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1 Introduction
During RAN2 #95bis meeting, some progress on SC-PTM design was made for NB-IoTenh and FeMTC. But there is still some remaining issues need to be discussed as listed below. 
· We assume we need to support large values for SC-MCCH modification period, repetition period. Exact values FFS
· RAN2 assumes that direct Indication or similar mechanism (that provides information in DCI) can be used for SC-MCCH change notification. RNTI is FFS.
· SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicate the carrier for MTCH. FFS if there can be multiple SC-MCCH
· FFS whether we enhance service continuity information
· FFS whether RAN-level start/stop time information is introduced.
· We will attempt to optimize start and stop conditions of DRX timers for SC-MTCH. Details FFS.
This is a summary of the email discussion on [95bis#29][LTE/NB-IOTenh/feMTC] SC-PTM.
[95bis#29][LTE/NB-IoT/feMTC] – SC-PTM (Huawei)
-
Progress on FFSes on configuration and scheduling

-
Intended outcome: Email discussion report to next meeting

-
Deadline: Tuesday 01/11/2016

The deadline of this email discussion is Tuesday, 2016-11-01. 
2 Discussion
This email discussion addresses the following related issues: 

-
Extension of modification period and repetition period for SC-MCCH
-
SC-MCCH change notification mechanism
-
Multiple SC-MCCH

-
Service continuity

-
RAN-level start / stop indication of SC-PTM service

-
DRX timers for SC-MTCH 
2.1 Extension of modification period and repetition period for SC-MCCH
In legacy SC-PTM, the parameters of SC-MCCH modification period and repetition period are included in SIB20 as below.

SystemInformationBlockType20 information element
-- ASN1START

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,


...
}

-- ASN1STOP
In legacy SC-PTM, the maximum repetition period of SC-MCCH is 256 radio frames, i.e. 2.56 seconds. The maximum modification period of SC-MCCH is 65535 radio frames, i.e. 10.92 minutes.
For NB-IoT, the maximum repetition for both NPDCCH and PDSCH is 2048. It is obvious that the current value is not enough, and should be extended. At RAN2 #95bis, it was agree that we need to support large values for SC-MCCH modification period, repetition period. Exact values FFS. 
Discussion point 1. Companies are invited to provide their views on what the exact extension values for repetition period and modification period are for SC-MCCH in NB-IoT. Please indicate whether the current values are also applicable and state all the extended values, and justify your response.
Table 1. Company's view on Discussion point 2
	Company’s name
	Comments

	ZTE
	· The repetition period could be similar to system information repetition period. The extended value could be rf512, rf1024, rf2048, rf4096.
· The determination of modification period should consider the tradeoff between delay of change and UE power consumption. The modification period could be extended to rf131070, rf262140. The maximum is about 43.68 minutes.


	Kyocera
	· Modification period: {rf131072, rf262144, rf524288, rf1048576} in addition to the existing values. 
· These values are just referring to eDRX cycle length in TS 24.008, since we think such an alignment is useful for saving UE battery consumption, in addition to the issue of NPDCCH/ PDSCH repetition as the rapporteur pointed out. 
· Repetition period: {rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768, rf65536, rf131072, rf262144, rf524288, rf1048576} in addition to the existing values. 
· These values are just aligned with above modification period, in order to allow “no repetition (for fast access; apart from one for CE)” for saving resource consumption. 

	Huawei, HiSilicon
	· For NB-IoT, the maximum repetition number for both NPDCCH and PDSCH is 2048. 
In case of 1 SC-MTCH and no segmentation of SC-MCCH, the minimum SC-MCCH repetition period in NB-IoT could be set to 256 radio frames. Then the SC-MCCH repetition period could be set to rf256, rf512, rf1024, rf2048, rf4096, rf8192.
· Considering the eDRX cycle, the modification period can be extended to 2.92hours, i.e. 1024 H-SFNs. Then the value of rf131072, rf262144, rf524288, and rf1048576 for modification period should be introduced.
· 

	Ericsson
	· eDRX provides significant power saving figures for both eMTC and NB-IoT UEs. It would be beneficial if the UE, monitoring for multicast services, can use the sleeping cycles set by the eDRX configuration. The maximum SC-MCCH modification period in Rel-13 is 65536 radio frames, i.e. ~ 11 minutes. This would mean that the UE cannot be in DRX (sleep period) for more than 11 minutes at a time if it is expected to be available for SC-MCCH change notification and reception. The modification period can be extended with respect to the eDRX cycles. For eMTC the following values can be introduced: {rf131072, rf262144}. In addition to those, the following values can be introduced for NB-IoT; {rf524288, rf1048576}. If modification period is extended, it would be beneficial to extend also the repetition period.

	Nokia
	· For NB-IoT, SI repetition period (i.e. periodicity) is {64, 128, 256, 512, 1024, 2048, 4096} and we think the same values we can be used for the SC-MCCH repetition period. We see no need to support values smaller than 64. 

· Modification period should be extended to match/close to the SI modification period. 

	CATT
	·  sc-mcch-RepetionPeriod should be extended to at least 4096rf for the worst case since sc-mcch-RepetionPeriod  is used for all multicast services and NB-IoT is delay tolerant. Considering the maximum value of sc-mcch-ModificationPeriod is 256 times of the maximum value of sc-mcch-RepetionPeriod, sc-mcch-ModificationPeriod should be set to 1048576rf, which is 2.91hrs.

