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1 Introduction
This email discussion aims to progress SC-PTM on the following aspects:
[91#22][LTE/SC-PTM] Scheduling pattern, DRX and Change Notification (Huawei)

-     Discuss whether SC-PTM configuration also comprises the scheduling period, scheduling window and start offset which indicates the subframes where UE should monitor the associated Group-RNTIs on PDCCH.

-     Discuss whether the pattern is per service

-     Discuss whether more flexible schemes should be considered (e.g. period extends when valid PDCCH assignment detected…)

-     Discuss how change notification is provided

=>  Intended outcome: Email discussion report to next meeting

The final deadline of this email discussion is Thursday, 2015-09-24, 23:59 Pacific Time. Earlier inputs are appreciated so that the rapporteur can have time to prepare the summary.
2 Discussion
2.1 SC-PTM scheduling pattern and DRX
RAN2#91 made some agreements on SC-PTM scheduling and DRX. However, there are still some open issues, which will be further discussed in the following sections.
2.1.1 HARQ operation for SC-MCCH 
For SC-PTM, since SC-MCCH will be mapped to DL-SCH and we will use SC-RNTI to identify the PDCCH that contains the scheduling information for SC-MCCH, it is worth to discuss whether HARQ operation is supported for SC-MCCH.

Rapporteur’s analysis:
1) Companies need to consider what is the benefit provided by HARQ operation for SC-MCCH. If the intention is to improve the robustness, then it should be considered whether selection of conservative MCS could achieve the same purpose.
2) In the current specification, System Information is one common control signalling that transmitted over DL-SCH. System Information can be transmitted a number of times within the SI-window, and the UE uses a dedicated broadcast HARQ process to perform the HARQ operation. If SC-MCCH supports HARQ operation, a dedicated SC-MCCH HARQ process needs to be introduced.
3) It should be clarified how repetion of SC-MCCH would be scheduled.
Please companies show your opinion on whether HARQ operation is supported for SC-MCCH.

Table 2.1-1: Companies’ view on HARQ operation for SC-MCCH
	Company name
	Whether supports HARQ operation for SC-MCCH (Yes/No)
	Comments

	Nokia Networks
	No
	HARQ was not part of the agreed scope of the email discussion. So I suggest we remove 2.1.1 and 2.1.2 and focus on the agreed areas of discussion. The study did not evaluate HARQ for SC-MCCH. So if HARQ is discussed we need to study the performance gain also. But since the time for completion is limited we should not discuss HARQ in Rel-13.

	ZTE
	NO
	Consdiering the limited time of the WI, this functionality can be down-prioritized.

	LG
	Yes
	Considering there is no MBSFN transmission gain and ACK/NACK based re-transmission, the robustness of the SC-PTM transmission needs to be improved. 

The HARQ operation can provide time diversity which is an advantage compared to the conservative MCS.

Considering HARQ feedback will be introduced in future release, we think HARQ operation is the most suitable for the forward compatibility.
The blind HARQ for SC-MCCH can be achieved with minor impact by utilizing existing HARQ for BCCH.

	Ericsson
	No
	In principle useful for time diversity, but not in scope of this discussion. Furthermore, we believe that the feasibility and schemes for HARQ feedback was not studied and that the work should focus on the actual study results at hand in order to meet the WI schedule.

	TD Tech
	No
	Using appropriate MCS is simpler and can achieve the same effect

	Huawei, HiSilicon
	No
	We prefer to not discuss HARQ operation for SC-PTM in Rel-13, so that we can meet the WI schedule.

	NEC
	No
	Agree with above 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No
	As per the agreements in the last meeting, SC-MCCH is repeated following the SC-MCCH repetition pattern. In addition, a conservative MCS could be assigned for the transmission of robust SC-MCCH. Therefore we don’t see a strong need for HARQ for the SC-MCCH.

	Kyocera
	No
	For SC-MCCH we think it is sufficient to provide enough redundancy through multiple repetitions of SC-MCCH within a specified scheduling window.  

	Qualcomm
	
	We see the benefit. But, the trade-off between cost and benefit should be discussed by RAN1.


