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In the approved work item (WI) on FeMTC one of the WI objectives is the following [1]:

Multicast [RAN2 lead, RAN1]
· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)
· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

In RAN1#86bis meeting, regarding SC-PTM, the followings are agreed:
· MPDCCH search space configuration for SC-MCCH consists of {narrowband, Rmax, G}.
· MPDCCH search space configuration for SC-MTCH consists of {narrowband, Rmax, G}.
· For the MPDCCH search space scheduling SC-MCCH, UE monitoring of blind decoding candidates is reused from Type1-CSS.
· For the MPDCCH search space scheduling SC-MTCH, UE monitoring of blind decoding candidates is reused from Type2-CSS.
· DCIs for scheduling SC-MCCH is based on DCI format 6-2 with at least the following fields:
· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
· DCIs for scheduling SC-MTCH include at least the following fields:
· Frequency-hopping flag
· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
· The sizes of the DCI fields are FFS.
· Other DCI fields than the ones listed above are not precluded.
· PDSCH carrying SC-MCCH supports up to 1000 bits TBS and up to 6 PRBs channel bandwidth.
· PDSCH carrying SC-MTCH is configurable in SC-MCCH, and supports up to [4008] bits TBS and [24 or 25] PRBs channel bandwidth.
· For MPDCCH scheduling SC-MCCH or SC-MTCH, the frequency hopping and its configuration follow the Rel-13 eMTC design.
· For PDSCH carrying SC-MCCH or SC-MTCH, the frequency hopping and its configuration follow the Rel-13 eMTC design.
· The frequency hopping activation (ON/OFF) for MPDCCH/PDSCH for SC-MCCH is configured by a new 1-bit parameter.
· The frequency hopping activation (ON/OFF) for MPDCCH/PDSCH for SC-MTCH is configured by a new 1-bit parameter per SC-MTCH.
· Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MCCH are configured by a new 1-bit parameter.
· Coverage enhancement related settings (CE mode A / CE mode B) for MPDCCH/PDSCH for SC-MTCH is configured by a new 1-bit parameter per SC-MTCH.
· Collision between SC-PTM related transmissions and PSS/SSS, PBCH, and SIBs, is handled in the same way as Rel-13 eMTC.
· The UE is not required to simultaneously monitor the MPDCCH search spaces for SC-MCCH and SC-MTCH.
· When a UE is monitoring MPDCCH search space for SC-MCCH or receiving PDSCH carrying SC-MCCH, it is not required to simultaneously monitor MPDCCH search space for SC-MTCH or receive PDSCH carrying SC-MTCH.

In RAN2#96 meeting, regarding SC-PTM, the following agreements are made:
· Value ranges that are agreed at this meeting are considered to be the baseline.
· The exact extension values for repetition period for SC-MCCH in NB-IoT and feMTC can be extended to {rf512, rf1024, rf2048, rf4096, rf8192}.
· The exact extension values for modification period for SC-MCCH in NB-IoT and feMTC can be extended to {rf131072, rf262144, rf524288, rf1048576}.
· RAN2 does not introduce multiple SC-MCCH per cell. 
· As a starting point for dimensioning R2 assumes it is sufficient to support 64 simultaneous SC-MTCH for NB-IoT and 128 simultaneous SC-MTCH for feMTC. 
· SC-MCCH message segmentation should be supported for NB-IoT and FeMTC.
· Segmentation/concatenation of RLC UM mode is used for SC-MCCH message segmentation.
· For transmission of segments, a transmission scheme similar to that for LTE SC-MTCH DRX is used.

Furthermore, in an LS send from RAN2 to RAN1, RAN2 asked that whether it is possible to 
· Use 1 bit in the DCI in PDCCH for SC-MCCH scheduling, and SC-RNTI is used.
· Use 1 bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the configuration of the SC-MTCH will be changed in next MP.
· Use 1 additional bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the new services are due to start in next MP. For the UE who has on-going service and is interested in detection of other new session starts. 

In this contribution, we discuss the remaining issues of the SC-PTM configurations. In addition, we attached a draft LS reply to the RAN2 LS. 
Open issues in FeMTC SC-PTM 
It is agreed in RAN1 that 
· PDSCH carrying SC-MTCH is configurable in SC-MCCH, and supports up to [4008] bits TBS and [24 or 25] PRBs channel bandwidth.