	Sony
	· Agree with Nokia – MCCH should be handled in a similar manner to BCCH, and repetition period values should be the same too.

	Intel
	· Max SI periodicity in NB-IOT is rf4096. Similarly, values of repetition period of rf512, rf1024, rf2048, rf4096, rf 8192 can be considered for SC-MCCH. Current max BCCH modification period for NB-IOT is 1310.72s (rf131072). Similar value can be considered for SC-MCCH modification period. So additional and longer values for modification period of SC-MCCH might be desirable understanding the target MTC/IoT use cases, such as, rf131072, rf262144, rf524288, rf1048576, or longer.


For FeMTC, the maximum repetition for MPDCCH is 256 and for MPDSCH is 2048. Whether FeMTC has the same extension values for repetition period and modification period for SC-MCCH should be discussed.
Discussion point 2. Companies are invited to provide their views on whether the same values for repetition period and modification period for SC-MCCH should be extended in FeMTC. If “No”, please justify your response and state all the values.
(2.a) Yes.
(2.b) No, what are the exact values.
Table 2. Company's view on Discussion point 2
	Response 2
	Company's name and comments

	2.a. Yes
	· ZTE
· Kyocera: We prefer to align the values with NB-IoT. 
· Nokia, no strong view here
· CATT: the transmission delay and delay tolerance for eMTC and NB-IoT are similar.
· Intel: considering the target MTC/IoT use case.

	2.b. No, what are the exact values.
	Huawei, HiSilicon: In FeMTC, the maximum repetition of MPDCCH is 256 and the maximum repetition of PDSCH for SC-MCCH is 2048, which is different from NB-IoT. But based on the similar analysis, same repetition period should be configured for FeMTC. The SC-MCCH repetition period could be set to rf256, rf512, rf1024, rf2048, rf4096, rf8192.

Considering the eDRX cycle, the modification period can be extended to 43.69 minutes, i.e. 256 H-SFNs. Then the value of rf131072 and rf262144 for modification period should be introduced.
· Ericsson: No strong view, but the new values for the modification and the repetition periods can be introduced with respect to the maximum eDRX that can be configured for eMTC or NB-IoT.
· 


2.2 SC-MCCH change notification mechanism
At RAN2 #95bis, the configuration and scheduling for SC-MCCH was discussed. It was agreed that Direct Indication or similar mechanism (that provides information in DCI) can be used for SC-MCCH change notification. RNTI is FFS. 
For the direct indication, some companies proposed to use 1 bit in current Direct Indication to indicate the change notification. But which RNTI is used needs to be discussed.
For the similar mechanism (that provides information in DCI), some companies proposed to use 1 bit in DCI of PDCCH for SC-MCCH to indicate the change notification. The RNTI should be the same as the scheduling for SC-MCCH. Which RNTI is used also needs to discussed.
Discussion point 3. Companies are invited to provide their views on how to indicate the change notification for SC-MCCH in NB-IoT and FeMTC, and which RNTI should be used. Please justify your response.
Table 3. Company's view on Discussion point 3
	Company’s name
	Comments

	ZTE
	· We think there could be 2 kinds of SC-MCCH change notification. One is for services due to start, another is for ongoing services. 
· For the service due to start, we prefer to indicate the SC-MCCH change notification in DCI of PDCCH for SC-MCCH. Scheduling with PDCCH is agreed for SC-MCCH. DCI for SC-MCCH scheduling is anyway transmitted. There is no additional overhead for SC-MCCH change notification transmission by this way. When the UE read the change notification, it can immediately acquire the updated SC-MCCH message to check if there has information for its interested service.
· For the direct indication, there are 2 sub-options. One is to use an SC-N-RNTI, another is to use P-RNTI in paging occasion. For the sub-option of using SC-N-RNTI, we need to define the transmission pattern, and additional resources are needed for it. UE needs to decode additional PDCCH (comparing to the previous option of indication in DCI for SC-MCCH). For the sub-option of using P-RNTI in paging occasion, one advantage is that UE needs not to read additional PDCCH since it needs to read paging anyway. But the problem is if we rely on paging, the actually SC-MCCH modification period would be prolonged to max eDRX cycle in order to make sure every UE read the paging. And more much resources are needed for transmitting the change notification (every PO).
· For the ongoing services, we propose to indicate a so-called service specific SC-MCCH change notification in DCI of PDCCH for SC-MTCH. This change notification is indicated for a SC-MTCH when and only when the change of SC-MCCH is related to that SC-MTCH. Thus UE only needs to read updated SC-MCCH when its receiving SC-MTCH configuration is about to change (in legacy SC-PTM, UE receiving a MBMS services is required to acquire SC-MCCH message in every SC-MCCH modification period).


	Kyocera
	· We think it’s simple to use the reserved 1 bit in the existing Direct Indication for both eNB-IoT and FeMTC. In this sense, we prefer to use P-RNTI as it is today.  