Rapporteur’s summary:

Majority of companies (10/12) prefer to no support HARQ operation for SC-MCCH in Rel-13, with the following reasons: 1) HARQ for SC-MCCH was not evaluated during the study phase; 2) a conservative MCS could be assigned for the transmission of robust SC-MCCH; 3) the time for WI completion is limited. On the other hand, some companies see the benefits provided by HARQ operation due to e.g. time diversity.
Proposal 1: HARQ operation is not supported for SC-MCCH.
2.1.2 HARQ operation for SC-MTCH
Similarly, SC-MTCH will also be mapped to DL-SCH and we will use Group-RNTI to identify the PDCCH that contains the scheduling information for SC-MTCH, and it is worth to discuss whether HARQ operation is supported for SC-MTCH. If HARQ operation is supported for SC-MTCH, given that HARQ feedback for SC-PTM transmission is not in the scope of Rel-13, the only possible way is blind HARQ retransmissions. 
Rapporteur’s analysis:
1) Companies need to consider what is the benefit provided by blind HARQ retransmissions for SC-MTCH. If the intention is to improve the robustness, then it should be considered whether selection of conservative MCS could achieve the same purpose.
2) If blind HARQ retransmission is supported, then the UE needs to support additional HARQ process(es) as well as potentially additional soft buffers. In this case, RAN1 expertise may need to be involved.
3) It should be clarified how repetitions of SC-MTCH would be scheduled.
Please companies show your opinion on whether HARQ operation is supported for SC-MTCH in Rel-13.

Table 2.1-2: Companies’ view on HARQ operation for SC-MTCH
	Company name
	Whether supports HARQ operation for SC-MTCH (Yes/No)
	Comments

	Nokia Networks
	No
	See our comments under 2.1.1. Also, the study conclusion in 36.890 says regarding HARQ for user plane (SC-MTCH) “It has not been concluded whether the gains provided by HARQ and retransmission are worth of the increased complexity of the system”. Benefits of blind HARQ retransmissions have not been studied.

	ZTE
	NO
	Same comments as 2.1.1

	LG
	Yes
	See our comments in 2.1-1. The same HARQ operation can be applied also to SC-MTCH

	Ericsson
	NO
	Same view as Nokia Networks, see comment to 2.1.1

	TD Tech
	No
	Using appropriate MCS is simpler and can achieve the same effect

	Huawei, HiSilicon
	No
	We prefer to not discuss HARQ operation for SC-PTM in Rel-13, so that we can meet the WI schedule.

	NEC
	No
	Agree with above

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No
	

	Kyocera
	No
	We don’t think blind HARQ retransmissions should be supported for SC-MTCH.  HARQ retransmissions should be supported when HARQ feedback can be supported in the future.

	Qualcomm
	
	We see the benefit. But, the trade-off between cost and benefit should be discussed by RAN1.


Rapporteur’s summary:
Majority of companies (10/12) prefer to no support HARQ operation for SC-MTCH in Rel-13, with the following reasons: 1) benefits of blind HARQ retransmissions have not been studied; 2) the time for WI completion is limited. On the other hand, some companies see the benefits provided by HARQ operation due to e.g. time diversity.
Proposal 2: HARQ operation is not supported for SC-MTCH.
2.1.3 SC-PTM scheduling pattern and DRX
In RAN2#91, the following two possible SC-PTM scheduling/DRX solutions were discussed:
1. Solution 1: SC-PTM scheduling pattern comprises the scheduling period, scheduling window and start offset, which indicates the subframes where UE shall monitor the associated Group-RNTI(s) on PDCCH.
2. Solution 2: On top of solution 1, when UE detects valid PDCCH assignment for SC-PTM transmission, the scheduling window is extended (i.e. similar to the drx-InactivityTimer in unicast DRX scheme).
Note that in any case, as agreed by RAN2, the SC-PTM reception opportunities are independent of the unicast DRX scheme.
Rapporteur’s analysis:
1. Solution 1 maintains a lot of similarity with the DRX scheme in MBSFN.

