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1 Introduction
This email discussion aims to progress the Service Continuity for SC-PTM, on the following aspects:
[89bis#22][LTE/SC-PTM] Service Continuity for SC-PTM (Huawei)

-
Discuss service continuity scenarios

-
If time allows, discuss possible solutions 

=>
Intended outcome: Email discussion report with TP to RAN2-90

The final deadline of this email discussion is Thursday, 2015-05-14, 23:59 Pacific Time. Earlier inputs are appreciated so that the rapporteur can have time to prepare the summary as well as the corresponding TP.
2 Discussion
2.1 Scenarios
The following service continuity scenarios were mentioned in contribution [1] [3] [5] [6] [7].
· Scenario 1: Moving into an SC-PTM cell 
The UE is receiving one group call over Unicast/SC-PTM/MBSFN in the source cell. In the target cell as the result of mobility, the same group call is provided over SC-PTM. 
· Scenario 2: Moving out of an SC-PTM cell
The UE is receiving one group call over SC-PTM in the source cell. In the target cell as the result of mobility, the UE has to continue receiving the same group call over MBSFN (in case the group call is provided over MBSFN) or Unicast (in case the group call is provided neither over SC-PTM nor over MBSFN).
· Scenario 3: Switch between SC-PTM and Unicast/MBSFN in one cell
Depending on e.g. the number of cells with group users within one MBSFN area, the MCE may decide to use SC-PTM or MBSFN for one group call, thus lead to the switch between SC-PTM and MBSFN in one cell. Note: as indicated in LS R3-150916, RAN3 already agreed that the MCE makes the decision on whether to use SC-PTM or MBSFN.
Depending on e.g. the number of group users within one area, the MCPTT server may decide to use unicast bearer or MBMS bearer for one group call, thus lead to the switch between SC-PTM and unicast in one cell.
· Scenario 4: Multi-frequency network
Allow group users to benefit from radio resource efficiency introduced by SC-PTM in multi-frequency networks, e.g. enable UEs of the same group to end up on the same carrier frequency in case of handover/cell reselection.
Please companies show your opinion on which service continuity scenario(s) should be investigated in this study item.
Table 2.1-1: Companies’ view

	Company name
	Scenarios that should be investigated in the study
	Companies' comments

	Potevio
	Scenario 1,2,4
	Scenario 3 is not necessary since in the case of public safety, the call usually is very short thus the eNB doesn’t have to switch between SC-PTM and Unicast/MBSFN when the call is ongoing. The eNB can change the bearer type when there is no call for this group in this cell. 

	Qualcomm
	Scenario 1, 2, 3.
	For scenario 4, existing MBMSInterestIndication and SIB15 can be used. In the context of scenario 1-3, we can evaluate whether existing MBMSInterestIndication and SIB15 need to be enhanced.

	Nokia Networks
	Scenario 1 and Scenario 2
	The agreed requirements in Section 4.1 and Table 2-1 in TR 36.890 cover service continuity only for the case when UE moves among cells. So, Scenario 1 and Scenario 2 are sufficient to be addressed in Rel-13. Scenario 3 depends on whether there will be such dynamic switch between SC-PTM and MBSFN decided by the MCE which is a subject for RAN3 study. It is not clear whether there is any requirement to do this in Rel-13. Also, Scenario 4 is unclear whether requirements are there for it for Rel-13. So we suggest to focus only on Scenario 1 and Scenario 2 for Rel-13.

	ZTE/ZTE Trunking
	Scenario 1 and 2
	We have the similar view to Nokia Networks. 

For scenario 3, we think MCE can decide to deploy SC-PTM mode or MBSFN mode in one cell other than to deploy both mode.
For scenario 4, we wonder it is in the scope of this SID, we propose this scenario in future version.

	Kyocera
	All scenarios
	We think all scenarios should be discussed and clarified even if a scenario(s) will likely have minimal specification impact.

	Huawei, HiSilicon
	Scenario 1, 2
	For Scenario 3, similar issue was discussed in Rel-12 GCSE, and the conclusion in TR36.868 is “The need and if needed how to handle the service continuity when the network decides to stop the MBMS transmission of a service (e.g. as a result of counting and pre-emption) needs to be further evaluated. Furthermore, whether the MCE is allowed to stop a service while traffic is ongoing requires further discussion given that the group communication services may be considered with high priority services.” Therefore, similar to the evaluation of MBSFN in Rel-12 GCSE, we prefer to not consider scenario 3 in Rel-13.

For scenario 4, if existing MBMSInterestIndication and SIB15 concept can be reused for SC-PTM for free, we are fine with it.

	MediaTek
	Scenario 2, (1,3)
	For S2, we think this scenario has the highest priority, since bearer switch from SC-PTM to Unicast may suffer long delay without proper design.

For S1 and S3, we are fine to investigate, but think it is not necessary. Our understanding is the concerned latency of switch can be hidden by providing public safety service on multiple bearers, i.e. SC-PTM/Unicast/MBSFN, in parallel for a short period of time. The exact timing of switch off previous bearer is up to implementation.

For S4, agree with QC, we think there is no need to investigation.

	Ericsson
	Scenarios 1, 2, 3, (4)
	Some cases in Scenarios 1 and 2 do not have to be considered, e.g. MBSFN <-> SC-PTM does not have to be considered as we think that an MBSFN area will typically be chosen large enough to cover also the SC-PTM cells.

In scenarios 1 & 2, we think it would be good to distinguish the transmission mode of the source/target cells. In contrast to MBSFN mode, there is e.g. no MBSFN area reserved cell that allows for smooth transitions.

We also have to discuss whether adaptive SC-PTM should always be used and then replace unicast transmission in general.

Both scenario 3 and 4 need further discussion. 

For scenario 4, it is not clear if any new requirements apply compared to current MBMS service continuity and if new solutions are required to support this in Rel-13.

	TD Tech
	Scenario 1,2
	Scenario 3: out of the scope of the SID

Scenario 4: It is not necessary to change the bearer type for a call ongoing.

	Vodafone
	Scenario 1 and 2
	We also think that we should detailed more the scenarious 1 and 2. For Scenario 1, we would assume that it is more important to realise mobility from SC-PTM cell to SC_PTM then MBSFN to SC-PTM cell. Also I believe it might be more important to realise SC-PTM Mobility to SC-PTM or Unicast Mobility for the scenario 2, then to MBSFN. 
On Scenario 3, I consider this case as of lower priorities then Scenario 1 and 2. 
For Scenario 4, I feel like this depends on the amount of users we consider to receive SC-PTM service and might be seen as improvements.  

	IPCom
	Scenarios 1, 2, and 4.
	Scenario 3 describes dynamic switching between SC-PTM and MBSFN within the same cell (no UE mobility). It seems a requirement for this switching is missing in Rel-13. We would therefore like to postpone the investigation of Scenario 3.