	Huawei, HiSilicon
	· For Direct Indication, to guarantee the Direct Indication is timely, the modification period of SC-MCCH needs to be equal to or larger than the maximum eDRX cycle of UEs who are interested in corresponding multi-cast service. Since the eNB has neither the interest information nor eDRX cycle of UEs in RRC_IDLE mode, eNB can only configure the modification period to the maximum eDRX cycle, 2.91 hours. In this case, the flexibility of modifying and deleting the scheduling of SC-MTCH is reduced. Moreover, the UE should first monitor paging for this change notification before the reception for the change notification of SC-MCCH. 
· Thus, we prefer to indicate the change notification in the DCI for PDCCH that schedules SC-MCCH. In this way, only one PDCCH is used for both SC-MCCH scheduling and SC-MCCH change notification. 1 bit in DCI indicates whether SC-MCCH information has been changed in the current modification period. The details of the notification and DCI format depend on RAN1 design.

	Ericsson
	· Since UEs will monitor for P-RNTI in idle mode, it would be beneficial, e.g. from UE power consumption standpoint, to indicate the changes for SC-MCCH via Direct Indication message by P-RNTI. One may argue that using the DCI for PDCCH that schedules the paging message is not beneficial since SC-MCCH change periodicity would be coupled to that of paging. An alternative would be to indicate the change in DCI for PDCCH that schedules either SC-MCCH or SC-MTCH. However, this would increase the power consumption and thus has an impact on the battery lifetime due to the need to monitor for multiple messages, e.g. paging and PDCCH that schedules SC-MCCH or SC-MTCH.

	Nokia
	We think that both P-RNTI and SC-RNTI could be considered:

· P-RNTI         UE doesn’t have to do special monitor, but network forced to page all devices - could be useful for devices that only rarely need to connect and for which firmware upgrades are rare (months?)

· SC-RNTI        UE now has to monitor, but network does not have to page all devices - could be useful for streaming services whose tx quality varies from programme to programme.



	Sony
	MCCH modification should be handled in a similar way to SI update – there’s no need to update any more quickly as per legacy SC-PTM. Therefore SI-RNTI could be one option. However, this implies “waking” all UEs, even those not interested in SC-PTM service – this is why we propose to consider providing a different RNTI than SI-RNTI (e.g. use SC-RNTI or define one of the spare RNTI values to use for MCCH update), but re-use everything else of SI update. This way, impact to legacy UEs can be avoided – no legacy UE or UE not interested in SC-PTM needs to wake up to receive SI or paging message.

	Intel
	· 1 bit in DCI of PDCCH for SC-MCCH. If the DCI bit is not toggled, UE may choose not to acquire the SC-MCCH and does not need to read the corresponding PDSCH. 
· For services that might require frequent notifications, the same SC-RNTI might be preferable for both NB-IOT and FeMTC at the time of change notification period.
· On the other hand, if the multicast notifications are not frequent, the P-RNTI might be useful to reduce UE's power consumption; however P-RNTI might not always be preferred as it provides less flexibility for the network considering the fact that every UE needs to be paged consuming more resource and time.
· Therefore RAN2 should discuss/agree based on the target MTC/IoT use cases.



2.3 Multiple SC-MCCH
At RAN2 #95bis, it was agreed that SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicate the carrier for MTCH. FFS if there can be multiple SC-MCCH. 

Discussion point 4. Companies are invited to provide their views on whether multiple SC-MCCH should be supported for NB-IoT and FeMTC. Please justify your response.
(4.a) Yes, why,
(4.b) No, why.
Table 4. Company's view on Discussion point 4
	Response 4
	Company's name and comments

	4.a. Yes, Why?
	· Kyocera: We’re fine to support multiple SC-MCCH for future proofing, since we have some concerns to stick with “one SC-MCCH per a cell” for different services with, e.g., support of different coverage levels, different latency requirements, number of services and possible impacts on legacy UEs. 
· CATT: The size of SCPTMConfiguration on SC-MCCH depends on the size of SCPTM-NeighbourCellList  and the size of sc-mtch-InfoList.  The size of sc-mtch-InfoList depends on the number of SC-MTCH and maxSC-MTCH in R13 is 1023. The maximum size of sc-mtch-Info is 35(mbmsSessionInfo)+16(g-RNTI)+21( sc-mtch-schedulingInfo,optional)+8(sc-mtch-neighbourCell, optional) =80 bits . If SC-MCCH is transmitted on multiple carriers and the SC-MCCH is different for different carriers, the size of SC-MCCH is shorter compared to legacy mechanism. Normally, UE is interested in one SC-PTM service or a few number of SC-PTM services. UE power consumption will be reduced since UE needs to decode smaller SC-MCCH transmitted on NPDSCH. 
· 

	4.b. No, Why?
	· ZTE: We think multiple SC-MCCH has limited benefit with cost of additional complexity. First of all, the frequency for UE acquiring SC-MCCH message and frequency of SC-MCCH message transmission are anticipated low, thus the benefit of multiple SC-MCCH is very limited. Secondly, even if only one SC-MCCH is configured with the largest CEL, a UE in good coverage needs not to read all repetitions to decode PDCCH and PDSCH. Thirdly, if multiple SC-MCCH is configured, UE entering a cell configured with multiple SC-MCCH may need to read all the SC-MCCH messages to find its interested SC-PTM service information.
· Ericsson: Multiple SC-MCCH increases complexity. We think that adding support for segmentation provides the same functionality with less complexity.
· Nokia: We prefer not to support multiple SC-MCCHs. The number configured multicast sessions needs to be limited so that there is no TBS fragmentation. We think maybe a maximum of 32 or 64 multicast configurations can be configured using only 1 TBS, and this should be more than enough. No need to separate SC-MCCH based on CE levels.