2. For solution 2, in case the UE (i.e. one of the group members) misses an initial SC-PTM transmission in a scheduling period, it will go to DRX and then miss also the subsequent transmissions. Although the UE will be able to receive in the next scheduling/DRX cycle, some packets loss still might happen, which should be avoided for public safety traffic.
3. Considering that UE transmits HARQ feedback regardless of the DRX status, and DL HARQ is asynchronous HARQ, it is expected that both solution 1&2 could be easily enhanced to support group specific HARQ retransmissions based on HARQ feedback, if HARQ feedback for SC-PTM transmission is supported in the future release.
Please companies show your opinion on which solution is preferred.

Table 2.1-3: Companies’ view on SC-PTM scheduling and DRX solution
	Company name
	 Preferred solution

(solution 1 or solution 2)
	Comments

	Nokia Networks
	Solution 2
	Solution 2 may be better suited for variable bit rate services in particular for services with large peak-to-average bit rate ratio.

	ZTE
	Solution 1
	To save the UE power for MBMS reception in SC-PTM, the MBSFN-like subframe allocation is sufficient. Not sure about the benefits of Solution 2, as current MBSFN subframe allocation has already been able to adapt to services with different QoS requirements.

	LG
	Solution 2
	Solution 2 is very much similar to current DRX. Solution 1 can be seen as a special case of Solution 2 with drx-InactivityTimer set to 0.

	Ericsson
	
	Solution 1 cannot be seen to be “a lot” similar to MBSFN scheduling. For legacy MBMS, the UE only has to wake up at the beginning of each MSP to read the MSI, and then follows the detailed schedule. For solution 1, the UE may have to wake up in each subframe within the scheduling window to check whether data is being transmitted for a G-RNTI.

If solution 2 is not supported, then it seems the scheduling window must be sufficiently long.

	TD Tech
	Solution 1
	Solution 2 may lose packet

	Huawei, HiSilicon
	Solution 1
	For solution 2, as indicated in the Rapporteur’s analysis, packets loss might happen, which should be avoided for public safety traffic.

With solution 1, for services with large peak-to-average bit rate ratio, the eNB can configure a sufficiently long scheduling window.

	NEC
	
	It is not clear about how many packets will be lost for solution 2. Is it the single opportunity when e.g. UE joins the service which was discussed for service continuity during the SI phase

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Solution 2
	To allow for scheduling flexibility, solution 2 is preferred.

	Kyocera
	Solution 1
	The SC-MCCH should indicate all the subframe occasions for the service of interest so as long as the UE can receive the SC-MCCH successfully, it should be up to the UE to determine which PDCCH subframe to decode for SC-PTM transmission.  We do agree with the rapporteur’s point 3 that HARQ feedback could be supported in the future to support solution 1 or solution 2.

	Qualcomm
	Solution 2
	It is more effective in supporting traffic burst


Rapporteur’s summary:

5 companies prefer solutions 1, and 5 companies prefer solution 2.
Companies supporting solution 2 think that solution 2 is better suited for traffic burst. However, there is no answer/explanation from them on the packets loss problem identified by the rapporteur.
Considering that there are equal interests in both the two solutions and solution 1 can be regarded as a special case of solution 2 with drx-InactivityTimer = 0, it is proposed to adopt the solution 2 as the way forward.
Proposal 3a: SC-PTM scheduling/DRX pattern comprises scheduling cycle, start offset, scheduling window (onDurationTimerSC-PTM) and drx-InactivityTimerSC-PTM, which indicates the subframes during which the UE shall monitor the PDCCH to receive the MBMS service(s) of interest. Parameter drx-InactivityTimerSC-PTM can be set to 0.