As it is agreed that for PDSCH in FeMTC, it support up to 4008 bits and 24 PRBs, therefore similar design should be adopted for SC-MTCH. Furthermore, in RAN2’s LS reply regarding this question, RAN2 confirms that supporting configurable bandwidth of SC-MTCH is feasible and useful for cell resources efficiency/UE power consumption [2].  Hence, it is proposed that 
PDSCH carrying SC-MTCH is configurable in SC-MCCH, and supports up to 4008 bits TBS and 24 PRBs channel bandwidth.
Currently, there is a RAN1 working assumption pending on the decision of RAN2’s confirmation of a similar working assumption, that 
· When a UE is monitoring Type1-CSS for paging at its Paging Occasion, it is not required to simultaneously monitor MPDCCH search spaces for SC-MCCH or SC-MTCH or receive PDSCH for SC-MCCH or SC-MTCH.
· This working assumption is automatically confirmed/abandoned if the corresponding RAN2 working assumption is confirmed/abandoned.

However, if the working assumption is confirmed, the UE behavior should be further clarified. This is because, the network can schedule more repetitions for SC-PTM related transmission, i.e., SC-MCCH and SC-MTCH, to compensate the lost when UE needs be interrupted and to monitor paging, but it is not clear whether the UE would continue to listen to the SC-PTM related transmission. Therefore, it is proposed that 
If RAN2 confirms that paging has priority, the UE is expected to continue receiving SC-PTM related transmissions, i.e., MPDCCH/PDSCH carrying SC-MCCH/SC-MTCH after the UE finish monitoring its paging occasion and if the UE is not paged by the network. 
Regarding the indication of SC-PTM configuration changes, RAN2 sent an LS to RAN1 [3], and RAN2 asked that whether it is possible to 
· Use 1 bit in the DCI in PDCCH for SC-MCCH scheduling, and SC-RNTI is used.
· Use 1 bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the configuration of the SC-MTCH will be changed in next MP.
· Use 1 additional bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the new services are due to start in next MP. For the UE who has on-going service and is interested in detection of other new session starts. 

As the current DCI size used for FeMTC SC-PTM is significant smaller compare to 6-1A or 6-1B that is used for Rel-13 eMTC, therefore, include 1 additional bit in the DCI in PDCCH for SC-MCCH scheduling, and 2 additional bits in DCI in PDCCH for SC-MTCH scheduling is feasible and have no negative impact on the coverage of the SC-PTM service. We have proposed draft rely LS is the appendix. 
Conclusions
Base on the above analysis and discussions, we have the following observations and proposals:
1. PDSCH carrying SC-MTCH is configurable in SC-MCCH, and supports up to 4008 bits TBS and 24 PRBs channel bandwidth.
1. If RAN2 confirms that paging has priority, the UE is expected to continue receiving SC-PTM related transmissions, i.e., MPDCCH/PDSCH carrying SC-MCCH/SC-MTCH after the UE finish monitoring its paging occasion and if the UE is not paged by the network. 
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1. Overall Description:

In the LS that sent from RAN2 to RAN1, RAN2 asked that whether it is possible to 
· Use 1 bit in the DCI in PDCCH for SC-MCCH scheduling, and SC-RNTI is used.
· Use 1 bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the configuration of the SC-MTCH will be changed in next MP.
· Use 1 additional bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the new services are due to start in next MP. For the UE who has on-going service and is interested in detection of other new session starts. 

Based on the discussions in RAN1, we have concluded that from RAN1 perspective, for both NB-IoT and FeMTC, it is feasible to satisfy the requirements from RAN2 by including 1 additional bit in the DCI in PDCCH for SC-MCCH scheduling, and 2 additional bits in the DCI in PDCCH for SC-MTCH scheduling. Consequently, when designing the DCIs in RAN1 for SC-PTM in NB-IoT and FeMTC, RAN1 will take RAN2’s requirements into account. 

2. Actions:

To TSG RAN WG2:
ACTION: 	RAN1 respectfully asks TSG RAN WG2 to take into consideration the feedback provided in this Liaison Statement.

3. Date of Next TSG-RAN1 Meetings:
TSG RAN WG1 Meeting #88		 	13 – 17 Feb. 2017 Athens, Greece
TSG RAN WG1 Meeting #88-bis		             3 - 7 Apr. 2017 US
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