· Intel: We prefer not to add complexity for FeMTC/eNB-IoT.
· 

	4.c. Need further discussion
	· Huawei, HiSilicon: If only one SC-MCCH is supported, the configuration of SC-MCCH (e.g. repetition number) should satisfy the highest coverage enhancement level of all SC-MTCH. In this case, the configurations of SC-MTCH with lower coverage requirement will be transmitted with high coverage level, which may cause additional latency and waste of radio resources. 
UEs only interested in several multi-cast services need to receive and update the configurations of all SC-MTCH, which may cause additional power consumption and frequent interruption to the ongoing SC-MTCH reception.
Thus, we think this multiple SC-MCCH for NB-IoT and FeMTC needs further discussion. 

· Sony - Multiple MCCH would imply more complexity (e.g. how to notify an individual SC-MCCH update) however it might also imply better UE performance due to reading smaller MCCH messages.


If the answer for Discussion point 4 is “Yes”, how to design this multiple SC-MCCH should be further discussed in RAN2 #96.
2.4 Service continuity
At RAN2 #95bis, it was agreed that FFS whether we enhance service continuity information. 

Some companies indicated that in the study phase of Rel-13 SC-PTM, some solutions were identified for the UE’s mobility from a SC-PTM cell to another SC-PTM cell in idle mode. They tried to propose that some additional assistance is necessary to inform the UE of whether the neighbour cells operate SC-PTM within the reduced bandwidth, in order to ensure the service continuity in idle mode. It’s beneficial to move the most essential information (e.g. SC-PTM scheduling information and TMGIs of neighbour cells) defined in SC-MCCH to SIB20, in order to minimize the UE power consumption.
Discussion point 5. Companies are invited to provide their views on whether enhanced service continuity information is needed for NB-IoT and FeMTC. Please justify your response.
(5.a) Yes, why,
(5.b) No, why.
Table 5. Company's view on Discussion point 5
	Response 5
	Company's name and comments

	5.a. Yes, Why?
	· Kyocera: We think the enhanced service continuity information should cover at least FeMTC/eNB-IoT-specific aspects, e.g., to prevent the IDLE UE from transitioning to CONNECTED when the target cell already provides SC-PTM service of interest or due to SC-MTCH reception error, and/or to avoid unnecessary power consumption due to searching among frequencies/carrier.  
· Huawei, HiSilicon: 
SIB15 which contains the MBMS SAI of the current and/or neighbouring carrier frequencies is broadcasted by the eNB. According to the information indicated by USD and SIB15, the UEs can choose a particular frequency which has their interested MBMS services. 

According to the neighbour cell information, after reselecting a new cell, a UE can make a decision whether to continue receiving multi-cast or to establish a connection to for receive the interested service as soon as possible without acquiring SIB20.
Thus, we prefer to have enhanced service continuity information for NB-IoT and FeMTC.

· CATT: Service continuity information should be used for cell reselection since SC-PTM receiving is high power consumption for long term transmission. Furthermore, if UE reselects a cell which does not support the multicast service which UE is receiving, unicast is used which is not efficient.
· 

	5.b. No, Why?
	· ZTE: 
· Firstly, we think there is no need to have additional indication for “whether the neighbor cells operate SC-PTM within the reduced bandwidth”. For NB-IoT, we think the neighbor cell for NB-IoT cell should also be a NB-IoT cell. So it’s unnecessary to indicate whether neighbor cells operate SC-PTM within the reduced bandwidth. For FeMTC, we could have a dedicated SC-MCCH message for eMTC UE (indicated by a dedicated SIB20 for eMTC), which only indicates the SC-MTCH and neighbor cell information with reduced bandwidth. 
· Secondly, for assistance information to minimize UE power consumption, considering that indicating one SC-MTCH scheduling information needs about 100bits and the maximum TBS of SI message is very limited, we worry about the overhead to include both the SC-PTM scheduling information and TMGI of neighbor cells in SIB20 is too much. Thus we think it is unrealistic to have such enhancement. If only SC-MCCH scheduling information of neighbor cells is indicated in SIB20, the power for UE to read SIB20 in neighbor cells may be saved. But some other information for UE to read SC-MCCH is still needed, for example, the carrier list, valid subframe configuration, SI configuration of neighbor cells (for UE to skip the SI subframes when read SC-MCCH if SC-MCCH is configured on anchor carrier). That means the UE still needs to read system information in the neighbor cells. The gain for minimizing the UE power consumption is very limited.
· Ericsson: There is no need to introduce additional information for enhanced service continuity. The scptmConfiguration message should be kept to a minimum to avoid segmentation of SC-MCCH or limit the number of segments to a minimum. Note that SIB15/SIB15-NB may already be quite large.
· Sony – agree with Ericsson
· Intel: It is not essential as MTC/IoT use case target no/low mobile UEs and any UE requires to read SI when reselecting a new cell.




