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1 Introduction
During RAN2 #95, #95bis, and #96 meeting, some progress on SC-PTM design was made for NB-IoTenh and FeMTC. But there are still some remaining FFSs that need to be discussed as listed below. 

	· RAN-level stop indication is supported for SC-PTM service in NB-IoT and FeMTC. Mechanism FFS.
· FFS if The onDurationTimerSCPTM is stopped when a PDCCH indicates a DL transmission for NB-IoT and feMTC.
· For feMTC, for UE in enhanced coverage, and for NB-IoT, an offset to SC-PTM cells in ranking based cell reselection is used if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service FFS how the UE acquires the offset.(Note: this is an issue about mobility)


Besides, the following issues discussed in non-treated todcs will be addressed.

	· Whether the related boundaries (e.g. SC-MCCH repetition boundary, SC-MCCH modification boundary) should be defined based on H-SFN for feMTC/NB-IoT if H-SFN is provided in SIB1-BR or MIB-NB/SIB-NB? [1]
· Whether an offset for frequencies that support SC-PTM is introduced for a UE to prioritize the frequency that supports its interested SC-PTM service? [2] (Note: this is an issue about mobility)
· Whether DRX related variables (i.e. drx-InactivityTimerSCPTM, drx-CycleSCPTM, drx-StartOffsetSCPTM) need to be extended considering the narrow band operation in NB-IoT and FeMTC? [3][4]
· Whether the agreement stop the drx-InactivityTimerSCPTM when the PDCCH indicates a DL transmission is applicable for both NB-IoT and FeMTC? [5]


This is a summary of the email discussion on [96#46] [LTE/eNB-IoT/feMTC] SC-PTM. 
[96#46][LTE/eNB-IoT/feMTC] SC-PTM (Huawei)

SC-PTM: Configuration & scheduling remaining details, FFSes, stage-3 details, including parts from non-treated tdocs

Intended outcome: Email discussion report


Deadline: Thursday 26/01/2017

The deadline of this email discussion is Thursday, 2017-01-26. 
2 Discussion
This email discussion addresses the following related issues: 

-
RAN-level stop indication for SC-PTM 
-
The condition of stopping onDurationTimerSCPTM for NB-IoT and feMTC
-
The offset acquisition for cell reselection for SC-PTM
-
The calculation of related boundaries
-
The offset for frequency for cell reselection for SC-PTM

-
onDurationTimerSCPTM extension
-
DRX related variables extension for SC-PTM
-
the condition of stopping drx-InactivityTimerSCPTM for NB-IoT and feMTC
2.1 RAN-level stop indication for SC-PTM
In legacy SC-PTM, UE is aware of the stop of its MBMS service by reading the updated SC-MCCH message. It means a gap exists between the updated SC-MCCH message and the MBMS service actual stop. During the gap, the UE has to keep monitoring the PDCCH to check the SC-MTCH transmission, which will consume eMTC/NB-IoT UE power significantly. In order to resolve this issue, supporting RAN-level stop indication for SC-PTM service in NB-IoT and FeMTC was agreed in RAN2 #96. The following options on the table could be considered:
· (1.a) the stop indicator is carried in the DCI for scheduling SC-MTCH.

· (1.b) the stop indicator is carried in a MAC CE.

· (1.c) other option.
Note: The stop indicator may need to be repeated many times to ensure all UEs are able to receive it.
Discussion point 1. Companies are invited to provide their views on how to indicate the RAN-level stop for SC-PTM service in NB-IoT and FeMTC. Please justify your response.
Table 1. Company's view on Discussion point 1
	Response 1
	Company's name and comments

	1.a. In DCI for scheduling SC-MTCH
	· Qualcomm: Indicator may need to be repeated many times. This means different UEs will stop receiving SC-PTM at different times. But this also means that when stop indicator is included in DCI then nothing else can be scheduled.
· ZTE: The overhead for indicating the stop is smaller in DCI than in a MAC CE. For option(1.b), at least a 8-bits MAC Subheader is needed while only 1 bit for option(1.a). Considering that this stop indicator may be transmitted for several times for robustness, both signaling overhead and UE power can be saved compared with option(1.b) because that UE only decodes PDCCH in option(1.a) but UE needs to decode both PDCCH and PDSCH in option(1.b).
· 

	1.b. In a MAC CE
	· Kyocera: We think the stop indication for SC-MTCH should be defined in the MAC CE, as it is done today for MTCH, i.e., MCH Scheduling Information MAC CE, whereby we don’t need LCID field and support of multiple LCIDs in the MAC CE.  Additionally, Option 1.b can avoid the impact to the other WG.
· CATT: Since MAC CE could be sent several times, the network can send the MAC CE more than once if the MBMS service stop much early to reduce the UE’s power consumption. It depends on the network implementation. 
· Qualcomm: MAC CE is better because it is possible to include the stop indicator as a form of countdown (or HFN where SC-PTM will stop). MAC CE can be repeated many times and as long as UE receives one MAC CE with the stop indicator then it will know when to stop regardless if it fails to receive any further MAC CE with stop indicator. Note the stop time only needs to be at most up to next MCCH modification period. The next MCCH can remove information regarding this stopped SC-PTM service.

· Huawei, HiSilicon: We prefer to use a MAC CE to indicate the RAN-level stop for multi-cast service. The existing MAC CE for MBSFN can be reused to reduce the impact.
· Ericsson: We think the stop indication for SC-PTM service in NB-IoT and FeMTC should be indicated with a MAC CE. Similar indication is already specified for legacy MBSFN, where MAC CE is used to indicate the stopping of the service.