	NEC
	Scenario 1,2
	Scenario 3 handling switching between MBSFN and SC-PTM is an optimisation and we can rely on MCE to select the best option for the duration of a session. Selection between SC-PTM and unicast can be performed by the server as mentioned by the rapproteur. 

For scenario 4 we share Qualcomm view

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Scenario 1,2,3 and 4
	Scenario 1 should be analysed for each of the cases where unicast to SC-PTM, SC-PTM to SC-PTM and MBSFN to SC-PTM. Given that MBSFN area is pre-configured, we see the possible use of MBSFN to SC-PTM while moving out of MBSFN area.

Performance analysis of SC-PTM compared to that of MBSFN and unicast has shown that there is benefits on switching between unicast <-> SC-PTM <-> MBSFN in order to achieve the best system performances, therefore scenario 3 should be considered. 

Scenario 4 is required at least to direct the RRC_Idle UEs in to the correct frequency layer during cell reselection.

	LG Electronics
	Scenario 1, 2, 3 and 4
	1. SC-PTM may be beneficial only when the network cannot support network synchronization for MBSFN. Thus, we are not sure whether SC-PTM will be typically deployed together with MBSFN.
2. SC-PTM could replace unicast bearer. If SC-PTM can provide sufficient performance when there is only one UE receiving for SC-PTM at a cell, the network relying on SC-PTM may not configure unicast bearer. Instead, the network may always use SC-PTM e.g. when the number of cells broadcasting a MBMS service is small.

Accordingly, we should focus on service continuity between SC-PTM cells. However, we are generally fine to investigate most of service continuity scenarios in this study item because we may not need to restrict deployment. But, we should find a solution only if there is serious problem in a certain scenario. Utilizing the existing signalling of the MBMS service continuity is also important.

	ITRI
	Scenario 1,2,3
	For scenario 4, the existing MBMSInterestIndication and SIB15 can be reused. 
Through the performance analysis, we could find that switching between SC-PTM and Unicast/MBSFN in one cell has performance gain. Therefore, we should also discuss the scenario 3 for the best system performance.

In addition, since SC-PTM is supported by idle mode UE, when switching from SC-PTM to Unicast, how to deal with the service continuity for idle mode UE needs to further discuss.


Rapporteur’s summary:
18 companies participated in the discussion on this issue.
For Scenario 1:
All 18 companies think Scenario 1 should be investigated in this study item. Nevertheless, some companies think some cases in Scenarios 1 do not have to be considered.
Unicast->SC-PTM: 
One company think it is not necessary to investigate this scenario, as there is no service interruption problem in this scenario.

SC-PTM->SC-PTM: 
Most companies think it is important to investigate this case.

MBSFN->SC-PTM: 
One company thinks MBSFN <-> SC-PTM does not have to be considered as they think that an MBSFN area will typically be chosen large enough to cover also the SC-PTM cells. One operator thinks it is more important to realise mobility from SC-PTM to SC-PTM then MBSFN to SC-PTM. One company doubt whether SC-PTM will be typically deployed together with MBSFN. Two companies see the possible use of MBSFN to SC-PTM while moving out of MBSFN area, given that MBSFN area is pre-configured. 
Rapporteur’s suggestion: Prioritize the investigation on “SC-PTM-> SC-PTM” in Rel-13. Investigate “MBSFN->SC-PTM” only if time allows (MBSFN enhancement for service continuity seems a bit out of the scope of the SI). Not necessary to investigate “Unicast->SC-PTM”.
For Scenario 2:
All 18 companies think Scenario 2 should be investigated in this study item. Nevertheless, some companies think some cases in Scenario 2 do not have to be considered. 
SC-PTM->Unicast: 
Most companies think it is important to investigate this case.

SC-PTM ->MBSFN: 
One company think MBSFN <-> SC-PTM does not have to be considered as they think that an MBSFN area will typically be chosen large enough to cover also the SC-PTM cells. One operator believes it is more important to realise SC-PTM Mobility to SC-PTM or Unicast, then to MBSFN. One company doubt whether SC-PTM will be typically deployed together with MBSFN. 
Rapporteur’s suggestion: Prioritize the investigation on “SC-PTM-> Unicast” in Rel-13. Investigate “SC-PTM ->MBSFN” only if time allows (MBSFN enhancement for service continuity seems a bit out of the scope of the SI).
For Scenario 3:
The majority of the companies (YES: 5 companies; NO: 13 companies) prefer to not consider Scenario 3 in Rel-13.

3 companies think there is benefits on switching between unicast <-> SC-PTM <-> MBSFN in order to achieve the best system performances, therefore scenario 3 should be considered.
3 companies think that the agreed requirements in Section 4.1 and Table 2-1 in TR 36.890 (which are the requirements from TS22.468 and TS22.179 that are considered applicable to the study and evaluation of SC-PTM) cover service continuity only for the case when UE moves among cells. There is no requirement for Scenario 3. Also, 5 companies doubted whether switching between SC-PTM and Unicast/MBSFN is allowed while the group call is ongoing. 
Rapporteur’s suggestion: Do not consider Scenario 3 in Rel-13.
For Scenario 4:
The majority of the companies (YES: 5 companies; NO: 13 companies) prefer to not consider Scenario 4 in Rel-13.
2 companies think Scenario 4 is required at least to direct the RRC_Idle UEs in to the correct frequency layer during cell reselection.
3 companies think there is no requirement for Scenario 4.
Rapporteur’s suggestion: Do not consider Scenario 4 in Rel-13.
Proposal 1: For service continuity, prioritize the investigation on “Mobility from SC-PTM to SC-PTM” and “Mobility from SC-PTM to Unicast” in Rel-13. Investigate “Mobility between SC-PTM and MBSFN” only if time allows.
2.2 Evaluation of the possible service interruption time
RAN2 discussed the support of SC-PTM reception for idle mode UEs in RAN2#89bis, and the following agreement was made:
We intend to support SC-PTM reception by UEs in IDLE and will investigate related aspects such as service continuity. 

In the following sections, when evaluating the service interruption time for different service continuity scenarios, both UEs in idle mode and UEs in connected mode will be considered. The service interruption numbers could be verified later to match with the proposed solution (e.g. solution for reception of SC-PTM configuration and scheduling information).
Furthermore, the following assumptions are made:

SC-PTM SIB contains the configuration for the SC-MCCH reception, i.e. scheduling occasions for SC-MCCH, and PDCCH identified by a specific SC-RNTI.