If the answer for Discussion point 5 is “Yes”, which information needs to be enhanced and how to enhance for service continuity should be discussed. 
Discussion point 6. If the answer for Discussion point 5 is “Yes”, companies are invited to provide their views on which information needs to be enhanced and how to enhance for service continuity in NB-IoT and FeMTC? 
Table 6. Company's view on Discussion point 6
	Company’s name
	Comments

	Kyocera
	· NB/carrier operation per TMGI: The UE needs to know whether it can receive the service(s) of interest on that frequency/cell in advance. Options for the enhancements, it’s may include the NB/carrier information within SCPTM-NeighbourCellList, the bit strings like sc-mtch-neighbourCell in SC-MTCH-InfoList.
· Also it may be considered whether SC-MTCH occasions of neighbor cells should be provided by the source cell.  If the UE knows this information in advance, it facilitates more seamless mobility.  The SC-MTCH-SchedulingInfo per TMGI may be added in the entry of SCPTM-NeighbourCellList. In case G-RNTI for the same TMGI is different in each cell, it may also be added in the list. 

	Huawei, HiSilicon
	· As indicated in Discussion point 5, we propose the following:
1. SIB15 is supported for multi-cast in NB-IoT (a new SIB15-NB for NB-IoT).
2. The neighbor cell information in legacy SC-MCCH is reused to support service continuity for multi-cast in NB-IoT
· 

	CATT
	· TMGIs and power difference between anchor carrier and TMGI carrier. For SC-PTM which is not transmitted on anchor carrier and the transmit power is different from the anchor carrier, the power difference between anchor carrier and TMGI carrier should be considered in cell reselection to reduce UE power consumption.


2.5 RAN-level start / stop indication of SC-PTM service 
At RAN2 #95bis, it was agreed that FFS whether RAN-level start/stop time information is introduced. 
Some companies thought that RAN-level start/stop time could be useful for UE battery saving for scenario of one-shot multicasting, i.e., the firmware is multi-casted only once by setting appropriate start/end time in the user service description. Whether RAN-level start/stop indication of SC-PTM service is needed should be discussed in RAN2.
Discussion point 7. Companies are invited to provide their views on whether RAN-level start/stop indication of SC-PTM service is needed for NB-IoT and FeMTC. Please justify your response.
(7.a) Yes, why,
(7.b) No, why,
(7.c) No, but use another mechanism for this scenario.
Table 7. Company's view on Discussion point 7
	Response 7
	Company's name and comments

	7.a. Yes, Why?
	· Kyocera: From the UE point of view, the wake-up duration needs to be minimized. The existing USD provides some similar start/stop information but it’s rather static, while SC-PTM offers even dynamic multicasting. Even for the semi-static multicasting (i.e., MBSFN), RAN-level stop information was introduced as it’s useful for UE power saving (and the start time of other service was derived by the stop time). 
· Huawei, HiSilicon: We think it has some benefit for the UE power saving at least for RAN-level stop indication. The UE doesn’t need to continue for the reception for SC-PTM especially for long SC-MCCH modification period.
· Nokia: Yes, Start / stop indications are needed in for the UE power saving purpose. 

· 

	7.b. No, Why?
	· 

	7.c. No, another way.
	· ZTE: This issue should be “the efficient method of MBMS service announcement for eNB-IoT and FeMTC”. The MBMS service announcement is used to delivery USD to UE. The USD information includes start/stop time, TMGI, SAI and frequency, etc. So only indicating the start/stop time may be not sufficient. Also there have been several MBMS service announcement methods, for example, SMS Cell Broadcast, PUSH mechanism (WAP, SMS-PP, MMS), MBMS broadcast or multicast. We prefer to study whether these mechanisms can be used firstly. If these mechanisms are applicable, UE needs not to initiate USD acquiring, and UE power are saved. RAN-level start/stop indication of MBMS service isn’t needed.
· Ericsson: Existing functionality should be investigated to find an applicable method; some of the existing methods can be used for starting the service. However, for stopping a MAC CE may be used.
· CATT: The application layer can inform UE about start/end time in the user service description after UE receive UE interested service successfully once only.
· Sony – should confirm whether there is any significant benefit of RAN level start/stop compared to existing methods. 
· Intel: legacy mechanism already allows that higher layers (i.e. Session Description Protocol, SDP) has the information of the start/stop of MBMS services, and lower layers could acquire the timing information from SIB16.
· 


If the answer for Discussion point 7 is “Yes”, what the UE behavior is should be defined based on this mechanism.
Discussion point 8. If the answer for Discussion point 7 is “Yes”, companies are invited to provide their views on UE behavior for this RAN-Level start/stop indication mechanism.
Table 8. Company’s view on Discussion point 8
	Company’s name
	Comments

	Kyocera
	· We assume that the UE is not required to monitor (M/N)PDCCH in the SC-MTCH (and/or SC-MCCH) scheduling occasions (subframes) before the start time/ after the stop time, whereby the start/ stop information is e.g., 
ubframe, SFN and/or H-SFN. 

	Huawei, HiSilicon
	· This indication can be included in MAC CE or an indication in PDCCH for SC-MTCH. The UE should stop the service reception when receiving this indication. We are also open to other ways.
· 


2.6 DRX timers for SC-MTCH 
At RAN2 #95bis, it was agreed that RAN2 will attempt to optimize start and stop conditions of DRX timers for SC-MTCH. Details FFS. 