	1.c. Other Option
	· INTEL: We think we need to be clear if 1 bit indicator is sufficient. If yes, then 1 reserved bit in the MAC subheader of the last SC-MTCH PDU can be used without impact on size of MAC PDU and specifications. The indicator bit can also be repeated for UEs who may not be able to decode the last PDU successfully. Otherwise, MAC CE can be used for the stop indication as mentioned by other companies above.

· 


2.2 The stop condition of onDurationTimerSCPTM 
In legacy SC-PTM, there is no stop condition of onDurationTimerSCPTM. The UE continues to monitor PDCCH until onDurationTimerSCPTM expires. In RAN2 #96, it was agreed FFS if the onDurationTimerSCPTM is stopped when a PDCCH indicates a DL transmission for NB-IoT and feMTC.
For NB-IoT, the UE cannot monitor NPDCCH and NPDSCH simultaneously. In order to receive NPDSCH carrying SC-MTCH, the onDurationTimerSCPTM should be stopped which is similar to unicast. For eMTC, the UE can monitor MPDCCH and PDSCH simultaneously. Thus, there may be a different stopicondition for FeMTC.
Discussion point 2. Companies are invited to provide their views on whether the onDurationTimerSCPTM is stopped when a PDCCH indicates a DL transmission for NB-IoT. Please justify your response.
(2.a) Yes, why; 
(2.b) No, what is the stop condition for onDurationTimerSCPTM.
Table 2. Company's view on Discussion point 2
	Response 2
	Company's name and comments

	2.a. Yes, Why?
	· Kyocera: For eNB-IoT, we think the stop condition can be optimized as Option 2.a, as it is today for Rel-13 unicast DRX. We assume SC-PTM transmission should always take into account of UEs in areas with the worst coverage, i.e., the maximum number of NPDCCH repetition is defined such conditions, e.g., since no link adaptation is assumed in this release. So, we think explicit optimization may ensure that other UEs in normal coverage will not require repetitions to reduce their power consumption due to the continuous monitoring of NPDCCH after it’s successfully decoded. 
· CATT: We share Kyocera’s view.
· Qualcomm: There is no need for NB-IoT UE to monitor PDCCH once DL scheduling has been received until after end of reception of scheduled NPDSCH.

· While monitoring the SC-PTM, timers associated with page monitoring should not be affected.
· ZTE: Yes. The reason is that there is no need for NB-IoT UE to monitor NPDCCH once a NPDCCH indicates a DL transmission.
· Huawei, HiSilicon: Yes, the onDurationTimerSCPTM should be stopped when a NPDCCH indicates a DL transmission for NB-IoT, so that there won’t be another scheduling until the end of this transmission.
· KT: Considering UE power consumption, it’s better to stop onDurationTimerSCPTM when a PDCCH indicates a DL transmission for NB-IoT and feMTC
· Yes, the onDurationTimerSCPTM should be stopped when a PDCCH indicates a DL transmission for NB-IoT. The reasoning is the same than stopping the InactivityTimerSCPTM which was agreed. If onDurationTimerSCPTM would not be stopped, and would be running, the UE would still be in DRX Active Time and would need to monitor PDCCH.
· INTEL: We go with the Rel-13 NB-IoT unicast method since UE does not need to monitor NPDCCH when it receives the DL assignment.



	2.b. No, what is the stop condition for onDurationTimerSCPTM?
	· 


Discussion point 3. Companies are invited to provide their views on whether the onDurationTimerSCPTM is stopped when a PDCCH indicates a DL transmission for FeMTC. Please justify your response.
(3.a) Yes, why;
(3.b) No, what is the stop condition for onDurationTimerSCPTM.
Table 3. Company's view on Discussion point 3
	Response 3
	Company's name and comments

	3.a. Yes, Why?
	· Kyocera: Also for FeMTC, the stop condition may be optimized for the same reason as for eNB-IoT. 
· CATT: same reason above.
· Qualcomm: Similar reason as for NB-IoT above.

· ZTE: Share the above views.
· KT: same reason above.

	3.b. No, what is the stop condition for onDurationTimerSCPTM?
	· Huawei, HiSilicon: No, the onDurationTimerSCPTM should not be stopped when an MPDCCH indicates a DL transmission for FeMTC, because there may be another scheduling during the DL transmission. We think the onDurationTimerSCPTM is stopped only when it expires similar to unicast behavior.
· Ericsson: No need to stop onDurationTimerSCPTM when a PDCCH indicates a DL transmission for FeMTC. Release 13 DRX for eMTC follows the principles of legacy DRX operation, where the onDurationTimerSCPTM or InactivityTimerSCPTM are not stopped in this case, and there is no reason to change that behaviour, as eMTC UEs are able to monitor PDCCH and receive on PDSCH simultaneously. Timer stops when it expires.
· INTEL: For FeMTC, we also go with Rel-13 eMTC unicast method. No stop condition is required. UE could possibly monitor MPDCCH for multiple SC-MTCH because the UE can monitor MPDCCH and PDSCH simultaneously.
· 


2.3 The offset acquisition for cell reselection for SC-PTM
During RAN2#96 meeting, the following agreements related to mobility for SC-PTM were reached. 
	Mobility for SC-PTM

· For feMTC, for UE in enhanced coverage, an offset to SC-PTM cells in ranking based cell reselection is used if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service.
· For NB-IoT, an offset to SC-PTM cells in ranking based cell reselection is used if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service.
· FFS how the UE acquires the offset.