SC-MCCH contains information about different services, e.g. TMGI to Group-RNTI mapping.
2.2.1 Service interruption time for scenario 1: Moving into an SC-PTM cell
For the Unicast->SC-PTM transition, after entering the target cell, the UE can acquire the SC-PTM configuration while the group call is continuously received over the unicast (first in the source cell, then in the target cell). Hence, there is no service interruption for the data delivery results. Upon establishment of SC-PTM bearer for the group call, the UE can inform the GSCE AS of the availability of SC-PTM reception and as a consequence the unicast bearer can be released.
For both the SC-PTM->SC-PTM transition and the MBSFN->SC-PTM transition, the UE needs to first acquire the SC-PTM configuration in the target cell, and then continue to receive the ongoing group call over SC-PTM. The estimated service interruption time for average and worst case is provided in Table 2.2.1-1.
Table 2.2.1-1: Average and worst case (in brackets) interruption time estimation for Scenario 1
	Component
	Time (ms)
	Comments

	SC-PTM SIB reading delay
	40 (80)
	Assuming the configuration for SC-MCCH reception is accommodated in a new SC-PTM SIB, and the scheduling periodicity of the SIB is 80ms.

	Acquisition of the SC-MCCH configuration for SC-MCCH reception (SC-PTM SIB)
	10
	Processing delay at the UE

	Delay due to SC-MCCH repetition period
	40  (80)
	For SC-MCCH repetition period of 80ms. 

	Acquisition of SC-MCCH info, e.g. TMGI to Group-RNTI mapping
	10 
	Processing delay at the UE



	Total time
	100 (180)
	


If the SC-MCCH is transmitted using a reserved RNTI value, the UE could monitor the SC-MCCH transmissions even before acquiring the SC-PTM SIB, i.e. the service interruption time could be reduced to 50ms on average and 90ms in the worst case.
Note that, as analyzed in R12 GCSE in TR 36.868, if MBSFN Area Reserved cells are used, the UE can receive the MBMS transmission even after having left the cells contributing to the MBMS transmission, if sufficiently robust dataMCS is used. Therefore, for the MBSFN to SC-PTM transition, as an implementation option, the UE can recognise based on SIB13 that it has left the MBSFN area and can then acquire the SC-PTM configuration, while still continuing to receive the MTCH from the source cell. In this case, no service interruption may occur during the MBMS->SC-PTM transition.
Please companies show your opinion on the above evaluation on scenario 1.
Table 2.2.1-2: Companies’ view
	Company name
	Companies' comments

	Potevio
	Agree with the evlaluation

	Qualcomm
	Agree with the analysis for unicast/MBSFN(SC-PTM. 
For SC-PTM to SC-PTM, if the source and target cells are broadcasting same content in synchronized way, there is no interruption. Otherwise, there are some interruption if no service continuity solution is defined. 
The interruption in table 2.2.1-1 doesn’t consider cell reselection time and MIB/SIB1/SIB2 reading time, which should be around 100~200ms. So, the total interruption time could be up to 380ms. This interruption doesn’t seem to be acceptable. So, service continuity solution is needed.

	Nokia Networks
	As there is no concrete service interruption time requirement specified we are not sure what is the purpose of doing this analysis? As part of service continuity discussions in this RAN2 study we should just focus and agree on the scenarios to be adopted for Rel-13. Once a specific solution is selected then we could do the service interruption time analysis.

	ZTE/ZTE Trunking
	We agree with the evaluation. 

More, for SC-PTM to SC-PTM, that broadcasting neighbour cell information in current cell will shorten the cell reselection time then the interruption time can be satisfied the requirement.

	Kyocera
	For SC-PTM ( SC-PTM and MBSFN(SC-PTM, we agree that one of the possibilities would be to allow the UE to obtain the SC-MCCH information before acquiring the SC-PTM SIB.  Preferably this could be done before the source cell handovers the UE to the target cell.  However, there is also no guarantee that the target cell will provide the same GC service of interest on the same frequency as the source cell, so it may be necessary for the source cell to provide neighbour cell related information for SC-PTM transmissions. This would also be useful for cell reselection for IDLE UEs. 

Also agree with Qualcomm on the additional time needed for reselection.

	Huawei, HiSilicon
	Agree with the evaluation.

To answer Qualcomm, Kyocera and Ericsson’s comment:
According to the current specification, eNB performs the MIB transmission every 10ms and performs the SIB1 transmission every 20ms. The MIB/SIB1 scheduling period is quite short compared to the scheduling period of the SC-PTM SIB. In the above evaluation, we assume that the delay for SC-PTM SIB reading already includes the delay for MIB/SIB1 reading. Regarding the cell reselection delay, we agree some additional delay might be needed, especially for the inter-frequency cell reselection scenario. However, we are not sure how much time the UE will take for the cell reselection and whether UE will suffer service interruption during the cell reselection procedure, as it is quite UE implementation specific. When analyzing the service continuity in Rel-12 GCSE (section 5.2.3.1 of TR36.868), the delay caused by cell reselection and MIB/SIB reception was not considered. Here, we prefer to do the evaluation in the same way as in Rel-12 GCSE.
To answer Nokia Networks’s comment:

The idea is to first evaluate the service interruption time for each scenario, and to see how serious the problem will be. Then we can further investigate and select the corresponding solution.

	MediaTek
	Agreed with analysis for SC-PTM, but it is for UE not pervious receiving public safety.
We think the concerned latency of switch should be the “service interruption”, i.e. UE is not able to receive public safety on any bearer. When moving from unicast(SC-PTM, the real service interruption is 10.5ms HO delay (connected mode), since while prepare to receive through SC-PTM, UE can continue to receive on unicast until it is switch off in the target cell. 

Since SC-PTM is agreed to be supported in idle mode, with SC-PTM SIB, MBSFN(SC-PTM should not be concern.

	Ericsson
	Additional interruption due to unsynchronized data is described in Section 2.3 as individual packets cannot be requested as in unicast mode. This potential packet loss should be added in the table.

We also agree with Qualcomm that MIB and SIB reading were not considered in the evaluation. This is more severe for SC-PTM compared with MBSFN. For the latter, it can be assumed that the MBSFN signal can still be received when the UE has moved out of the MBSFN area.

	TD Tech
	Agree with the evaluation

	Vodafone
	I would appreciate all needed information to be read is summarised (inc. all SIBs)which need to be read for the Scenario’s 1 and 2 and then based on the concrete numbers we might decide if there is a need to improve it and that would normally be a matter of RAN2 and probably SA1/SA2 to decide.

	IPCom
	We agree with the evaluation in table 2.2.1-1 and with Qualcomm’s additions regarding interruption time in case of cell re-selection.

Maybe it is a good idea to let the UE acquire (for making cell re-selection decisions in RRC IDLE) or to provision the UE with (as part of the handover procedure in RRC CONNECTED) neighbour cell SC-PTM configurations in order to minimize service interruption times.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	The implementation based solution used for MBSFN cannot be used for SC-PTM -> SC-PTM scenario.

We agree with Qualcomm and Ericsson, MIB/SIB1/SIB2 reading should be included in the evaluation as well as the cell reselection time required for RRC_Idle UEs. Additionally, the packet loss due to lack of synchronise transmission should also be reflected in the service interruption. 