In legacy SC-PTM, two DRX timers are defined for SC-MTCH, onDurationTimerSCPTM and drx-InactivityTimerSCPTM. Whether the current start / stop condition is applicable for SC-MTCH in NB-IoT and FeMTC needs to be discussed. If not, how to define the start / stop condition needs to be discussed. Furthermore, whether there is any new DRX timer should be introduced for SC-MTCH in NB-IoT and FeMTC also needs to be discussed.
Discussion point 9. Companies are invited to provide their views on 
1) whether the current start / stop condition of onDurationTimerSCPTM is applicable for SC-MTCH in NB-IoT and FeMTC; 
2) if start and/or stop condition is not applicable, how to define the new condition to start and/or stop onDurationTimerSCPTM.
Table 9. Company’s view on Discussion point 9 
	Company’s name
	Comments

	ZTE
	· The start condition of onDurationTimerSCPTM is applicable for SC-MTCH in NB-IoT and FeMTC.
· Furthermore, there is no stop condition of onDurationTimerSCPTM in legacy SC-PTM. For NB-IoT/FeMTC, considering that there will be no another DL transmission for the SC-MTCH before the current DL transmission is finished, the UE can stop the onDurationTimerSCPTM when it decodes a PDCCH indicating a DL transmission for its interested SC-MTCH. UE needs not to monitor PDCCH during the current DL transmission.
· 

	Kyocera
	· 1) Yes for start; Not sure for stop. 
· 2) With regards to the stop condition, we agree with ZTE’s intention to stop PDCCH monitoring during the corresponding PDSCH reception, while we wonder if it’s really necessary to be specified, since Rel-13 NB-IoT also didn’t have such a stop condition for Unicast, i.e., only stop onDurationTimer upon reception of DRX Command MAC CE.  Regarding the start condition, we agree with ZTE. 

	Huawei, HiSilicon
	· We think the mechanism and the start/stop condition for DRX of SC-PTM in LTE should be reused for NB-IoT and FeMTC. Only the timer length needs to be extended.
· For FeMTC, the maximum repetition number for MPDCCH is 256 and a UE may be not able to successfully receive this one only MPDCCH. Based on our analysis, the IE onDurationTimerSCPTM can be set to psf300, psf400, psf500, psf600, psf800, psf1000, psf1200, psf1600.
· For NB-IoT, we should first discuss whether the basic unit pp can be used here. Based on our analysis, we assume that the exact value of this timer can be {pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare}, where pp is the NPDCCH period of search space of corresponding SC-MTCH.
· Details about the value may depend on RAN1’s conclusion. 
· 

	Ericsson
	· The start condition of onDurationTimerSCPTM can apply for both NB-IoT and eMTC Ues. The timer should be extended due to repetitions.

	CATT
	· The current start condition of onDurationTimerSCPTM is applicable for SC-MTCH in NB-IoT and FeMTC but the values needs to be extended. onDurationTimerSCPTM should be stopped when UE decodes NPDCCH successfully.

	Sony
	· Agree with Ericsson

	Intel
	· Current start/stop mechanisms for Rel 13 NB-IOT and eMTC can be applied for SC-PTM in NB-IOT and FeMTC.

· 


Discussion point 10. Companies are invited to provide their views on 
1) whether the current start / stop condition of InactivityTimerSCPTM is applicable for SC-MTCH in NB-IoT and FeMTC; 

2) if start and/or stop condition is not applicable, how to define the new condition to start and/or stop InactivityTimerSCPTM.
Table 10. Company's view on Discussion point 10
	Company’s name
	Comments

	ZTE
	· The current start/stop condition of InactivityTimerSCPTM is NOT applicable for SC-MTCH in NB-IoT and FeMTC. We understand the function of InactivityTimerSCPTM is to keep the UE in active status for more time after successfully receiving a DL transmission to monitor more DL transmissions. In legacy SC-PTM, the PDDCH and PDSCH for a DL transmission are in the same subframe, thus when UE detects a PDCCH indicating a DL transmission, it can start/restart this timer to prepare for the next DL transmission. But in NB-IoT and FeMTC, it’s unnecessary for UE to monitor PDCCH before the current repetitions of PDSCH are finished.
· We suggest that the stop condition of this timer could be “when the PDCCH indicates a DL transmission”. The start condition could be “start the drx-InactivityTimerSCPTM for the corresponding SC-MTCH in the subframe containing the last repetition of the corresponding PDSCH reception”.


	Kyocera
	· 1) No. 
· 2) We agree with ZTE. 

	Huawei, HiSilicon
	· Similar opinion as Discussion point 9. 
· For FeMTC, reuse H-SFN to extend the scheduling period of SC-MTCH, e.g. at least 5 H-SFNs.
· For NB-IoT, we assume the exact values for InactivityTimerSCPTM is ENUMERATED {pp0, pp1, pp2, pp3, pp4, pp8, pp16, pp32}.

	Ericsson
	· For NB-IoT the timer operation was optimized. For inactivity timer this means starting the timer only after expiration of the corresponding RTT timer. We propose to keep this behavior for SC-PTM for consistency. Therefore, we propose to start the drx-InactivityTimeSCPTM in the last subframe containing the last repetition of PDSCH transmission for NB-IoT UEs.

· In Rel-13, it was agreed to stop the timer when PDCCH indicates UL or DL transmission. This results in no active timers running between the end of a PDCCH transmission before the actual data transmission has completed. For SC-PTM operation a similar approach can be adopted first for optimization reasons and second to keep consistency between unicast and SC-PTM DRX procedures

	CATT
	· InactivityTimerSCPTM should be started when UE receives NPDSCH successfully. InactivityTimerSCPTM   should be stopped when UE decodes NPDCCH successfully. The value needs to be extended.