Currently, how the UE acquires the offset is still FFS. Some companies proposed to carry it in SC-MCCH [2].
Discussion point 4. Companies are invited to provide their views on how the UE acquires the offset by considering the following options. Please justify your response.
(4.a) offset is carried in SC-MCCH.

(4.b) other option.
Table 4. Company's view on Discussion point 4
	Response 4
	Company's name and comments

	4.a. in SC-MCCH.
	· Huawei, HiSilicon: The offset for the neighboring cells supporting SC-PTM should be carried by SC-MCCH, which also includes other neighboring SC-PTM cell information.
· 

	4.b. other option.
	· Kyocera: SIB3/4/5 are suitable for provisioning of cell reselection parameters, as it is today. If we go with SC-MCCH, we’re wondering if there may be no SC-MCCH transmission in a cell not supporting SC-PTM (as the rapporteur described in section 2.4), and how the UE acquires the offset in this case. 
· CATT: The setting of offset is irrespective to the MBMS service (SC-MTCH). Furthermore, the values of offset for different cells should be the same. We prefer to broadcast the offset in SIB15 since only UE interested to receive SC-PTM needs to acquire the offset. 
· Qualcomm: Do not see need to have this in SC-MCCH. Offset can be provided along with SC-PTM capable neighbor cells in SIB. 

· ZTE: Based on the agreement of RAN2#96 meeting, the offset to SC-PTM cell should be cell-specific. So SC-PTM offset should be configured for every cell in cell selection and reselection parameters. SIB1(for serving cell), SIB4(for intraFreqNeighCellList) and SIB5(for InterFreqNeighCellList) are suitable for providing offset to SC-PTM cells. Furthermore, since the UE acquires SC-MCCH neighbour cell info after cell selection/reselection, offset carried in SC-MCCH would not be used by the UE for cell selection/reselection. Therefore, SC-MCCH is not suitable to carry offset parameters. 
· Ericsson: First of all there is a need to decide whether a UE should be allowed to camp on a cell that is not the highest ranked cell on a particular frequency in order to receive SC-PTM services. If the UE is allowed to receive SC-PTM services on such a cell, there is a risk that the UE will create unwanted interference if the UE enters RRC_Connected mode or initiate other signaling in the cell. It is our belief that this is an unwanted scenario.
· A UE listening to the SC-MCCH has already selected the highest ranked cell on an SC-PTM frequency to camp on, and the UE should not be allowed to select any other cell on that same frequency. Hence there is no need to introduce any Offsets in order to prioritize any other cells in SC-MCCH.
· There are no special Offsets introduced in rel13 SC-PTM to favour cells, the prioritization is handled per frequency. Actually it is unclear how the IE scptm-NeighbourCellList in the SCPTMConfiguration message should be used by the UE in rel13.
· To summarize: there is no need for an Offset in SC-MCCH. Instead, network planning needs to be done carefully to support MBMS services through SC-PTM in certain geographical areas.

- INTEL: We also think the cell specific offset can be broadcast in SIB15. The non-MBMS serving cell can also provide the SIB15. Without SIB15, UE can not receive MBMS service if the serving cell does not provide the service and UE has no prior information of MBMS cell frequencies.


2.4  Frequency offset for cell reselection in SC-PTM
In Rel-13 SC-PTM, during the cell reselection procedure, UEs can reselect the frequency, on which SC-PTM is supported, with a higher priority according to the information in SIB15. However, for NB-IoT UE and FeMTC UE in CE, ranking based cell reselection is supported, and there is no reselection priority. Thus, if the UE camps on a carrier that does not support SC-PTM and the neighbour cell on another frequencysupports SC-PTM, the UE cannot select to the neighbour cell based on ranking reselection criteria. 

In order to select a frequency that supports SC-PTM for these UE, an offset can be added to the frequencies, which can provide the interested multi-cast services [2]. In this case, the probability for these UEs to reselect a frequency that supports their interested multi-cast services is increased. 
Discussion point 5. Companies are invited to provide their views on whether a frequency offset for cell reselection in SC-PTM is needed for NB-IoT/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 agree with the rapporteur’s analysis and the frequency offset is considered as it is today in SIB5.
· Qualcomm: If offset can be applied to bias reselection towards intra-frequency cells supporting SC-PTM then an offset can also be applied to bias reselection towards inter-frequency cells supporting SC-PTM.

· Huawei, HiSilicon: Yes, a frequency offset needs to be supported to prioritize the frequencies which carry multi-cast services. This frequency offset can be used for the UEs to camp on the frequency supporting their interested multi-cast services with a higher probability.
· 

	5.b. No, Why?
	· CATT: We agree that an offset to SC-PTM cells in ranking based cell reselection is used but the offset should be common for all SC-PTM frequencies. It could be transmitted in SIB5.
· ZTE: Based on the agreement of RAN2#96 meeting, the offset to SC-PTM cell should be cell-specific. So the offset for SC-PTM inter-frequency neighbor cell should also be configured in inter-frequency cell list, instead of configured per frequency. Furthermore, SC-PTM service is configured per cell, not per carrier. If a frequency offset is configured, UE may select an inter-frequency cell which does not carry SC-PTM service. So we think the cell-specific offset in discussion point 4 is enough.
· Ericsson: To be in line with rel13 SC-PTM, a UE interested in receiving MBMS services should be allowed to choose a cell on an SC-PTM frequency (as given in SIB15/SIB15-NB) even though it’s not the highest ranked cell. The cell needs though to fulfill the S criterion. 

