC-MRB established needs to acquire the SCPTMConfiguration message from the beginning of each modification period according to the configuration provided from SIB20. The starting subframe of the PDCCH scheduling may be any subframe within the duration defined by sc-mcch-FirstSubframe and sc-mcch-duration. Besides, RAN1 #86bis [6] agreed that for the search space scheduling SC-MCCH (called Type1-MSS for RAN1 purposes)

· UE monitoring of blind decoding candidates is based on FFS: Type1-CSS or Type2-CSS

· α, Rmax, and G values for Type1-MSS are configured per SC-MCCH by higher layers
For a NB-IoT or eMTC UE, it then will, in order to receive the MC-MCCH, derive the location of starting subframe of PDCCH from α, Rmax, and G values within the predefined duration for scheduling SC-MCCH.
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If proposal 1 is accepted, then a single PDCCH addressed by SC-RNTI could notify the SC-MCCH change and also provide scheduling information of SC-MCCH. The UE could decide the location of starting subframe within the specific duration according to legacy SC-MCCH configuration and Type1-MSS configuration provided in SIB20.
Proposal 2: The PDCCH addressed by SC-RNTI starts from the subframe decided by the legacy SC-MCCH configuration and Type1-MSS configuration provided in SIB20.
SC-MCCH uses a notification mechanism to announce changes of SC-MCCH due to Session Start. The UE detects changes to SC-MCCH which are not announced by the notification mechanism by SC-MCCH monitoring at the modification period [5]. That would imply that a UE, no matter whether it has SC-MRB established or not, has to monitor the PDCCH for either SC-MCCH change notification or the scheduling for SCPTMConfiguration during each modification period. In order to save UE power consumption, the indirect indication may indicate both the change caused by Session Start and other changes to SC-MCCH. In case there is no change, the UE can skip receiving the SC-MCCH which would save some power.

Proposal 3: The indirect change indication is applied to inform UE of the new multicast sessions and the changes to SC-MCCH.

3
Conclusions

This contribution has analysed open issues for supporting SC-PTM for NB-IoT and eMTC, following observations were made:

Observation 1: There may be challenge to apply the legacy SC-MCCH modification notification for FeMTC and eNB-IoT.

And based on the analysis, we propose:
Proposal 1: Consider to use the SC-RNTI addressed PDCCH for scheduling SC-MCCH and notifying the SC-MCCH change.

Proposal 2: The PDCCH addressed by SC-RNTI starts from the subframe decided by the legacy SC-MCCH configuration and Type1-MSS configuration provided in SIB20.

Proposal 3: The indirect change indication is applied to inform UE of the new multicast sessions and the changes to SC-MCCH.
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