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1. Introduction
RAN2#95 agreed to support SC-PTM reception in RRC IDLE for both FeMTC and eNB-IoT, but left FFS whether FeMTC UE is allowed to receive SC-PTM in RRC Connected [1]; 
	· 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. 


In this contribution, the necessity of SC-PTM reception for FeMTC UEs in RRC Connected is discussed.  
2. Discussion
In RAN2#95, it was suggested that the multicast reception in RRC Connected would increase UE complexity and power consumption [2]. During the discussion, some specification impacts and reduced capabilities of FeMTC UEs were assumed by some companies, while differences between FeMTC and eNB-IoT were pointed out by others [1]. There was also a comment that the use case for supporting this feature wasn’t discussed. Therefore, RAN2 could not conclude whether FeMTC UE should be allowed to receive SC-PTM in RRC Connected. 
2.1. Justification and use cases 
The WID for FeMTC identifies the justification for Rel-14 enhancements of FeMTC as follows [3]; 
	In Rel-13 the requirements of complexity reduction, extended battery life, and coverage enhancements aimed at devices such as sensors, meters, smart readers, and similar. Other types of devices/use cases, such as voice capable wearable devices and health monitoring devices share some of these requirements. However, a subset of these devices are not fully covered by the Rel-13 improvements because they require higher data rates above 1 Mbps, mobility, and they may support services that are more delay sensitive.


Although the justifications above aim to support higher data rate, it also suggests that the objective of Rel-14 FeMTC is not to enable lower complexity/power consumption but rather to support higher performance, in order to included use cases which were not covered in Rel-13. The Rel-13 objectives are completely different from the objectives for Rel-14 eNB IoT, i.e., “to maintain the ultra-low cost and complexity” with additional features [4]; 

	This work item starts from the Rel-13 NB-IoT design, and extends it to support some further features familiar from LTE which can be re-designed for NB-IoT to further increase the market impact, such as narrowband support for positioning and multi-cast. There are also enhancements to the Rel-13 techniques which will allow them to make more efficient use of the NB-IoT resources. These enhancements will be designed so as to maintain the ultra-low cost and complexity of the Rel-13 NB-IoT UE where appropriate, as well as the coverage and capacity of the NB-IoT network.