· It can be seen as if the UE has two ranking lists, one with all possible cells and one with cells on SC-PTM frequencies only. When the UE is interested in receiving MBMS services, it will try to camp on the highest ranked cell in the SC-PTM list, provided that the cell is suitable. 

· Introducing SC-PTM specific frequency offsets can be tricky since there already exist frequency offsets. The usage of the offsets may then contradict or compete with each other. It is therefore easier to let the UE have a separate list with SC-PTM capable cells only. 

· We would like to express concerns that with this bias to an SC-PTM frequency, but without support of the UE to indicate interest in an MBMS service, the framework is not complete. The implication being that the UE ends up on a cell that does not support SC-PTM / interested service, or the ability of the network to configure SC-PTM on a per cell basis. 
· If there still is a need for a frequency Offset, it may be included, however the absence of such an Offset would mean that the cell ranking shall be made as described above.
· INTEL: We believe it is covered in the discussion point 4. The offset to SC-PTM cell should be cell specific.
· 


Discussion point 6. If the answer for Discussion point 5 is “Yes”, companies are invited to provide their views on whether the offset is signalled same as for Section 2.3 or not. Please justify your response.
(6.a) Yes, why,
(6.b) No, other option.
Table 6. Company's view on Discussion point 6
	Response 6
	Company's name and comments

	6.a. Yes, Why?
	· Qualcomm: Same as section 2.3. In fact the same offset can be applied to both inter- and intra-frequency neighbor cells given that the base cell reselection parameters would already takes care of biasing reselection towards intra- or inter-frequency cells.

· 

	6.b. No, other option
	· Kyocera: Same with our comments on Discussion points 4 & 5, i.e., with SIB3/4/5. 
· Huawei, HiSilicon: No. We think the offset for MBMS frequency should be carried by SIB15-NB for NB-IoT or SIB15 for feMTC. 
The reasons are: 
1. A cell has SC-MCCH only when there are ongoing SC-PTM services in the cell; 
2. The SC-MCCH can only carry information related the SC-PTM services supported by the current cell; 
3. In some cases, the offset for neighboring SC-PTM cells and MBMS frequencies need to be different.
· Ericsson: No offset needed, see our reasoning in Discussion point 5.

· If it is deemed that there is a need for an Offset anyway, it could be given as one single value in SIB15/SIB15-NB.

· 


2.5 The calculation of related boundaries
In [1], it was discussed that some of the existing values defined in sc-mcch-ModificationPeriod would not actually work since the upper bound of SFN is 1024. This issue becomes serious if the sc-mcch-ModificationPeriod and sc-mcch-RepetitionPeriod have been extended up to rf1048576 and rf8192, respectively. 
Discussion point 7. Companies are invited to provide their views on whether this is a critical problem to be solved for NB-IoT and/or FeMTC. Please justify your response.
(7.a) Yes, why,
(7.b) No, why.
Table 7. Company's view on Discussion point 7
	Response 7
	Company's name and comments

	7.a. Yes, Why?
	· Kyocera: We think any extended values, which were agreed as the baseline, do not make sense, unless the formula of SC-MCCH modification period is extended. 
· CATT: SC-MCCH modification boundary and SC-MCCH repetition boundary needs to be updated for the extension.
· Qualcomm: sc-mcch-ModificationPeriod longer than 10,24 seconds is needed because the low data rates means service modification would not be happening as frequently as this. 

· ZTE: Agree with CATT.
· Huawei, HiSilicon: Yes, if the modification period and repetition period of SC-MCCH are larger than 1024 sf, the calculation for the corresponding boundaries does not apply any more.
· Ericsson: In the current field description for sc-mcch-ModifcationPeriod, the MCCH modification boundary for is defined as the radio frames for which SFN mod sc-mcch-ModificationPeriod = 0. Since the range of SFN is limited to 1024 it seems clear that the definition needs to be updated if MCCH modification periods larger than 1024 rf periods should be possible to use. We don’t think the backward compatibility issue described in [1] is a problem as you can have different instances of SIB20 and SC-MCCH for FeMTC UEs and Rel-13 UEs using SC-PTM, We think that the stage 2 description of SC-PTM in TS 36.300 with the sentence “there is one SC-MCCH per cell” should refer to that one SC-MCCH per cell is specific for each radio access (LTE/eMTC/NB-IoT). This is supported by the fact that Rel-13 LTE can’t even read the Rel-14 SC-MCCH for eMTC and/or NB-IoT. Therefore, this sentence should be updated accordingly rather than TS 36.331.
· INTEL: yes, the SC-MCCH modification period is extended to max of 1024 H-SFN (rf1048576). Therefore, the boundary calculation needs to be in terms of H-SFN
· 

	7.b. No, Why?
	· 


If the answer for Discussion point 7 is “Yes”, the following options [1] can be considered to solve the above problem.
· (8.a) Option 1: The SC-MCCH modification boundary is defined by 
 


(H-SFN * 1024 + SFN ) mod sc-mcch-ModificationPeriod = 0
 

The SC-MCCH repetition boundary is defined by
 

(H-SFN * 1024 +SFN) mod sc-mcch-RepetitionPeriod = sc-mcch-Offset
· (8.b) Other option.
Discussion point 8. If the answer for Discussion point 7 is “Yes”, companies are invited to provide their views on which option can resolve above issue. Please justify your response.
Table 8. Company's view on Discussion point 8
	Response 8
	Company's name and comments