It has been considered to have a scheduling period for the SC-PTM data delivery in some of the latency evaluation, eg. Table 6.1.4-1 in TR 36.890. Such scheduling periodicity also adds to the service interruption.

	ITRI
	Agree with the analysis.


Rapporteur’s summary:
16 companies participated in the discussion on this issue.

8 companies agree with rapporteur’s evaluation.
6 companies prefer to also add additional service interruption time caused by e.g. MIB/SIBs reading and cell reselection. 3 companies think the potential packet loss due to unsynchronized data for SC-PTM->SC-PTM mobility (as described in Section 2.3) should also be added in the table.

However, as indicated by the rapporteur: according to the current specification, eNB performs the MIB transmission every 10ms and performs the SIB1 transmission every 20ms. The MIB/SIB1 scheduling period is quite short compared to the scheduling period of the SC-PTM SIB. In the above evaluation, we assume that the delay for SC-PTM SIB reading already includes the delay for MIB/SIB1 reading. Regarding the cell reselection delay, some additional delay might be needed, especially for the inter-frequency cell reselection scenario. However, it is not clear how much time the UE will take for the cell reselection and whether the UE will suffer service interruption during the cell reselection procedure, as it is quite UE implementation specific. When analyzing the service continuity in Rel-12 GCSE (section 5.2.3.1 of TR36.868), the delay caused by cell reselection and MIB/SIBs reception was not considered. Here, it is prefer to do the evaluation in the same way as in Rel-12 GCSE.
Proposal 2: Add a NOTE under Table 2.2.1-1 to explain that:

1) The UE may experience additional service interruption due to the acquisition of target cell MIB/SIB1 (i.e. 30ms).
2) The UE may experience additional service interruption due to the possible data loss (i.e. one data packet) caused by the unsynchronized SC-PTM scheduling between the source cell and the target cell.
2.2.2 Service interruption time for scenario 2: Moving out of an SC-PTM cell
For the SC-PTM->MBSFN transition, we assume the UE can first transit to unicast reception and then to MBSFN reception in order to avoid the potential long service interruption time due to the acquisition of MCCH (this is similar to the MBSFN->MBSFN transition case investigated in TR 36.868 where the UE can first transit to unicast reception to mitigate the service interruption time). There is no service interruption for the unicast->MBSFN transition.
For the SC-PTM to unicast transition, for UE in RRC_IDLE, the UE could know that the ongoing group call is not being transmitted over SC-PTM in the target cell from the absence of the SC-PTM SIB, or after the acquisition of the SC-MCCH info if the SC-PTM SIB is present (e.g. the desired TMGI is absent in the SC-MCCH), and then setup the unicast bearer to continue receiving the group call. The UE could be aware of the absence of the SC-PTM SIB in the target cell during the cell re-selection or handover procedure, as the scheduling information of the SC-PTM SIB is provided in SIB1. The estimated service interruption time for average and worst case is provided in Table 2.2.2-1. For UE in RRC_CONNECTED, 50-80ms latency caused by the RRC connection establishment could be saved compared to UE in RRC_IDLE, therefore the average and worst case service interruption time are 170ms and 350ms respectively.
Table 2.2.2-1: Average and worst case (in brackets) interruption time estimation for Scenario 2
	Component
	Time (ms)
	Comments

	SC-PTM SIB reading delay
	40(80)
	Assuming the configuration for SC-MCCH reception is accommodated in a new SC-PTM SIB, and the scheduling periodicity of the SIB is 80ms.

	Acquisition of the SC-MCCH configuration for SC-MCCH reception (SC-PTM SIB)
	10
	Processing delay at the UE

	Delay due to SC-MCCH repetition period
	40 (80)
	For SC-MCCH repetition period of 80ms.

	Acquisition of SC-MCCH info, e.g. TMGI to Group-RNTI mapping
	10
	Processing delay at the UE

	RRC_Idle to RRC_Connected (if not already RRC_Connected)
	50 -80
	Clause 16.2 of TR 36.912 

	Time for requesting the service over unicast bearer 
	55
	Out of RAN2 scope, the figure is provided as a representative example

	Dedicated bearer for VoIP establishment
	115
	Assume dedicated bearer for VoIP is established using IMS. 

It is assumed 10ms for radio interface delay, 5ms for network interface delay and 5ms for processing delay in the calculation 

	Total time
	220-350

(220-430) 
	


Please companies show your opinion on the above evaluation on scenario 2.
Table 2.2.2-2: Companies’ view
	Company name
	Companies' comments

	Potevio
	Agree with the evlaluation

	Qualcomm
	Again, cell reselection and MIB/SIB1/SIB2 reading time should be taken into consideration.

	Nokia Networks
	Table 2.2.2-1 shows average and worst case figures for the RRC_IDLE UE. The lower value range is for the case when there is no SC-PTM SIB in target cell while the higher value range is for the case when there is SC-PTM SIB in the target cell. So in this calculation the upper end of the value range for RRC_IDLE to RRC_CONNECTED transition time should be used. The Total time row should also show the values for RRC_CONNECTED UE case. Still the question is do we really need all these analysis if there is no concrete service interruption time requirement?

	ZTE/ZTE Trunking
	We agree with the evaluation.

	Kyocera
	For the transition from SC-PTM to MBSFN, we don’t think it would be necessary for the UE to transition first to Unicast.  It depends on whether the service of interest is also available via SC-PTM or MBSFN at the target cell.  For IDLE UEs, this may be done by UE implementation (e.g., monitoring of SIB13/SIB15 for MBSFN), but if the transition from SC-PTM to MBSFN happens at MBSFN area boundaries the UE cannot utilize the SIB information from its serving cell and will need to monitor the SIB of the neighbour cell/frequency directly. For CONN UEs some assistance from the source cell or target cell may be needed to avoid the delay in service continuity.

	Huawei, HiSilicon
	Agree with the evaluation.

To answer Qualcomm’s comment:
See the answer provided in section 2.2.1
To answer Nokia Networks’s comment:

See the answer provided in section 2.2.1


	MediaTek
	Agree with the evaluation and analysis.

	Ericsson
	We agree with QC that MIB/SIB reading delay is missing.

	TD Tech
	Agree with the evaluation

	Vodafone
	I would appreciate all needed information to be read is summarised (inc. all SIBs)which need to be read for the Scenario’s 1 and 2 and then based on the concrete numbers we might decide if there is a need to improve it and that would normally be a matter of RAN2 and probably SA1/SA2 to decide.

	IPCom
	We agree with the evaluation in table 2.2.2-1 and with Qualcomm’s comments regarding interruption time in case of cell re-selection.