	Sony
	· Agree with Ericsson

	Intel
	· Current start/stop mechanisms for Rel 13 NB-IOT and eMTC can be applied for SC-PTM in NB-IOT and FeMTC.

· 


Discussion point 11. Companies are invited to provide their views on whether new DRX timer(s) should be introduced for SC-MTCH in NB-IoT and FeMTC.
Table 11. Company's view on Discussion point 11
	Company’s name
	Comments

	ZTE
	· No additional timers are needed.
· 

	Kyocera
	· The current timers are sufficient, at this point. 
· 

	Huawei, HiSilicon
	· The legacy onDurationTimerSCPTM and drx-InactivityTimerSCPTM are enough for SC-PTM in FeMTC and NB-IoT. Thus, no additional timer is needed.
· 

	Ericsson
	· No new timer is needed.

	Nokia
	· No need to have new timers.

	Sony
	· Agree with above companies

	Intel
	· No need to have new DRX timers


2.7 Other issues

Companies are asked to describe any other issues related to feedback or reliability for SC-PTM transmission in NB-IoT or FeMTC that RAN2 should consider in the table below.

Table 12. Other issues that should be addressed
	Company name
	Comments

	
	

	
	

	
	

	
	

	
	


3 Email discussion result
The following 9 companies participated in the email discussion: ZTE, Kyocera, Huawei, HiSilicon, Ericsson, Nokia, CATT, Sony, Intel. 

Section 3.1 provides a summary of the inputs provided for each discussion point and a set of recommendations based on these inputs.

3.1 Summary
3.1.1 Extension of modification period and repetition period for SC-MCCH
Discussion point 1: What are the exact extension values for repetition period and modification period for SC-MCCH in NB-IoT? Whether the current values are also applicable for NB-IoT?

· For repetition period, almost all companies agree that the value range can be extended to {rf512, rf1024, rf2048, rf4096, rf8192}. One company indicates that larger values are needed. Four companies indicate that small values like rf256 or smaller ones (same as SI repetition period) should be used.

· For modification period, all companies agree that the value range can be extended based on eDRX cycle, the exact extended values can be {rf131072, rf262144, rf524288, rf1048576}.
Proposal 1: The exact extension values for repetition period for SC-MCCH in NB-IoT can be extended to {rf512, rf1024, rf2048, rf4096, rf8192}.
Proposal 2: The exact extension values for modification period for SC-MCCH in NB-IoT can be extended to {rf131072, rf262144, rf524288, rf1048576}.
Discussion point 2: Whether the same values for repetition period and modification period for SC-MCCH should be extended in FeMTC?

· 5 companies think that the same values for repetition period and modification period for SC-MCCH in NB-IoT should be extended for FeMTC. 1 company has no strong view. 
· 3 companies think that smaller values for modification period should be extended for FeMTC due to smaller eDRX cycle, since the extended values are determined by eDRX cycle.

Actually, we assume it is quite easy to get consensus if all companies can agree the modification period is extended based on the eDRX cycle. It is not a big problem.
Proposal 3: RAN2 to have a short discussion on whether smaller values should be extended for FeMTC than NB-IoT due to shorter eDRX cycle.
3.1.2 SC-MCCH change notification mechanism

Discussion point 3: How to indicate the change notification for SC-MCCH in NB-IoT and FeMTC, and which RNTI should be used?

· 3 companies think that 1 bit in direct indication can be used to indicate the change notification for SC-MCCH.
· 5 companies think that 1bit in DCI in PDCCH that schedules SC-MCCH can be used to indicate the change notification for SC-MCCH.
· In these companies, 2 companies agree that P-RNTI can be used, while 5 companies agree to use SC-RNTI. 1 company agrees to use anyone of P-RNTI and SC-RNTI.
Proposal 4: RAN2 assume to use SC-RNTI for the indication of change notification of SC-MCCH. Whether to use 1 bit in DCI in PDCCH scheduling SC-MCCH can be discussed in RAN2.
3.1.3 Multiple SC-MCCH
Discussion point 4: Whether multiple SC-MCCH should be supported for NB-IoT and FeMTC?
· 2 companies think that it is beneficial to support multiple SC-MCCH. 
· 4 companies think that there is no need to support multiple SC-MCCH.
· 2 companies think that supporting multiple SC-MCCH needs further discussion.
Proposal 5: RAN2 assume not to introduce multiple SC-MCCH. 
3.1.4 Service continuity
Discussion point 5, 6: Whether enhanced service continuity information is needed for NB-IoT and FeMTC? Which information is needed?
· 4 companies think that enhanced service continuity information is needed for NB-IoT and FeMTC. The information can be carrier operation per TMGI, SAI, or TMGI and power per carrier.
· 4 companies think that there is no need to introduce additional information for enhanced service continuity.  
Proposal 6: RAN2 to discuss whether enhanced service continuity information is needed for NB-IoT and FeMTC.
3.1.5 RAN-level start / stop indication of SC-PTM service
Discussion point 7, 8: Whether RAN-level start/stop indication of SC-PTM service is needed in NB-IoT and FeMTC? What is the UE behaviour for this RAN-level start/stop mechanism?
· 4 companies think that RAN-level start/stop indication of SC-PTM service is needed for NB-IoT and FeMTC for the UE power saving purpose.
· 5 companies think that maybe another way for starting and stopping SC-PTM service can be applicable. 
Anyway, almost all companies agree RAN-level start / stop is needed. But which method is applicable needs further discussion. 
Proposal 7: RAN-level start / stop is needed for SC-PTM service in NB-IoT and FeMTC. But which method is applicable needs further discussion.
3.1.6 DRX timers for SC-MTCH
Discussion point 9: Whether the current start / stop condition of onDurationTimerSCPTM is applicable for SC-MTCH in NB-IoT and FeMTC?
· All companies agree that the legacy start condition of onDurationTimerSCPTM is applicable for SC-MTCH in NB-IoT and FeMTC. 
· In legacy SC-PTM, there is no stop condition for onDurationTimerSCPTM. 3 companies propose to stop the onDurationTimerSCPTM when a PDCCH indicate a DL transmission. 
· 4 companies think that the timer length needs to be extended due to repetition, e.g. 
For FeMTC, {psf300, psf400, psf500, psf600, psf800, psf1000, psf1200, psf1600}, 
For NB-IoT, {pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare}, where pp is the NPDCCH period of search space of corresponding SC-MTCH
Proposal 8: The legacy start condition of onDurationTimerSCPTM is reused for SC-MTCH in NB-IoT and FeMTC.
Proposal 9: RAN2 to discuss and agree stopping the onDurationTimerSCPTM when a PDCCH indicates a DL transmission.
Proposal 10: RAN2 to discuss and agree extending the length of onDurationTimerSCPTM for NB-IoT and FeMTC. E.g.
For FeMTC, {psf300, psf400, psf500, psf600, psf800, psf1000, psf1200, psf1600}, 

