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1. Introduction
RAN2#95 kicked off the discussion on the multicast enhancements for FeMTC and eNB-IoT and reached the agreements as follows [1]; 
	· 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.
· RAN2 assumes that repetition for SC-MTCH transmission will be introduced for multi-cast in NB-IoT and MTC.
[…]
· The CE level information (e.g. repetitions) is one of the AS configurations for SC-MTCH.


In this contribution, the details of multicast enhancements for Enhanced Coverage (CE) are discussed.  
2. Discussion
2.1. CE level information handling 
In RAN2#95, it was agreed that “The Rel-13 SC-PTM architecture is assumed for multi-cast design for NB-IoT and MTC”, but has not concluded which entity handles CE level for multicasting, i.e., the responsibility to decide e.g., the number of repetitions, although the proposals or intentions were available in [2]

 REF _Ref460601015 \r \h 
[3]

 REF _Ref460601651 \r \h 
[4]. The following options should be considered: 
· GCS AS; The GCS AS handles the GCS session and group management, including the knowledge of UE locations, i.e., a list of cell IDs [5]. So, it’s a possibility to add the management of CE levels of each UE in each cell, while some CN impact may be foreseen, e.g., MB2 between the GCS AS and the BM-SC. 
· MME; The MME has the responsibility of MBMS session management such as start/stop [6][7]. For Rel-13 paging optimization, the MME is informed by the eNB of CE level for a specific UE, i.e., UEPagingCoverageInformation including mpdcch-NumRepetition [8], when the UE Context Release is processed [9]. The information may be reused, although the validity is not ensured in case of UE mobility in RRC IDLE. 
· MCE; The MCE makes the decision of MBMS session control [6]. For SC-PTM, the list of cell ID and QoS of MBMS bearer are informed to the eNB over e.g., MBMS Session Start Request [10]. So, it may be possible to add CE level management per a cell basis, while the RAN specifications will be impacted. 
· eNB; The eNB manages the radio resources in detail. The eNB has the CE levels for each UE in RRC Connected, but likely not for UEs in RRC IDLE. Also, the CE level is informed to the eNB only when PRACH is transmitted (for MO call) or the paging is initiated (for MT call) [6]. So, the eNB doesn’t have complete knowledge of CE levels for the UEs interested in SC-PTM, e.g., UEs in RRC IDLE or mobility, while the eNB should have this responsibility if RAN2 sticks to Rel-13 SC-PTM principle, i.e., “Scheduling is done by the eNB” [6]. 
Each option has pros and cons, and none of the options has the complete knowledge for the decision of CE level for SC-PTM.  Considering the CE level is a RAN-originated information, it’s preferable to be handled within a RAN node, to avoid unnecessary cross-layer interactions. For example, even if either the GCS AS or the MME receives the UE’s CE level information then it would anyway need to coordinate with the eNB since the configuration of SC-PTM transmission is decided by the eNB. On the other hand, if the eNB receives the CE level information, this information can be transparent to the core network or the application layer. Also, if it should be assumed the CE level is dynamically changed by UE mobility, the eNB is slightly preferred node to handle the CE level for scheduling. 
Proposal 1 The CE level for SC-PTM should be decided by a RAN node, preferably the eNB. 
As mentioned above, no entity has sufficient knowledge of the CE level for Rel-14 multicast enhancements. So, it’s still unclear how the CE level for a specific MBMS service is decided. A couple of potential approaches can be considered; 
· Based on a report from the UE: Regardless of which entity decides, the reporting of CE level that the UE is located in, e.g., the report via GC1 [3], is useful for accurate/dynamic decision, i.e., suitable number of repetitions and adaptive MCS. However, it may cause the excessive overhead if the UE needs to report whenever the CE level changes, as pointed out in RAN2#95 [1]. Also, the UE power consumption due to the reporting may be issue. 
· Blind decision: The entity may blindly decide the CE level for SC-PTM, e.g., to assume the worst case [4]. It’s a simple way to transmit SC-PTM with the maximum number of repetitions and the lowest MCS, and may be a baseline at this point. In addition, the repetitions for CE also ensure more robust reception of UEs in normal coverage. However, it does not take full benefit from SC-PTM, i.e., low spectral efficiency due to static/conservative scheduling. In addition, the UE may consume its battery more than it actually needs due to long duration of SC-PTM reception, i.e., lower MCS needs more subframes for delivery of a file to all UEs even if UE in cell centre can actually receive it with higher MCS in shorter period. 
If a new reporting mechanism is specified, the number of UL signalling should be minimized, to avoid excessive overhead and additional UE consumption. 
One of possibilities for the initial CE level determination is that the eNB asks the UE only once whether the MBMS service will be received in Enhanced Coverage, like the existing MBMS Counting procedure [8]. If the UE in IDLE also needs to send the report, it’s better to be done without transition to RRC Connected. In this sense, the existing CE level report during RACH procedure could be considered as one of approaches, assuming no need for the eNB to determine which UE sends the report.  
Another possibility for the CE level modification during SC-PTM is that the report is only initiated when the UE can no longer receive SC-PTM successfully. It may be integrated within the feedback scheme for retransmission as proposed in [11]

 REF _Ref460955016 \w \h 
[12]

 REF _Ref460955004 \w \h 
[13]. 
We should also keep in mind that if RAN2 decides to go with blind decision in this release it should be based on technical merits and not only on the limitation of time units allocated to this WI. 
Proposal 2 RAN2 should consider the CE level reporting, taking into account minimum UL signalling and also the time unit allocated for the WI. 
2.2. Cell reselection 
According to the current idle mode procedure [14], the UE receiving or interested in an MBMS service may prioritize the frequency providing SC-PTM over the other frequencies, i.e., to consider the highest priority. On the other hand, it’s also specified that “Ranking with cell selection criterion S for enhanced coverage is applied for intra-frequency and inter-frequency cell reselection when the current serving cell can only be accessed using enhanced coverage”, wherein it seems to handle all the frequencies as equal priority if the UE is in Enhanced Coverage. Since the SC-PTM reception in Enhanced Coverage was not clearly defined in Rel-13, it should be clarified that the current specification allows the UE in Enhanced Coverage to prioritize SC-PTM frequency as it is done in normal coverage. Also, RAN2 should discuss whether some small enhancements are necessary, e.g., to add notes in the specification with the highest priority concept [13] or to enhance the ranking mechanism [15]. 
Proposal 3 RAN2 should discuss and clarify whether the UE in Enhanced Coverage is allowed to prioritize the frequency providing multicast service of interest. 
3. Conclusion 
In this contribution, the multicast enhancements for Enhanced Coverage are discussed. The issues in CE level handling and cell reselection is considered.  RAN2 is kindly asked to take into account the observations/proposals below: 
Proposal 1
The CE level for SC-PTM should be decided by a RAN node, preferably the eNB.
Proposal 2
RAN2 should consider the CE level reporting, taking into account minimum UL signalling and also the time unit allocated for the WI.
Proposal 3
RAN2 should discuss and clarify whether the UE in Enhanced Coverage is allowed to prioritize the frequency providing multicast service of interest.
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