Maybe it is a good idea to let the UE acquire (for making cell re-selection decisions in RRC IDLE) or to provision the UE with (as part of the handover procedure in RRC CONNECTED) neighbour cell SC-PTM configurations in order to minimize service interruption times.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	SC-PTM and MBSFN transmissions are supported for RRC_Idle UEs. If it is required to establish unicast connection just to support service continuity when move from SC-PTM to MBSFN, this is not seen radio efficient as the UE would be kept in RRC_Connected unnecessarily if the same service is provide in the neighbouring cell over MBSFN.

For the completeness, MIB/SIB1/SIB2 reading and the cell reselection latency should also be considered. 



	ITRI
	Agree with the analysis.


Rapporteur’s summary:
16 companies participated in the discussion on this issue.

8 companies agree with rapporteur’s evaluation.
5 companies prefer to also add additional service interruption time caused by MIB/SIBs reading. 4 companies prefer to also add additional service interruption time caused by cell reselection. 1 company prefers to also show the values for RRC_CONNECTED UE case in the “Total time row”.
Again, as indicated by the rapporteur: according to the current specification, eNB performs the MIB transmission every 10ms and performs the SIB1 transmission every 20ms. The MIB/SIB1 scheduling period is quite short compared to the scheduling period of the SC-PTM SIB. In the above evaluation, we assume that the delay for SC-PTM SIB reading already includes the delay for MIB/SIB1 reading. Regarding the cell reselection delay, some additional delay might be needed, especially for the inter-frequency cell reselection scenario. However, it is not clear how much time the UE will take for the cell reselection and whether the UE will suffer service interruption during the cell reselection procedure, as it is quite UE implementation specific. When analyzing the service continuity in Rel-12 GCSE (section 5.2.3.1 of TR36.868), the delay caused by cell reselection and MIB/SIBs reception was not considered. Here, it is prefer to do the evaluation in the same way as in Rel-12 GCSE.

Proposal 3: Add a NOTE under Table 2.2.2-2 to explain that “The UE may experience additional service interruption due to the acquisition of target cell MIB/SIB1 (i.e. 30ms)”. Furthermore, update the “Total time row” to also show the values for RRC_CONNECTED UE case. 
2.2.3 Service interruption time for scenario 3: Switch between SC-PTM and Unicast/MBSFN in one cell
For the switch from SC-PTM to MBSFN triggered by MCE (vice versa), subject to the MCE implementation, the MCE can establish the MBSFN bearer first, and at the same time keep the SC-PTM bearer for a while. By this way, the UE can continuously receive the group call over SC-PTM before the MBSFN bearer is ready thereby avoiding a gap.
Similarly, for the switch from unicast to SC-PTM triggered by MCPTT server (vice versa), subject to the MCPTT server implementation, the MCPTT server can first initiate the SC-PTM bearer setup toward the concerned cell, and at the same time keep the unicast bearer to allow the UE to continuously receive the group call over unicast. The unicast bearer can be released after the establishment of SC-PTM bearer for the group call thereby avoiding a gap.
Please companies show your opinion on the above evaluation on scenario 3.
Table 2.2.3-1: Companies’ view
	Company name
	Companies' comments

	Potevio
	This scenario is not needed as our comment in 2.1

	Qualcomm
	The motivation of bearer type switching in one cell is to improve radio efficiency. We should first discuss how MCE makes the bearer type decision. A typical opinion is: UE reports cell level location info to GCS-AS and then GCS-AS determines target cell list to broadcast. This is quite inefficient, especially for RRC_IDLE UE.

The proposed solution for switching between SC-PTM and MBSFN requires bi-cast data via SC-PTM and MBSFN. If SC-PTM and MBSFN share PDCP/RLC protocol stack, the bi-cast may bring implementation complexity in eNB. The bi-cast also wastes some radio resource.
For SC-PTM to unicast switching, i.e. SC-PTM suspending, a solution similar to MBMS suspending notification should be defined for UE to establish unicast bearer before SC-PTM stop.

	Nokia Networks
	The big question is, will the MCE support dynamic switching between SC-PTM and MBSFN (or will the MCPTT server support dynamic switching between unicast and SC-PTM) in Rel-13? Current service continuity requirement is for the case where the UE moves between cells.

	ZTE/ZTE Trunking
	We think the transition between SC-PTM and MBVSFN in one cell is not needed.
So, we think we can only focus on the transition between SC-PTN and unicast in one cell.

	Kyocera
	In general, if any cell providing SC-PTM transmission is part of an MBSFN area, then the decision to begin using MBSFN or the switch to MBSFN may not rest on the needs of one cell alone, but the need for the entire MBSFN area. We agree with the issue that Qualcomm pointed out regarding bi-casting and it should be further discussed.  We also think whether the cell level location information via the GCS-AS is sufficiently dynamic for the MCE to make the bearer type decision should be further discussed.

	Huawei, HiSilicon
	We prefer to not consider this scenario as commented in section 2.1. 

Further more, even this scenario is to be considered, as analyzed above, it seems that network implementation based solution could already avoid the service interruption in this scenario, hence no special considerations for this scenario are needed.


	MediaTek
	Agree with the analysis.

	Ericsson
	Whether unicast <-> SC-PTM switching is needed depends on the detailed solution for SC-PTM and the scenario discussion w.r.t. service continuity.

	TD Tech
	This scenario is not needed

	IPCom
	We are not convinced that Scenario 3 is needed in Rel-13.

	NEC
	As mentioned above, we think this is an optimisation and we should consider it carefully

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We agree with Qualcomm that the requirement of bearer type switching in one cell is to achieve improved radio efficiency. 

There are several points to consider with the support of bearer type switching

-End to end solution to address the bearer type selection 

-required information for the appropriate bearer type switch

-method for informing the UEs on the bearer type switch

	ITRI
	Agree with the analysis.


Rapporteur’s summary:
According to the discussions on Service Continuity scenarios in section 2.1, it is not necessary to consider this scenario in Rel-13.

2.3 Evaluation of the possible data loss
As indicated in [2][6], as the SC-PTM scheduling is to be performed by each eNB independently, the same service may not be transmitted over the radio link at the same time from adjacent eNBs. This may cause problems in enabling service continuity if the UE is moving between two eNBs which provides the same service over SC-PTM. For example, if the source eNB has not yet scheduled the service traffic for transmission while the target eNB has already delivered the service traffic, after moving to the target eNB, the UE is going to experience data loss. The amount of data loss depends on scheduling algorithms at the eNBs and how much data has been buffered at the eNB.
Rapporteur’s analysis: In general, public safety services are of the highest priority. In Rel-12 GCSE, a set of special QCIs was introduced to describe the desired QoS for public safety services. Upon the reception of the public safety data from the core network, it is very likely that the eNB will schedule the SC-PTM transmission and send out the data in the radio interface in the first scheduling opportunity (e.g. according to the configured scheduling period), to satisfy the stringent delay requirement. As illustrated in the Figure below, assuming the SC-PTM scheduling period is 40ms, only in case the UE moves from eNB1 to eNB2 during the time in the red region, one data packet (which contains 2 voice frames) might be lost.
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Please companies show your opinion on whether the possible data loss due to the unsynchronized SC-PTM scheduling between two adjacent eNBs is a serious problem. 
Table 2.3-1: Companies’ view 

	Company name
	Whether the data loss is a serious problem (Yes/No)
	Companies' comments

	Potevio
	No
	We think since SC-PTM is used for group service, and given the most usage of public safety, SC-PTM should mostly transmit video and voice for group users, in that sense, data loss is acceptable. If the group user need reliable, none data loss transmission such as App download, FTP, the user can autonomously switch to unicast mode. Moreover, as the special requirement of public safety, the eNB shall not buffer the data but transmit the SC-PTM data as soon as it receives it.