Proposal 3b: Similar to the existing unicast DRX operation, the UE shall start or restart the drx-InactivityTimerSC-PTM if the PDCCH indicates a new SC-PTM transmission for the corresponding MBMS service of interest. The UE shall keep monitoring the PDCCH when drx-InactivityTimerSC-PTM is running.
One remaining open issue is whether the SC-PTM scheduling pattern is per cell or per service.
Rapporteur’s analysis:
1. Per service SC-PTM scheduling pattern configuration would allow the maximum flexibility: it would allow to configure either separate non-overlapping scheduling occasions for different service and thereby maximize the sleep opportunities for UEs interested in only one service, or to configure the same scheduling periods for multiple services and thereby get more scheduling flexibility at the expense of higher UE power consumption.
2. Allowing the configuration of a different SC-PTM scheduling pattern for each service is especially useful for voice group calls, as the voice call has a fixed traffic pattern and it could be well aligned with the SC-PTM scheduling pattern. Voice group call is the dominate call type in public safety.
3. For service with large traffic bursts, per service SC-PTM scheduling pattern configuration would allow the reconfigration of its SC-PTM scheduling pattern to provide more scheduling opporunities.

Please companies show your opinion on whether the SC-PTM scheduling pattern is per service.

Table 2.1-4: Companies’ view on whether SC-PTM scheduling pattern is per service
	Company name
	SC-PTM scheduling pattern is per service 
(Yes/No)
	Comments

	Nokia Networks
	Yes
	However, this should not prevent configurations where the SC-MTCHs share the same subframe configuration. The assumptions seems to be that MBMS bearer is stopped during inactivity periods (e.g. silence periods of group call) but this is not necessarily true. If MBMS bearers are kept active, multiplexing of several SC-MTCH on the same resources may be beneficial. It should be clarified whether there are any constrains on UE regarding the number of RNTIs it can use to decode PDCCH in one subframe.

	ZTE
	No
	Per-service pattern would require lots of signalling from the NW. As the current scheduling pattern per MBSFN is already sufficient, we do not see any reason to introduce per-service pattern

	LG
	Yes
	Per-service scheduling pattern is beneficial for UE power saving.

	Ericsson
	Yes
	For diversity of traffic types, different scheduling patterns should be supported. On the other hand, it should be possible to group services such as voice to use the same scheduling pattern.

	TD Tech
	Yes
	allow the maximum flexibility

	Huawei, HiSilicon
	Yes
	Per service SC-PTM scheduling pattern configuration would allow the maximum flexibility, as indicated in Rapporteur’s analysis.

	NEC
	
	before making a decision, following aspects must be discussed and agreed

· if several MTCH are allowed to be multiplexed and scheduled with single G-RNTI. If UE is interested in multiple services, it needs to monitor more than one subframe if MTCHs are not multiplexed. 

· Also, if unicast and SC-PTM could be multiplexed. If no multiplexing is possible then we lose the benefit of resource utilisation

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes
	Allow for scheduling flexibility. It could also configure the same scheduling pattern for a group of services.

	Kyocera 
	Yes
	For all the reasons explained by the rapporteur.

	Qualcomm
	Yes
	Allow for scheduling flexibility


Rapporteur’s summary:

Majority of companies (10/12) think the SC-PTM scheduling/DRX pattern should allow to be configured on a per MBMS service basis - to allow the trade-off between scheduling flexibility and UE power saving. It is subject to the network to configure the same SC-PTM scheduling/DRX pattern to multiple services.  One company has concerns on the signalling overhead. 
Proposal 4: SC-PTM scheduling/DRX pattern is configured on a per MBMS service basis. It is subject to the network to configure the same SC-PTM scheduling/DRX pattern to multiple services.
2.2 SC-MCCH change notification
RAN2#91 made the following agreements on SC-MCCH:

· Use SC-PTM specific MCCH to provide the SC-PTM configuration, e.g. TMGI to Group-RNTI mapping. The MCCH for SC-PTM is a new logical channel. 

· Use SC-RNTI to identify the PDCCH that contains the scheduling information for SC-MCCH.

· System information contains the SC-MCCH configuration.

· Only one SC-MCCH can be configured for one cell.

· SC-MCCH supports repetition period, modification period and change notification. 

· Introduce a new SIB to accommodate the SC-MCCH configuration, which contains the SC-MCCH modification period, SC-MCCH repetition period and SC-MCCH subframe offset.