	8.a. Option 1
	· Kyocera: We think it’s straight forward to reuse the formula defined for the extension of Rel-13 BCCH modification boundary as the baseline.
· CATT: Agree.
· Qualcomm: Longer SC-MCCH modification and repetition periods can be achieved in the same way as it is for SI modification in Release 13. Option 1 is acceptable. The same fix should also be done for Rel 13 SC-PTM,

· Smaller values for sc-mcch-RepetitionPeriod from Release 13 are not very useful for NB-IoT/eMTC, so a new range e.g. {rf32, rf64, rf128, rf256, rf512, rf1024, rf2048, rf4096} is needed.
· ZTE: Agree with option 1.
· Huawei, HiSilicon: we agree with option 1. It is feasible to solve the above problem.
· Ericsson: Agree with this defintition. Maybe you could clarify that for LTE UEs and FeMTC UEs, the definition only applies if H-SFN is provided in SIB1/SIB-BR, otherwise the legacy definition applies.
· INTEL: Agree with other companies above.


	8.b. Other option
	· 


2.6 DRX related variables extension for SC-PTM
In RAN2#96 meeting, it has been agreed to extend most of timers related to SC-PTM. However, the timers related to DRX (i.e. drx-InactivityTimerSCPTM, drx-CycleSCPTM, drx-StartOffsetSCPTM) in SC-PTM have not been discussed. In [3][4], some companies discussed the extension of DRX timers by considering UE power consumption, scheduling flexibility, narrow band operation in NB-IoT and feMTC. 
Discussion point 9. Companies are invited to provide their views on whether the timers related to DRX in SC-PTM (i.e. drx-InactivityTimerSCPTM, drx-CycleSCPTM, drx-StartOffsetSCPTM) need to be extended for NB-IoT/feMTC. If needed, please provide the detailed values. Please justify your response.
(9.a) Yes, please provide the detailed values,
(9.b) No, why.
Table 9. Company's view on Discussion point 9
	Company’s name
	Comments

	Kyocera
	· 9.b (No); 
· We don’t think drx-InactivityTimerSCPTM needs to be extended since the Active time should be minimized, i.e., the PDCCH associated with the next DL transmission should be transmitted as soon as possible, considering the timer starts in the subframe of the last repetition of PDSCH. 
· We also don’t need the extensions of drx-CycleSCPTM and drx-StartOffsetSCPTM, which we assume SC-MTCH-SchedulingCycle and SC-MTCH-SchedulingOffset respectively. We think SC-MTCH-SchedulingCycle should exceed at least the summation of the maximum numbers of repetitions for MPDCCH (r256) or NPDCCH (r2048), PDSCH (r32 for CE mode A or r2048 for CE mode B) and a couple of 1 subframe for RF retuning in order to avoid unnecessary OnDuration that occurs during the reception of these repetitions, whereby it’s already covered by the existing values in schedulingPeriodStartOffsetSCPTM, e.g., sf8192. So, we assume it could be up to NW implementation how to configure the DRX cycle with the existing values. 

	Qualcomm
	· SC-PTM DRX timers for NB-IoT certainly need to be extended. Initial view is these timers can be extended by same factors as other NB-IoT DRx timers compared to LTE.

· For eMTC it could be a bit more complex due to the fact that SC-PTM service could cater for CE Mode A or CE Mode B.

	ZTE
	· We think drx-InactivityTimerSCPTM needs to be extended at least considering the needed time for transmission of maximum NPDCCH repetitions.
· For drx-CycleSCPTM and drx-StartOffsetSCPTM, we agree with Kyocera.

	Huawei, HiSilicon:
	· Yes, we think these DRX related timers need to be extended for NB-IoT and FeMTC. 
We propose the following value ranges for related parameters of DRX for SC-PTM in NB-IoT:
· drx-InactivityTimerSCPTM : ENUMERATED {pp0, pp1, pp2, pp3, pp4, pp8, pp16, pp32}

· drx-CycleSCPTM : ENUMERATED {sf256, sf512, sf1024, sf1536, sf2048, sf3072 sf4096, sf4608, sf6144, sf7680, sf8192, sf9216, spare4, spare3, spare2, spare1}

· drx-StartOffsetSCPTM : INTEGER (0..255)

Where pp is the NPDCCH period of the search space of the corresponding SC-MTCH.
and the following value ranges for related parameters of DRX for SC-PTM in FeMTC:

· drx-InactivityTimerSCPTM: ENUMERATED { psf5120, psf10240, psf20480, psf40960, psf81920 }.

· drx-CycleSCPTM: ENUMERATED {sf16384, sf32768, sf65536, sf131072}.

· drx-StartOffsetSCPTM: INTERGER (0..131071).

· 

	Ericsson
	· The agreed extension on the onDurationTimerSCPTM is enough and we see no crucial need to change the other timers for eMTC.
· For NB-IoT, the unit for drx-InactivityTimerSCPTM needs to be updated to pp, the NPDCCH period, to match the unit of the onDurationTimerSCPTM. The values of drx-InactivityTimerSCPTM could follow the values of regular release 13 drx-InactivityTimer for NB-IoT, i.e. {pp0, pp1, pp2, pp3, pp4, pp8, pp16, pp32}. Similarly, the release 13 NB-IoT values for drx-CycleSCPTM and drx-StartOffsetSCPTM are sufficient and should be used.
· 

	Intel
	· 9.a: Yes the drx-InactivityTimerSCPTM and drx-CycleSCPTM for NB-IOT and FeMTC can be in the range of connected mode DRX inactivity timer and drx cycles of Rel-13 NB-IOT and Rel-13 eMTC. 