	Qualcomm
	No
	Not serious but we should try to avoid/minimize the packet loss. If two cells have same SC-PTM broadcast, the broadcast should be synchronized, i.e. sending same content at same time using same MCS. This avoids packet loss and improves spectral efficiency

	Nokia Networks
	No
	It is complex to implement the same broadcast service as that provided by MBSFN transmissions also using SC-PTM over a wider geographic area. SC-PTM was meant to be an efficient resource utilization solution for a narrow geographic area (emergency or incident area) or when the number of users in the cell is few. So we prefer to restrict the use of SC-PTM to a narrow geographic area where the group communication is expected to take place within that area not involving extensive mobility.

	ZTE/ZTE Trunking
	No
	We agree with rapporteur’s analysis, we think it is not problem for possible data lose.

	Kyocera
	No
	To avoid data loss, the UE should receive the service via Unicast first before transitioning to SC-PTM if the NW knows that the eNBs are unsynchronized.

	Huawei, HiSilicon
	No
	As analyzed above, data loss when UE moving between two adjacent eNBs with unsynchronized SC-PTM scheduling will not always happen. Even when the data loss happens, only one data packet might be lost, which is not a serious problem.


	MediaTek
	No
	

	Ericsson
	No (but should be addressed)
	As discussed in RAN2#89bis, we have not decided on the packet loss requirement in general. For Public Safety services we should avoid/minimize the packet loss and then 95% success rate may prove too low. If source and target cell provide the same MBMS service via SC-PTM, the SC-PTM transmission should be to some extent synchronized, i.e. sending same content at the same time if possible. It should be discussed whether the same G-RNTI should be used to avoid the delay for SC-MCCH reading.

	TD Tech
	No
	SC-PTM is used for public safety group service, for example voice group call. Small data loss is not a serious problem for these services.

	IPCom
	No (but should be addressed)
	Same view as Ericsson.

	NEC
	No
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	
	Public safety services require minimisation of packet loss in general. We agree with Ericsson that packet loss requirement is not stated for the public safety. Thus the design should aim to avoid packet loss.

	LG Electronics
	No (but should be addressed)
	As Ericsson said, if source and target cell provide the same MBMS service via SC-PTM, the SC-PTM transmission should be to some extent synchronized, i.e. sending same content at the same time if possible.

	ITRI
	No
	


Rapporteur’s summary:
17 companies participated in the discussion on this issue.

Majority companies (15) agree that the possible data loss due to the unsynchronized SC-PTM scheduling between two adjacent eNBs is not a serious problem, as only one data packet might be lost in this case.
Nevertheless, 6 companies think it is still beneficial to avoid/minimize the potential data loss in this case, even though a data loss requirement has not been specified for public safety. One possible solution mentioned was if source and target cell provide the same MBMS service via SC-PTM, the SC-PTM transmission should be to some extent synchronized, i.e. sending same content at the same time if possible. However, one company shows concerns about the complexity of such a solution.
Proposal 4: Confirm that the possible data loss due to the unsynchronized SC-PTM scheduling between two adjacent eNBs is not a serious problem to address. Nevertheless, if two adjacent eNBs are synchronized, based on network implementation and O&M efforts, the two eNBs could synchronize the SC-PTM scheduling to some extent (i.e. sending the same content at the same time if possible), to avoid/minimize the potential data loss.
2.4 Solutions for service interruption mitigation
Rapporteur’s note: Solutions that require MBSFN enhancement are considered out of scope of the study item.

2.4.1 Solutions for connected mode
For connected mode UEs, the following solutions for mitigating the service interruption were mentioned in [1][4][7].
Solution 1: UE implementation specific solution [1]
The UE can request to receive the group call over unicast when the SC-PTM reception quality is degraded below a threshold (threshold based on e.g. RSRQ, BLER). The threshold may be UE implementation specific, or be defined as part of the GCSE/MCPTT application in the UE. Note: such a solution was agreed in Rel-12 GCSE for group call over MBSFN.

Solution 2: eNB assisted unicast bearer request [1]
This solution is similar to the UE implementation specific solution, and the difference is that eNB will provide trigger criteria (e.g. RSRQ or BLER threshold) to the UE to assist the UE in requesting unicast bearer for the group call at an appropriate point in time.
Solution 3: Provision of neighbouring cell SC-PTM control info during handover [1][4][7]
The SC-PTM control info of the target cell, if present, could be provided to the UE by handover command, thus service interruption caused by the acquisition of target cell SC-PTM control info after handover could be avoided.
Solution 4: Broadcast of neighbouring cell SC-PTM control info 
One cell could broadcast the SC-PTM control info of the neighbour cells, so that the service interruption caused by the acquisition of target cell SC-PTM control info after handover could be eliminated.

Please companies show your opinion on which solution is preferred. 

Table 2.4.1-1: Companies’ view

	Company name
	Preferred solution
	Companies' comments

	Potevio
	Solution 3
	Both solution 1&2 requires the UE transit from SC-PTM bearer to Unicast bearer and then transit from Unicast bearer to SC-PTM bearer, however solution 3 enables UE smoothly convert from SC-PTM to SC-PTM.

	Qualcomm
	Solution 3
	MBMS Interest Indication shall be enhanced with TMGI so that eNB can select target cell optimally. To enable make-before-break handover, before handover is triggered, eNB shall indicate UE to establish unicast if target cell doesn’t support SC-PTM/MBSFN.

	Nokia Networks
	
	We prefer to focus on scenarios selection first before going in to solution details.

	ZTE/ZTE Trunking
	Solution 4
	We prefer to the broadcasting neighbour cell information on SC-MCCH, which is benefit for both IDLE and connected mode (We will have a separate paper on this issue).

	Kyocera
	Solution 3
	To avoid unnecessary transitions from SC-PTM to Unicast and back to SC-PTM, the SC-PTM control info of the target cell should be provided to the UE.  This assumes the serving cell must know which GC service is of interest to the UE.