· The value of SC-RNTI is predefined in the specification.

However, there was no agreement on the detailed design for SC-MCH change notification. In the existing MBSFN, the M-RNTI on PDCCH is used to inform the UE about a change of MCCH information upon session start. The notification on PDCCH indicates which of the MCCHs will change, which is done by means of an 8-bit bitmap. For the SC-MCCH change notification for SC-PTM, according to companies’ proposals in RAN2#91, the following solutions might be considered: 

Solution 1: M-RNTI like change notification [1, 3, 7, 8]
Like the M-RNTI for MBSFN, for SC-PTM, introduce the SC-M-RNTI on PDCCH to inform the UE about a change of SC-MCCH information upon session start. Since there is only one SC-MCCH for one cell, we can use one bit within the 8-bit bitmap for the SC-MCCH information change notification. When receiving an SC-MCCH information change notification, the UE knows that the SC-MCCH information will change at the next modification period boundary.
Solution 2: Use SC-RNTI for change notification, change notification before the real SC-MCCH change [1]
For SC-PTM, as it was agreed to use SC-RNTI to identify the PDCCH that contains the scheduling information for SC-MCCH, we can consider to reuse the NDI on PDCCH to indicate the SC-MCCH information change. As shown in Figure 1, when the eNB plans to change the SC-MCCH information, it can set the NDI on PDCCH to "0" during the first modification period to inform the UE that the SC-MCCH information will change at the next modification period boundary.
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Figure 1: SC-MCCH change notification (solution 2)

Solution 3: Use SC-RNTI for change notification, change notification together with the real SC-MCCH change [1]
Similar to solution 2, solution 3 also reuses the NDI on PDCCH to indicate the SC-MCCH information change. As shown in Figure 2, the SC-MCCH information change notification and the SC-MCCH information update will happen together in the same SC-MCCH modification period. In the beginning of one SC-MCCH modification period, if the NDI have been toggled, it means that the SC-MCCH information will be changed in this SC-MCCH modification period, in which case the UE shall start decoding the SC-MCCH. Otherwise, if the NDI haven’t been toggled, it means that the SC-MCCH information will not change in this SC-MCCH modification period, and the UE can skip decoding the SC-MCCH to save UE battery. The UE could consider the NDI to be toggled once the time has come according to the user guide (in USD), and from then onwards it would check whether the NDI toggles.
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Figure 2: SC-MCCH change notification (solution 3)

Solution 4: Use Paging for change notification [5, 7]
This solution uses Paging as the SC-MCCH change notification, e.g. introducing an explicit indication in the Paging message. When receiving an SC-MCCH change notification, the UE knows that the SC-MCCH information will change at the next modification period boundary.
Rapporteur’s analysis: 
1) It seems that solution 1 is more complicated compared to solution 2 and 3, as it requires introducing a new SC-M-RNTI. Further more, solution 1 will consume more PDCCH resources, i.e. one extra PDCCH scrambled by SC-M-RNTI in addition to the PDCCH for SC-MCCH scheduling (scrambled by SC-RNTI). 
2) Solution 3 seems better than solution 2 in terms of robustness, because in solution 2 if the UE missed all the SC-MCCH change notifications in one SC-MCCH modification period, it will be unable to get the updated SC-MCCH information in the next SC-MCCH modification period. However, this is not the case for solution 3, as the UE will still find that the NDI have been toggled hence will decode the already updated SC-MCCH information. 
3) For solution 4, it seems that it doesn’t allow the fast SC-MCCH information update, as the minimum Paging cycle is 320ms in the current specification.
Please companies show your preference on the solution for SC-MCCH change notification. 
Table 2.2-1: Companies’ view on SC-MCCH change notification
	Company name
	Which solution is preferred (solution 1, 2, 3 or 4) 
	Comments

	Nokia Networks
	Solution 1
	We prefer solution 1. We should consider a wider range of values for modification and repetition periods to cater to different services in the future.