· 


2.7 The condition of stopping drx-InactivityTimerSCPTM 
In RAN2#96 meeting, the following agreement related to drx-InactivityTimerSCPTM has been agreed. 
	· The start / stop condition for the drx-InactivityTimerSCPTM 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 DL transmission.


For NB-IoT, the UE cannot receive PDCCH and PDSCH simultaneously. It is reasonable to stop the drx-InactivityTimerSCPTM when the PDCCH indicate a DL transmission. However, for FeMTC, the UE can receive PDCCH and PDSCH simultaneously, which is different from NB-IoT. Thus, we think for FeMTC, the drx-InactivityTimerSCPTM can stop only when it expires if other companies can agree.
Discussion point 10. Companies are invited to provide their views on whether the same condition of stopping drx-InactivityTimerSCPTM is applicable for FeMTC as NB-IoT. If the answer is “no”, please specify the stop condition.
(10.a) Yes, keep the current agreement.
(10.b) No, what is the stop condition.
Table 10. Company's view on Discussion point 10
	Response 10
	Company's name and comments

	10.a. Yes, keep the current agreement.
	· 

	10.b. No, what is the stop condition?
	· Kyocera: We agree with the rapporteur’s analysis, i.e., the stop condition for FeMTC is at the timer expiry. 
· CATT: Share views with Kyocera.
· Qualcomm: Keep behavior same as for Rel 13 eMTC connected mode; i.e. not stop inactivity timer.
· ZTE: Share views with Kyocera.
· Huawei, HiSilicon: No. For FeMTC, the UE can receive PDCCH and PDSCH simultaneously, which is different from NB-IoT. Thus, it is not efficient to stop the drx-InactivityTimerSCPTM when the PDCCH indicates a DL transmission. We think the drx-InactivityTimerSCPTM can be stopped only when it expires. 
· KT: We also agree with the rapporteur’s view, the stop condition for FeMTC is at the timer expiry.
· Ericsson: No need to stop onDurationTimerSCPTM when a PDCCH indicates a DL transmission for FeMTC. Release 13 DRX for eMTC follows the principles of legacy DRX operation, where the onDurationTimerSCPTM or InactivityTimerSCPTM are not stopped in this case, and there is no reason to change that behaviour, as eMTC UEs are able to monitor PDCCH and receive on PDSCH simultaneously. Timer stops when it expires.
· INTEL: We also agree that Rel-13 eMTC LTE behavior can be followed for FeMTC. No stop condition of drx-InactivityTimerSCPTM is required for FeMTC.

· 


2.8 Other issues

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

Table 11. Other issues that should be addressed
	Company’s name
	Comments

	Kyocera
	· Value range of offset for ranking (cell reselection): We’re still wondering how the offset is determined/configured, but we think at least “infinity” (or “minus infinity”) should be allowed to be configured in order to easily ensure cell reselection to the cell providing SC-PTM of interest. 
· M/NPDCCH configuration for SC-MCCH and SC-MTCH: As tentatively captured in the running CR of [96#45], we think the configuration, such as the maximum numbers of repetitions for M/NPDCCH, should be provided in SIB20 for SC-MCCH, and in SC-MCCH for each SC-MTCH independently, since these are currently configured by dedicated signalling only. 
· Repetition of RAN level stop indication: Since there is no guarantee the UE can receive any of the SC-MTCH transmissions including the one with the stop indication, we think it’s worth discussing whether the indication should be sent repeatedly over multiple SC-MTCHs. 
· Details of the agreed new Direct Indications: We still need a better understanding of how the indications work, especially “For eNB-IoT and feMTC: 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.” We assume it’s at least useful when one new MBMS session will start. 
· Support of MBMS Interest Indication: We think it’s useful for the UE in RRC Connected to send this indication to inform the eNB of its prioritization, in case the UE wants to be released to IDLE for SC-PTM reception. We assume the specification change to support this is relatively simple, requiring small editorial changes to the current specification. 

	Qualcomm
	· Would SIBx need to indicate the maximum TBS to be used for SC-PTM service? This applies to both NB-IoT and eMTC

· Would SIBx need to indicate the maximum bandwidth to be used for SC-PTM service (only applies to eMTC).

	Huawei, HiSilicon:
	· 1. The whole value ranges of the repetition period and the modification period of SC-MCCH have not been decided yet. We propose to include the following value ranges:

The repetition period {rf32, rf128, rf256, rf512, rf1024, rf2048, rf4096, rf8192}

The modification period {rf32, rf128, rf256, rf512, rf1024, rf2048, rf4096, rf8192, rf16384, rf32768, rf65536, rf131072, rf262144, rf524288, rf1048576, spare1}
· 2. In RAN2#97, it was agreed for transmission of segments, a transmission scheme similar to that for LTE SC-MTCH DRX is used for SC-MCCH. There is no detailed design on transmission of SC-MCCH segments yet. Considering that the transmission of SC-MCCH segments is different from the transmission of SC-MTCH, it is reasonable to introduce a different and more efficient solution.
In legacy LTE, the SC-MTCH packets may arrive at eNB inconsecutively. If the eNB configures the UE to monitor PDCCH continuously, more UE power will be consumed. Therefore, it is beneficial to use timer-based mechanism to schedule SC-MTCH. However, for SC-MCCH segments transmission, the eNB intends to schedule SC-MCCH in consecutive subframes since the SC-MCCH message from MCE arrives at eNB within a single packet and is segmented in RLC layer. 