	Huawei, HiSilicon
	Solution 3
	Agree with Qualcomm, solution 3 also means, UEs in RRC_CONNECTED need to report the TMGI(s) of the group(s) of interest to the eNB. As one of the option, MBMS Interest Indication message might be updated for this purpose.

	MediaTek
	Solution 2 and 3
	For SC PTM to SC PTM, solution 3 can reduce service interruption.

For SC PTM to unicast, solution 2 can be used to guarantee performance over solution 1, whose performance varies with UE implementation.

	Ericsson
	Solution 3
	Solutions 1&2 may complicate the link adaptation procedure for SC-PTM transmission. 

Also, moving out of a SC-PTM cell happens more often than moving out of a larger MBSFN area and thus, the impact of mobility is larger for SC-PTM. 

Solution only works with modified MBMSInterestIndication as indicated by QC.

In general the complexity has to be weighted to the benefits for the scenarios that are to be supported in Rel-13

	TD Tech
	Solution 3
	Solution 3 brings seamless handover from SC-PTM to SC-PTM and is more efficient than unicast (Solution 1 and 2).

	IPCom
	Solution 4​
	Same view as ZTE.

	NEC
	Solution 3
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Solutions need to be analysed against the service continuity scenarios and complexity should also be taken into account.
	We prefer to finalise discussion on end to end solution in support of SC-PTM first and the deployment scenarios.

Some remarks on service continuity solutions under discussion:

Solution 1: left to UE implementation hence there is no network control on the bearer type selected by the UE. note that appropriate selection of bearer type is important to achieve high radio efficiency claimed by SC-PTM. Also agree with Ericsson, feedback mechanism and the link adaptation for SC-PTM are not been discussed; await response from RAN1.

Solution 2: when considering time to take meaningful measurements, the specification impact (involving RAN4) and benefits of such solution are yet to be investigated. Also shows the drawback of solution1.

Solution 3: preparation of target eNB for arrival of UE receiving SC-PTM is required. the UE needs to inform the service ID to the eNB. reopens the previous discussion on whether to provide service information, MBSFN SAI or frequency information is assisting the eNB on service continuity for MBMS service

Solution 4: heavy signalling load should be taken into account when considering pain vs gain.

Above solutions don’t address all of service continuity scenarios discussed above. It is also preferable to support a common solution for both RRC_Idle and RRC_Connected UEs



	LG Electronics Inc.
	Solution 3 and 4
	We think that MBMS interest indication should additionally include TMGI for SC-PTM. For service continuity to SC-PTM cell, neighbouring SC-PTM configuration can be contained in handover command.

	ITRI
	Solution 3
	


Rapporteur’s summary:
17 companies participated in the discussion on this issue.

Solution 1: 0 supporting company
Solution 2: 1 supporting company
Solution 3: 11 supporting companies
Solution 4: 4 supporting companies
The majority of the companies (11) prefer to adopt solution 3 to minimize the service interruption time for UEs in RRC_CONNECTED. This assumes that the UE needs to communicate the TMGI to the serving cell via e.g. enhanced MBMS Interest Indication message.
Proposal 5: Adopt solution 3 to minimize the service interruption time for UEs in RRC_CONNECTED.
2.4.2 Solutions for idle mode
For Idle mode UEs, the following solutions for mitigating the service interruption were mentioned in contribution [1][4].
Solution 1: UE implementation specific solution [1]
The UE can request to receive the group call over unicast when the SC-PTM reception quality is degraded below a threshold (threshold based on e.g. RSRQ, BLER). The threshold may be UE implementation specific, or be defined as part of the GCSE/MCPTT application in the UE. Note: such a solution was agreed in Rel-12 GCSE for group call over MBSFN.
Solution 2: eNB assisted unicast bearer establishment [1]
This solution is similar to the UE implementation specific solution, and the difference is that eNB will provide trigger criteria (e.g. RSRQ or BLER threshold) to the UE to assist the UE in requesting unicast bearer for the group call at an appropriate point in time.
Solution 3: Broadcast of neighbouring cell SC-PTM control info [1] [4]
One cell could broadcast the SC-PTM control info of the neighbour cells, so that the service interruption caused by the acquisition of target cell SC-PTM control info after cell reselection could be eliminated.

Solution 4: eNB assisted RRC connection establishment [4]
The eNB will broadcast trigger criteria (e.g. RSRP or RSRQ) to assist the UE to perform the RRC connection establishment when the UE is about to move out of the SC-PTM cell coverage. Subsequently, solution 3 for connected mode UEs in section 2.4.1 can be adopted.
Please companies show your opinion on which solution is preferred. 

Table 2.4.2-1: Companies’ view

	Company name
	Preferred solution
	Companies' comments

	Potevio
	Solution 4
	This solution aligns with connected mode solution.

	Qualcomm
	Solution 3+4
	System information shall be enhanced for UE to know which cell has its interested TMGI. Then, UE can reselect suitable target SC-PTM cell without going into RRC_CONNECTED and sending any signalling. 
If UE cannot find qualified target cell broadcasting its interested TMGI, the UE should enter RRC_CONNECTED and follow the RRC_CONNECTED procedure for service continuity. The trigger for UE to enter RRC_CONNECTED mode could be either cell reselection criteria or eNB indicated RSRP/RSRQ thresholds. 
UE cannot find qualified target cell broadcasting its interested TMGI may be caused by two reasons: 

· Indeed no neighbour cell broadcasting its interested service; or
· The neighbour cells’ SC-PTM information is too big to fit into SIB

	Nokia Networks
	
	We prefer to focus on scenarios selection first before going in to solution details.

	ZTE/ZTE Trunking
	Solution 3
	We prefer the similar solution for both IDLE mode and Connect mode.

	Kyocera
	Solution 3
	IDLE UEs shouldn’t need to transition to CONNECTED just to be able to receive SC-PTM transmission on the target cell.  SIB should be enhanced to provide the necessary information regarding SC-PTM transmissions in neighbour cells.

	Huawei, HiSilicon
	Solution 4, Solution 3 is also acceptable
	Solution 4 is simple and is aligned with the solution 3 for UEs in RRC_CONNECTED in section 2.4.1.

For solution 3, in our view, the neighbouring cell SC-PTM control info should be accommodated in the SC-MCCH rather than in the SIB.

	MediaTek
	Solution 2 and 3
	We think solution 2 can be the baseline solution for leaving SC-PTM to unicast, which is applicable for both connected and idle mode.

Since SC-PTM is an alternative when the service area is small and number of users in the cell is small, we think enhancement for SC PTM to SC PTM in idle mode is not essential. If any solution, we suggest to directly apply current MBSFN service continuity design.

	Ericsson
	Potentially solution 4, but impact has to be evaluated.
	Solutions 1&2 might unnecessarily make the UE establish a unicast bearer even if the service is provided via SC-PTM.

Solution 3 causes too much overhead if control info is provided for each TMGI.

