Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #97
R2-1701444
Athens, GR, 13th – 14th Feb 2017
Agenda Item:
8.12.2
Source: 
Huawei, HiSilicon
Title:
Discussion on SC-MCCH segment transmission in FeMTC
Document for:
Discussion and Decision
1 Introduction
During RAN2 #96 meeting, the following agreements related to SC-MCCH segment in FeMTC/NB-IoT were reached.

	· 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.
· We inform RAN1: Option 2 and option A listed in the Incoming LS are feasible and useful for cell resources efficiency/UE power consumption.


There is still no detailed design for SC-MCCH segment transmission. In this contribution, we will provide some analysis on the legacy scheme and LTE SC-MTCH DRX scheme, and then give our detailed design for SC-MCCH segment transmission.
2 Discussion
In legacy SC-PTM [1], SC-MCCH transmission is configured by the following parameters, which are included in SIB20 as highlighted below. 
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,


...
}

It can be observed that the eNB intends to schedule SC-MCCH in consecutive subframes since the SC-MCCH message from MCE is always delivered to eNB in a single packet and a SC-MCCH packet is segmented in RLC layer. Only when the UE receives all the segments can the UE acquire the entire SC-MCCH message. Therefore, it is reasonable to configure the SC-MCCH transmission in consecutive subframes. This is different from SC-MTCH transmission as the SC-MTCH packets may arrive at eNB inconsecutive. If the eNB configures the UE to monitor PDCCH continuously, more UE power will be consumed. Therefore, it is beneficial for UE power consumption to use DRX mechanism to schedule SC-MTCH. Besides, in legacy SC-PTM, SC-MCCH is scheduled on wide bandwidth, thus it is sufficient to transmit the SC-MCCH carrying configurations of maximum 1024 SC-MTCHs on several consecutive subframes. 
Observation1: the SC-MCCH message from MCE is always delivered to eNB in a single packet, which is different from the SC-MTCH delivery as the SC-MTCH packets may arrive at eNB inconsecutive.

Observation2: it is beneficial for UE power consumption to use DRX mechanism to scheduling SC-MTCH considering the inconsecutive SC-MTCH packets. 
In [2], a SC-MCCH segment transmission scheme similar to that for SC-MCCH DRX was proposed. In the scheme, UE monitors PDCCH according to the start/stop of inactivity timer and sc-mcch-duration timer i.e. only when sc-mcch-duration timer or inactivity timer are running. It is justified that the scheme is adaptive to the change of SC-MCCH message size and corresponding segmentation. When the segmentation number changes, there is no need to change the sc-mcch-duration in SIB20 or other related configuration to avoid unnecessary SI update procedure. Then it benefits for UE power consumption. We think that is one point. The other point is that in FeMTC, SC-MCCH is transmitted on narrow band and the eNB may not have sufficient resource to schedule SC-MCCH in consecutive subframes since the eNB may schedule unicast service on the same narrow band. It is too restricted for the eNB from the perspective of scheduling flexibility as the eNB has to schedule the SC-MCCH segment during the sc-mcch-duration timer or inactivity timer, otherwise the eNB has to schedule the SC-MCCH segment during next inactivity timer which introduces more latency and inefficiency. Besides, we think the difference between SC-MCCH transmission and SC-MTCH transmission as depicted below is not considered when propose the scheme.

· SC-MCCH transmission: the eNB is aware of the number of SC-MCCH segments and the stop of SC-MCCH segment transmission.
· SC-MTCH transmission: the eNB is not aware of the number of SC-MTCH packets and the stop of SC-MTCH transmission.

Observation3: both the legacy SC-MCCH transmission scheme and the DRX scheme are not power efficient and scheduling flexible.
Observation4: the eNB is aware of the number of SC-MCCH segments and the stop of SC-MCCH segment transmission which is different from SC-MTCH transmission.
As the eNB is aware of the number of SC-MCCH segments and the stop of SC-MCCH segment transmission, it is not beneficial for UE power consumption and eNB scheduling flexibility to use timer based scheme for SC-MCCH segment transmission. The eNB can indicate UEs, in the DCI or SC-MCCH segment, whether there are more SC-MCCH segments. In this way, if the eNB indicate UEs there are more SC-MCCH segments, the eNB can schedule the remaining SC-MCCH segments at any time which is more flexible for eNB scheduling. If the eNB indicates UEs there are not any SC-MCCH segment, the UE does not need to monitor SC-RNTI any more. However, in timer based scheme, the UE has to monitor SC-RNTI until the inactivity timer expires, which is not beneficial for UE power consumption.
Proposal: indication based scheme is introduced for SC-MCCH segment transmission to achieve UE power efficiency and scheduling flexibility. The detailed scheme is that eNB indicates UEs, in DCI or SC-MCCH segment, whether there are more SC-MCCH segments.
3 Conclusion and Proposals
In this contribution, we observe and propose that:
Observation1: the SC-MCCH message from MCE is always delivered to eNB in a single packet, which is different from the SC-MTCH delivery as the SC-MTCH packets may arrive at eNB inconsecutive.

Observation2: it is beneficial for UE power consumption to use DRX mechanism to scheduling SC-MTCH considering the inconsecutive SC-MTCH packets. 
Observation3: both the legacy SC-MCCH transmission scheme and the DRX scheme are not power efficient and scheduling flexible.

Observation4: the eNB is aware of the number of SC-MCCH segments and the stop of SC-MCCH segment transmission which is different from SC-MTCH transmission.
Proposal: indication based scheme is introduced for SC-MCCH segment transmission to achieve UE power efficiency and scheduling flexibility. The detailed scheme is that eNB indicates UEs, in DCI or SC-MCCH segment, whether there are more SC-MCCH segments.
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