Therefore, instead of using timer-based mechanism, when transmiting SC-MCCH segments, the eNB can indicate to the UE in DCI or SC-MCCH segment whether there is any more SC-MCCH segments left to be transmitted. The UE stops monitoring MPDCCH if there is no more segments left, which can save UE power consumption. 

Besides, for SC-MCCH segment transmission, the eNB is aware of whether there is any more SC-MCCH segment left. If the eNB can indicate it in DCI or previous SC-MCCH segment the eNB can schedule the next SC-MCCH segment anytime, which can improve flexibility.

· 3. The start condition for the drx-InactivityTimerSCPTM in FeMTC needs to be revisited. Currently, it was agreed to start the drx-InactivityTimerSCPTM for the corresponding SC-MTCH in the subframe containing the last repetition of the corresponding PDSCH reception for FeMTC. 
It is not efficient for FeMTC UEs since the FeMTC UE is able to receive the PDSCH and MPDCCH simultaneously similar as unicast. That is to say, there is no problem for FeMTC UEs to start the timer when an MPDCCH indicates an DL transmission. 

Therefore, we propose to revise the start condition for drx-InactivityTimerSCPTM for the corresponding SC-MTCH in FeMTC when the corresponding MPDCCH indicates the corresponding SC-MTCH transmission.
· 

	Ericsson
	· SC-MCCH segmentation: The details for scheduling the SC-MCCH segments need discussion. Modification period and repetition period restrict the time during which the SC-MCCH needs to be transmitted and with repetitions having each segment scheduled by a separate DCI may take too long time.

· Indication of NB-IoT/eMTC specific SC-PTM: In legacy MBMS, MCE decides whether to use MBSFN or SC-PTM for a service. In addition, the legacy SC-PTM and Rel-14 SC-PTM for NB-IoT/eMTC are different, as Rel-14 SC-PTM uses reduced bandwidth etc. MCE does not know, whether certain service is meant for NB-IoT/eMTC UEs or legacy UEs, but it should know to make the decision to use bandwidth reduced SC-PTM in case of NB-IoT/eMTC, therefore some indication is needed to indicate that to the UE from the CN.


3 Email discussion result
The following 8 companies participated in the email discussion: Kyocera, CATT, Qualcomm, ZTE, Huawei&HiSilicon, KT, Ericsson, 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 RAN-level stop indication for SC-PTM 
Discussion point 1: how to indicate the RAN-level stop for SC-PTM service in NB-IoT and FeMTC?
· 2 companies think it should be indicated in DCI for scheduling SC-MTCH. 

· 5 companies think it should be indicated in a MAC CE.
· 1 company think if 1 bit indicator is sufficient, 1 reserved bit in MAC subheader of the last SC-MTCH PDU can be used. If 1 bit indicator is not sufficient, MAC CE should be used.
Proposal 1: RAN2 assume RAN-level stop for SC-PTM service in NB-IoT and FeMTC can be indicated in a MAC CE. 
3.1.2 The stop condition of onDurationTimerSCPTM
Discussion point 2: whether the onDurationTimerSCPTM is stopped when a PDCCH indicates a DL transmission for NB-IoT?

· All companies think that the onDurationTimerSCPTM should be stopped when a PDCCH indicates a DL transmission for NB-IoT. 

Proposal 2: The onDurationTimerSCPTM is stopped when a PDCCH indicates a DL transmission for NB-IoT.
Discussion point 3: whether the onDurationTimerSCPTM is stopped when a PDCCH indicates a DL transmission for FeMTC?

· 5 companies think that the onDurationTimerSCPTM should be stopped when a PDCCH indicates a DL transmission for FeMTC. 
· 3 companies think that Rel-13 eMTC DRX mechanism for unicast should be re-used here, i.e. the onDurationTimerSCPTM should be stopped only when it expires.
Proposal 3: RAN2 to have a short discussion on whether the onDurationTimerSCPTM should be stopped when a PDCCH indicates a DL transmission for FeMTC, or stopped only when it expires like Rel-13 eMTC DRX mechanism for unicast.
3.1.3 The offset acquisition for cell reselection for SC-PTM
Discussion point 4: how the UE acquires the offset for cell reselection for SC-PTM. 
· 1 company thinks that the offset for the neighboring cells supporting SC-PTM should be carried by SC-MCCH. 

· 7 companies think that it is not suitable to carry this offset in SC-MCCH. They think this cell specific offset can be broadcasted in SIB. But there is no consensus that which SIB should be used.
Proposal 4: the offset for the neighboring cells supporting SC-PTM should be broadcasted in SIB, but which SIB would be used needs further discussion. 
3.1.4 Frequency offset for cell reselection in SC-PTM
Discussion point 5: whether a frequency offset for cell reselection in SC-PTM is needed for NB-IoT/feMTC? 
· 3 companies think that a frequency offset for cell reselection in SC-PTM is needed for NB-IoT/feMTC. 