	ZTE
	Solution 1 or 4
	MCCH update is not frequent. For solution 2 and 3, each MCCH transmission (including repetition) should be considered as a new transmission. For solution 1, we need to ask RAN1 if the legacy MCCH change notification can be supported in 1.4MHz frequency, as currently this is not supported.

	LG
	Solution 1
	We don’t think introducing a new SC-M-RNTI is complicated. Actually, this solution is simpler than others. Utilizing NDI for other purpose or introducing an indication in paging message would be much complex.

	Ericsson
	Solution 3
	In Solution 3, NDI toggles at each MCCH change. This allows faster modification of MCCH. UE can read MCCH immediately in the data region after decoding PDCCH.

	TD Tech
	Solution 3
	solution 3 will consume less PDCCH resources

	Huawei, HiSilicon
	Solution 3
	In Solution 3, NDI toggles at each SC-MCCH change. Solution3 will not consume extra M-RNTI and extra PDCCH for SC-MCCH change, which is not the case for solution 1.

Solution3 also allows faster modification of SC-MCCH.

Regarding ZTE and LG comments: solution 3 doesn’t utilize NDI for other purpose. In solution 3, NDI toggle means SC-MCCH update, which is exactly the same as today where NDI toggle means new data transmission.

	NEC
	Solution 1
	Agree with LG

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Solution1 
	We prefer solution 1. Introduction of new SC-M-RNTI is not seen complicated. 

	Kyocera 
	Solution 4
	We don't think the description of Solution 4 is accurate.  We assume UEs interested in SC-PTM will not behave the same as UEs not interested in SC-PTM.  In particular, IDLE UEs interested in SC-PTM will wake up to monitor SC-MCCH and SC-PTM in addition to paging occasions; therefore, the change notification should be sent at each of these occasions and the support for fast SC-MCCH information update is not an issue. From the UE power consumption perspective, there is no difference between Solution 4 and the other solutions

	Qualcomm
	Solution 1
	The 8+ bits in the notification could be used to indicate which service group has configuration change. It would significantly reduce UE power consumption.

Agree with ALU, new RNTI is not a problem.


Rapporteur’s summary:

7 companies prefer solutions 1, and 4 companies prefer solution 3, and 2 companies prefer solution 4.

Companies supporting solution 3 think that 1) solution 3 allows faster modification of SC-MCCH; 2) solution 3 can avoid introducing a new M-RNTI; 3) solution 3 can avoid consuming extra PDCCH.

Companies supporting solution 1 think that 1) introduction of new SC-M-RNTI is not seen complicated; 2) utilizing NDI for other purpose would be complex.

It is proposed to follow the majority view and introduce the SC-M-RNTI on PDCCH and use one bit within the 8-bit bitmap to inform UE about the change of SC-MCCH information upon session start, as proposed by solution 1. At the same time, it is proposed that the SC-MCCH change notification is always transmitted in the same subframe as the SC-MCCH, as proposed by solution 3, which allows faster modification of SC-MCCH (as the UE can read SC-MCCH immediately in the same subframe after decoding the PDCCH scrambled with SC-M-RNTI, hence not necessarily has to wait for the next modification period) and avoids specifying a separate scheduling pattern for SC-MCCH change notification. This could be regarded as a merged solution (solution 1 + solution 3). Note: same as today, the network should transmit the updated SC-MCCH information from the modification period boundary.
Regarding ZTE’s comment on impossible MCCH change notification on 1.4MHz system bandwidth: In existing MBSFN, MCCH change notification can only be transmitted in MBSFN subframes. Given that the maximum value of non-MBSFN-region is 2, if the system bandwidth is 1.4MHz, then there is no sufficient number of REs for the DCI for MCCH change notification (for which the aggregation level is 4 or 8). For SC-PTM, there is no such a problem.
Proposal 5a: Introduce the SC-M-RNTI on PDCCH and use one bit within the 8-bit bitmap to inform UE about the change of SC-MCCH information upon session start. The value of SC-M-RNTI is predefined in the specification.
Proposal 5b: The SC-MCCH change notification is always scheduled in the same subframe as the SC-MCCH.
For solution 1, one further optimization was indicated in [8], where each bit of the 8-bit bitmap can act as a notification for a group of MBMS bearers. For example, setting bit #m to “1” means that the SC-MCCH information change involves the MBSM bearers whose TMGI mod 8 = m. UE will decode the SC-MCCH only if the SC-MCCH information for its interested MBMS services is to be updated.    
For companies that prefer SC-MCCH change notification solution 1 (if any), please also indicate whether you support the above optimization.
Table 2.2-2: Companies’ view on further optimization
	Company name
	Whether supports the optimization (Yes/No)
	Comments