For NB-IoT, {pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare}, where pp is the NPDCCH period of search space of corresponding SC-MTCH
Discussion point 10: Whether the current start / stop condition of InactivityTimerSCPTM is applicable for SC-MTCH in NB-IoT and FeMTC?
· 5 companies think that the legacy start / stop condition of InactivityTimerSCPTM is not applicable for SC-MTCH in NB-IoT and FeMTC. It should be defined as:
Start the drx-InactivityTimerSCPTM for the corresponding SC-MTCH in the subframe containing the last repetition of the corresponding PDSCH reception.
Stop the drx-InactivityTimerSCPTM when the PDCCH indicates a UL/DL transmission.
· 3 companies think that the legacy start / stop condition of InactivityTimerSCPTM can be reused. 
Proposal 11: The start / stop condition for onDurationTimerSCPTM in NB-IoT and FeMTC should be defined as:
Start the drx-InactivityTimerSCPTM for the corresponding SC-MTCH in the subframe containing the last repetition of the corresponding PDSCH reception.

Stop the drx-InactivityTimerSCPTM when the PDCCH indicates a UL/DL transmission.
Discussion point 11: Whether new DRX timer(s) should be introduced for SC-MTCH in NB-IoT and FeMTC?

· All companies agree that the current timers are sufficient, and no additional timer is needed. 
Proposal 12: The legacy timers for DRX in SC-PTM are sufficient, and no additional timer is needed.
3.2 Recommendation
Below are the set of proposals made as a result of the email discussion:
Proposal 1: The exact extension values for repetition period for SC-MCCH in NB-IoT can be extended to {rf512, rf1024, rf2048, rf4096, rf8192}.
Proposal 2: The exact extension values for modification period for SC-MCCH in NB-IoT can be extended to {rf131072, rf262144, rf524288, rf1048576}.
Proposal 3: RAN2 to have a short discussion on whether smaller values should be extended for FeMTC than NB-IoT due to shorter eDRX cycle.
Proposal 4: RAN2 assume to use SC-RNTI for the indication of change notification of SC-MCCH. Whether to use 1 bit in DCI in PDCCH scheduling SC-MCCH can be discussed in RAN2.
Proposal 5: RAN2 assume not to introduce multiple SC-MCCH. 
Proposal 6: RAN2 to discuss whether enhanced service continuity information is needed for NB-IoT and FeMTC.
Proposal 7: RAN-level start / stop is needed for SC-PTM service in NB-IoT and FeMTC. But which method is applicable needs further discussion.
Proposal 8: The legacy start condition of onDurationTimerSCPTM is reused for SC-MTCH in NB-IoT and FeMTC.

Proposal 9: RAN2 to discuss and agree stopping the onDurationTimerSCPTM when a PDCCH indicates a DL transmission.
Proposal 10: RAN2 to discuss and agree extending the length of onDurationTimerSCPTM for NB-IoT and FeMTC. E.g.
For FeMTC, {psf300, psf400, psf500, psf600, psf800, psf1000, psf1200, psf1600}, 

For NB-IoT, {pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare}, where pp is the NPDCCH period of search space of corresponding SC-MTCH
Proposal 11: The start / stop condition for onDurationTimerSCPTM in NB-IoT and FeMTC should be defined as:

Start the drx-InactivityTimerSCPTM for the corresponding SC-MTCH in the subframe containing the last repetition of the corresponding PDSCH reception.

Stop the drx-InactivityTimerSCPTM when the PDCCH indicates a UL/DL transmission.
Proposal 12: The legacy timers for DRX in SC-PTM are sufficient, and no additional timer is needed.
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