· 4 companies think that the above cell specific offset is enough. 
Proposal 5: RAN2 to discuss whether a frequency offset for cell reselection in SC-PTM is needed for NB-IoT/FeMTC. 
Discussion point 6: if the above frequency offset for cell reselection in SC-PTM is needed, whether the offset is signalled same as for Section 2.3 or not. 
· 1 company thinks yes. 
· 3 companies think that it should be carried in SIB, SIB4&SIB5 or SIB15. 
Proposal 6: if the above frequency offset for cell reselection in SC-PTM is needed, it should be carried in SIB, i.e. SIB4&SIB5 or SIB15. 
3.1.5 The calculation of related boundaries
Discussion point 7: whether the problem that some of the existing values defined in sc-mcch-ModificationPeriod would not actually work since the upper bound of SFN is 1024 is critical to be solved for NB-IoT and/or FeMTC?
· all companies agree that it is a critical problem needs to be solved. Thus, SC-MCCH modification boundary and SC-MCCH repetition boundary need to be updated for the extension.
Proposal 7: SC-MCCH modification boundary and SC-MCCH repetition boundary need to be updated for the extension.
Discussion point 8: how to extend the SC-MCCH modification boundary and SC-MCCH repetition boundary?
· all companies agree option 1.
Proposal 8: The SC-MCCH modification boundary is defined by 
 


(H-SFN * 1024 + SFN ) mod sc-mcch-ModificationPeriod = 0
 

The SC-MCCH repetition boundary is defined by
 

(H-SFN * 1024 +SFN) mod sc-mcch-RepetitionPeriod = sc-mcch-Offset
3.1.6 DRX related variables extension for SC-PTM
Discussion point 9: whether the timers related to DRX in SC-PTM (i.e. drx-InactivityTimerSCPTM, drx-CycleSCPTM, drx-StartOffsetSCPTM) need to be extended for NB-IoT/feMTC?
· 4 companies think that the timers related to DRX in SC-PTM (i.e. drx-InactivityTimerSCPTM, drx-CycleSCPTM, drx-StartOffsetSCPTM) need to be extended for NB-IoT. 

· For drx-InactivityTimerSCPTM, 1 company thinks there is no need to extend these values. 
· For drx-CycleSCPTM and drx-StartOffsetSCPTM, 3 companies think there is no need to extend these values.
Proposal 9a: drx-InactivityTimerSCPTM for SC-PTM needs to be extended for NB-IoT/feMTC. 
Proposal 9b: RAN2 to discuss whether drx-CycleSCPTM  and drx-StartOffsetSCPTM need to be extended for NB-IoT/feMTC. 
3.1.7 The condition of stopping drx-InactivityTimerSCPTM
Discussion point 10: whether the same condition of stopping drx-InactivityTimerSCPTM is applicable for FeMTC as NB-IoT?
· all companies think there is no need to stop onDurationTimerSCPTM when a PDCCH indicates a DL transmission for FeMTC. The drx-InactivityTimerSCPTM is stopped only when it expires. 
Proposal 10: There is no need to stop onDurationTimerSCPTM when a PDCCH indicates a DL transmission for FeMTC. The drx-InactivityTimerSCPTM is stopped only when it expires.
3.1.8 Other issues
In this part a number of additional issues have been raised by 4 companies. But there is no comment from other companies. Thus, we suggest these issues can be discussed based on the submission. 
3.2 Recommendation
Below are the set of proposals made as a result of the email discussion:
Proposal 1: RAN2 assume RAN-level stop for SC-PTM service in NB-IoT and FeMTC can be indicated in a MAC CE. 

Proposal 2: The onDurationTimerSCPTM is stopped when a PDCCH indicates a DL transmission for NB-IoT.
Proposal 3: RAN2 to have a short discussion on whether the onDurationTimerSCPTM should be stopped when a PDCCH indicates a DL transmission for FeMTC, or stopped only when it expires like Rel-13 eMTC DRX mechanism for unicast.
Proposal 4: the offset for the neighboring cells supporting SC-PTM should be broadcasted in SIB, but which SIB would be used needs further discussion. 
Proposal 5: RAN2 to discuss whether a frequency offset for cell reselection in SC-PTM is needed for NB-IoT/FeMTC. 

Proposal 6: if the above frequency offset for cell reselection in SC-PTM is needed, it should be carried in SIB, i.e. SIB4&SIB5 or SIB15. 

Proposal 7: SC-MCCH modification boundary and SC-MCCH repetition boundary need to be updated for the extension.

Proposal 8: The SC-MCCH modification boundary is defined by 
 


(H-SFN * 1024 + SFN ) mod sc-mcch-ModificationPeriod = 0
 

The SC-MCCH repetition boundary is defined by
 

(H-SFN * 1024 +SFN) mod sc-mcch-RepetitionPeriod = sc-mcch-Offset

Proposal 9a: drx-InactivityTimerSCPTM for SC-PTM needs to be extended for NB-IoT/feMTC. 
Proposal 9b: RAN2 to discuss whether drx-CycleSCPTM  and drx-StartOffsetSCPTM need to be extended for NB-IoT/feMTC. 
Proposal 10: There is no need to stop onDurationTimerSCPTM when a PDCCH indicates a DL transmission for FeMTC. The drx-InactivityTimerSCPTM is stopped only when it expires.

4 References
[1] R2-168029, Details of multicast configuration for FeMTC and eNB-IoT, Kyocera
[2] R2-167812, Cell Reselection Aspects Related to Multi-cast in NB-IoT, Huawei, HiSilicon, Neul Ltd.
[3] R2-165620, Details of SC-PTM support for eMTC UEs, Ericsson
[4] R2-165056, Multicast enhancements for FeMTC, Kyocera
[5] R2-166128, Discussion on SC-MTCH scheduling, ZTE

2/16