In solution 4, the UEs will move to RRC_CONNECTED upon cell change. The impact of this solution has to be evaluated in more detail as mobility has a larger impact as SC-PTM covers only one cell, while MBSFN covers multiple cells so that cell changes have a smaller impact for MBSFN. This then also relates to the CONNECTED mode solution and scenario discussion.

	TD Tech
	Solution 4
	UE in IDLE mode and Connected mode can use the same solution. The solution 4 has small impact on specifications 

	Vodafone
	Solution 3
	We prefer for now solution 3

	IPCom
	Solution 3
	Same view as ZTE.

	NEC
	Solution 3
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Impacts and complexity of solutions should be investigated
	Same comments as in previous section apply for solution 1&2.

Solution 3: heavy signalling load should be taken into account.

Solution 4: may result in the UE kept in RRC_Connected for short period of time. The solution should be investigated considering the number of transitions and frequency in hence system impact.

	LG Electronics
	Solution 3
	We think that re-using SIB15 should be considered as SC-PTM solution.

	ITRI
	Solution 3
	Same view as ZTE


Rapporteur’s summary:
18 companies participated in the discussion on this issue.

Solution 1: 0 supporting company

Solution 2: 1 supporting company

Solution 3: 10 supporting companies

Solution 4: 6 supporting companies

It seems that companies’ preferences are solution 3 and solution 4. However, there are concerns from 3 companies that Solution 3 may cause too much signalling overhead.

Proposal 6: Down select solution 3 and solution 4 as potential solutions to minimize the service interruption time for UEs in RRC_IDLE.
2.5 Solutions for service continuity in multi-frequency network
Contribution [6] proposed to reuse the existing MBMS service continuity concept for SC-PTM. RRC_CONNECTED UEs could analogously send an MBMSInterestIndication message, so that the eNB can assist the UE to stay or get on the right carrier frequency during handover [6][7]. RRC_IDLE UEs can analogously perform autonomous frequency prioritization (i.e. prioritize the SC-PTM frequency for reselection) [4][6][7]. By this way, UEs of the same group can end up on the same carrier frequency during handover/cell reselection, which allows group users to benefit from radio resource efficiency introduced by SC-PTM. 
If the existing MBMS service continuity concept is not reused for SC-PTM, then SC-PTM transmission for one group may be provided over multiple carrier frequencies in one location, which costs extra resources, but allows balancing unicast traffics across different carrier frequencies.
Please companies show your opinion on whether the existing MBMS service continuity concept should be reused for SC-PTM.
Table 2.5-1: Companies’ view
	Company name
	Whether the existing MBMS service continuity concept should be reused for SC-PTM (Yes/No)
	Companies' comments

	Potevio
	Yes
	The existing MBMS service continuity concept can be reused for SC-PTM 

	Qualcomm
	Yes
	But, for service continuity purpose, this mechanism should be enhanced, e.g. add TMGI into MII, cell info into SIB15. 
If the mechanism is used only for directing UEs to same frequency and different mechanism is used for service continuity, the existing MBMS service continuity mechanism can be directly reused.

	Nokia Networks
	Yes
	Reuse of existing concepts as much as possible is always preferred.

	ZTE/ZTE Trunking
	Yes
	However, We propose this issue left for future version.

	Kyocera
	Yes
	We think the existing concept for service continuity should be reused but it will be necessary to enhance MII by either adding TMGI to MII or a separate indication for TMGI.

	Huawei, HiSilicon
	Yes
	The existing MBMS service continuity concept (MII and SIB15) can be directly reused for SC-PTM, which enables UEs in the same group to end up on the same carrier frequency during handover/cell reselection.

But as commented by Qualcomm, MII and SIB5 might need to be further enhanced to minimize the service interruption time.

	MediaTek
	Yes
	

	Ericsson
	Yes
	We should reuse existing mechanisms if possible. Due to synchronization issues between SC-PTM cells, it could be necessary to enhance the procedure and evaluate the complexity.

	TD Tech
	Yes
	The existing MBMS service continuity concept can be reused for SC-PTM.

	Vodafone
	TBD
	I think it is always useful to re-use existing mechanisms if applicable, but I am not sure there is a big value of doing it with SC-PTM

	IPCom
	Yes (if applicable)
	Reuse of existing concepts is preferred, if applicable.

	NEC
	Yes
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	
	We should reuse the existing mechanism as much as possible. Unnecessary introduction of solutions should be avoided.

But need to investigate whether the existing MBMS service continuity mechanisms are applicable to SC-PTM considering that the design target and deployment scenarios are different.

	LG Electronics
	Yes
	Re-using SIB15 should be considered as SC-PTM solution.

	ITRI
	Yes
	


Rapporteur’s summary:
18 companies participated in the discussion on this issue.

The majority of the companies (15) think that the existing SIB15 based MBMS service continuity concept can be reused for SC-PTM. One operator is not sure whether there is a big value of doing it for SC-PTM. 2 companies want to investigate whether the existing MBMS service continuity mechanisms are applicable to SC-PTM.
Proposal 7: As the baseline, reuse the existing SIB15 based MBMS service continuity concept for SC-PTM. Further enhancements on SIB15 and MII are not precluded.
3 Conclusion

RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: For service continuity, prioritize the investigation on “Mobility from SC-PTM to SC-PTM” and “Mobility from SC-PTM to Unicast” in Rel-13. Investigate “Mobility between SC-PTM and MBSFN” only if time allows.
Proposal 2: Add a NOTE under Table 2.2.1-1 to explain that:

1) The UE may experience additional service interruption due to the acquisition of target cell MIB/SIB1 (i.e. 30ms).
2) The UE may experience additional service interruption due to the possible data loss (i.e. one data packet) caused by the unsynchronized SC-PTM scheduling between the source cell and the target cell.
Proposal 3: Add a NOTE under Table 2.2.2-2 to explain that “The UE may experience additional service interruption due to the acquisition of target cell MIB/SIB1 (i.e. 30ms)”. Furthermore, update the “Total time row” to also show the values for RRC_CONNECTED UE case. 
Proposal 4: Confirm that the possible data loss due to the unsynchronized SC-PTM scheduling between two adjacent eNBs is not a serious problem to address. Nevertheless, if two adjacent eNBs are synchronized, based on network implementation and O&M efforts, the two eNBs could synchronize the SC-PTM scheduling to some extent (i.e. sending the same content at the same time if possible), to avoid/minimize the potential data loss.
Proposal 5: Adopt solution 3 to minimize the service interruption time for UEs in RRC_CONNECTED.
Proposal 6: Down select solution 3 and solution 4 as potential solutions to minimize the service interruption time for UEs in RRC_IDLE.
Proposal 7: As the baseline, reuse the existing SIB15 based MBMS service continuity concept for SC-PTM. Further enhancements on SIB15 and MII are not precluded.
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