	Nokia Networks
	Yes
	

	ZTE
	No
	The SC-MCCH message change is not frequent. Not sure about the benefit of the grouped change notification. We wonder if the UE shall read SC-MCCH message within each SC-MCCH modification period when the UE is receiving SC-PTM, just like the legacy MBMS reception.

	LG
	No
	When the UE receives a SC-MCCH change notification, the UE reads SC-MCCH and find which MBMS service is updated.

	Ericsson
	No
	Not worth to allocate extra RNTI and extra PDCCH.

	TD Tech
	No
	The optimization is base on solution 1. Solution 3 is preferred

	Huawei, HiSilicon
	No
	Not worth to allocate extra RNTI and extra PDCCH.

	NEC
	No
	MCCH updates are not expected to be frequent and UE may be interested in all services broadcast from the cell as the scope is single cell

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No
	

	Qualcomm
	Yes
	In MCCH Change Notification, different bit is used to notify the MCCH change of different MBSFN area. We can reuse the mechanism for SC-PTM service group.


Rapporteur’s summary:

Majority of companies (10/12) prefer to no consider the above optimization. When the UE receives a SC-MCCH change notification, the UE will read SC-MCCH and find which MBMS service is updated.
Proposal 6: Do not consider the optimization to use different bits in DCI to notify the SC-MCCH change for different group of MBMS services.
3 Conclusion

RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: HARQ operation is not supported for SC-MCCH.
Proposal 2: HARQ operation is not supported for SC-MTCH.
Proposal 3a: SC-PTM scheduling/DRX pattern comprises scheduling cycle, start offset, scheduling window (onDurationTimerSC-PTM) and drx-InactivityTimerSC-PTM, which indicates the subframes during which the UE shall monitor the PDCCH to receive the MBMS service(s) of interest. Parameter drx-InactivityTimerSC-PTM can be set to 0.

Proposal 3b: Similar to the existing unicast DRX operation, the UE shall start or restart the drx-InactivityTimerSC-PTM if the PDCCH indicates a new SC-PTM transmission for the corresponding MBMS service of interest. The UE shall keep monitoring the PDCCH when drx-InactivityTimerSC-PTM is running.

Proposal 4: SC-PTM scheduling/DRX pattern is configured on a per MBMS service basis. It is subject to the network to configure the same SC-PTM scheduling/DRX pattern to multiple services.
Proposal 5a: Introduce the SC-M-RNTI on PDCCH and use one bit within the 8-bit bitmap to inform UE about the change of SC-MCCH information upon session start. The value of SC-M-RNTI is predefined in the specification.
Proposal 5b: The SC-MCCH change notification is always scheduled in the same subframe as the SC-MCCH.
Proposal 6: Do not consider the optimization to use different bits in DCI to notify the SC-MCCH change for different group of MBMS services.
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SC-PTM configuration and operation; Huawei, HiSilicon
[2] R2-153246
Reception of DL-SCH carrying MTCH; LG Electronics Inc.
[3] R2-153245
Reception of DL-SCH carrying MCCH; LG Electronics Inc.
[4] R2-153390
SC-PTM configuration procedure; TD Tech 

[5] R2-153409
Details of radio interface enhancements for SC-PTM transmission; Kyocera 

[6] R2-153472
Issues of SC-PTM configuration; Potevio Company Limited 

[7] R2-153635
SC-PTM Configuration; NEC 

[8] R2-153781
SC-PTM Configuration; Qualcomm Incorporated  
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