Observation 1 The WIDs identify different justifications between FeMTC and eNB-IoT, and it intends for FeMTC to cover use cases requiring higher performance. 
One of promising use cases to be covered by FeMTC is voice streaming [3]
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[5]. So, a UE in RRC Connected will likely perform streaming type of communication via Unicast However, if the UE is forced to transition to RRC IDLE to receive the firmware/group message via SC-PTM then the streaming session is released, it will result in poor user experience.  
Observation 2 If an ongoing communication via Unicast, e.g., a streaming session, is released in order for the UE to receive SC-PTM in IDLE, e.g., the firmware/group message, this will result in poor user experience 
As another example, FeMTC may be applicable for some real-time monitoring applications, such as surveillance camera or location tracking that may require continuous session during the firmware download. These use cases may be covered by Category 0 UEs [6] as suggested in the discussion during RAN2#95, but it’s still beneficial for UE vendors to try and maintain a cost-effective solution while supporting multiple use cases. 
So, FeMTC UEs should have some options to adapt various use cases, such as e.g., a low power consumption-weighted device and a high performance-weighted equipment, while it’s not necessary/justified for eNB-IoT UEs.  In addition, it’s usually preferred for the eNB to have full control of the UEs with various options rather than relying on a UE-based mechanism, e.g., for load balancing. 
Proposal 1 RAN2 should agree that FeMTC UE is optionally allowed to receive SC-PTM in RRC Connected. 
2.2. Specification impacts 
Rel-13 SC-PTM assumes it is up to UE capability whether SC-PTM and Unicast can be received simultaneously, i.e., scptm-ParallelReception-r13 [6]. When the capability is enabled, the UE may perform the parallel reception of DL-SCH in the same subframe. Since eMTC UE supports the reception within a narrowband, i.e., 6PRBs, it’s still possible for the eNB to schedule SC-PTM and Unicast in a FDD manner, while this isn’t applicable to NB-IoT UEs since these UEs can only receive within one carrier, i.e., 1PRB. Additionally, it’s also possible by eNB implementation to schedule SC-PTM and Unicast with TDD manner considering 6PRBs are available, i.e., a scheduling Unicast transmissions between discontinuous SC-PTM transmissions. 
Observation 3 SC-PTM and Unicast may be scheduled for FeMTC UE in RRC Connected, since up to 6PRBs are available. 
As in the case for Rel-13 SC-PTM, FeMTC UEs should not enable the capability bit if the parallel reception is not supported, so the same assumption “Reception of multi-cast in RRC_CONNECTED mode is not required” can be applied for FeMTC UE. 
Observation 4 Rel-13 SC-PTM already has the capability bit, scptm-ParallelReception-r13, to inform of whether the UE supports the parallel reception of SC-PTM and Unicast. 
Regarding the other MBMS-related procedures, the MBMS Interest Indication is used to inform the eNB of the frequency of UE’s interest. The original purpose of the message was for service continuity in RRC Connected, e.g., the handover decision according to the frequency of UE’s interest based on SIB15 [7]. Even if SC-PTM reception is only allowed in RRC IDLE, the message is necessary for the eNB to determine whether to release the UE to IDLE, when a MBMS service starts. So, the MBMS Interest Indication is always necessary regardless of whether or not FeMTC UE is allowed to receive SC-PTM in Connected. Needless to say, the UE needs to acquire SIB15 as specified in [7]; thus, a bandwidth reduced version of SIB15, e.g., SIB15-BR, needs to be provided. These are the separate issues from the “FFS for MTC” identified in RAN2#95 [1]. 
Observation 5 MBMS Interest Indication is necessary even if SC-PTM reception is only allowed in RRC IDLE, and the FeMTC UE (and even eNB-IoT UE) needs to acquire SIB15 in advance. 
For the MBMS Counting procedure, it cannot be initiated for FeMTC UEs unless the system bandwidth is set to minimum (i.e., 1.4MHz or 6PRBs), since MBMSCountingRequest is only included in MCCH (not in SC-MCCH) [7], whereby PMCH conveying MCCH is transmitted within MBSFN subframes and over entire system bandwidth [8][9], e.g., 10MHz BW (50PRBs) exceeds a narrowband (6PRBs) and cannot be decoded by FeMTC UE. So, even when the eNB/MCE needs to initiate the MBMS Counting procedure for FeMTC UE, it may not be performed in some deployments, e.g., the FeMTC UEs (as well as eNB-IoT UEs) are served in a LTE frequency together with normal LTE UEs i.e., the “in-band operation” mode(s) in operationModeInfo-r13 [7][10], and it’s a separate issue from whether or not FeMTC UE is allowed to receive SC-PTM in Connected, while the UE in RRC Connected would be easier to support it. 
Observation 6 It may not be possible for FeMTC and eNB-IoT UEs to decode MBMS Counting Request in the “in-band operation” mode. 
Therefore, from RAN2’s specification point of view, there is no big/specific impact foreseen to allow FeMTC UE receives SC-PTM in RRC Connected. 
Observation 7 There is no significant specification impact to allow FeMTC UEs to receive SC-PTM in RRC Connected. 
Proposal 2 RAN2 should agree to reuse the capability, scptm-ParallelReception-r13, for FeMTC UE. 
3. Conclusion 
In this contribution, the necessity of SC-PTM reception in RRC Connected for FeMTC UE is discussed. The analysis is provided in terms of justifications, use cases and specification impacts.  RAN2 is kindly asked to take into account the observations/proposals below: 
Observation 1
The WIDs identify different justifications between FeMTC and eNB-IoT, and it intends for FeMTC to cover use cases requiring higher performance.
Observation 2
If an ongoing communication via Unicast, e.g., a streaming session, is released in order for the UE to receive SC-PTM in IDLE, e.g., the firmware/group message, this will result in poor user experience
Proposal 1
RAN2 should agree that FeMTC UE is optionally allowed to receive SC-PTM in RRC Connected.
Observation 3
SC-PTM and Unicast may be scheduled for FeMTC UE in RRC Connected, since up to 6PRBs are available.
Observation 4
Rel-13 SC-PTM already has the capability bit, scptm-ParallelReception-r13, to inform of whether the UE supports the parallel reception of SC-PTM and Unicast.
Observation 5
MBMS Interest Indication is necessary even if SC-PTM reception is only allowed in RRC IDLE, and the FeMTC UE (and even eNB-IoT UE) needs to acquire SIB15 in advance.
Observation 6
It may not be possible for FeMTC and eNB-IoT UEs to decode MBMS Counting Request in the “in-band operation” mode.
Observation 7
There is no significant specification impact to allow FeMTC UEs to receive SC-PTM in RRC Connected.
Proposal 2
RAN2 should agree to reuse the capability, scptm-ParallelReception-r13, for FeMTC UE.
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