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1 Introduction

This email discussion aims to progress SC-PTM on the following aspects:
[91#23][LTE/SC-PTM] Service continuity (Huawei)

-
Discuss suitable means to realize service continuity 

-
Consider overhead in broadcast and e.g. update frequency

=>
Intended outcome: Email discussion report to the 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

The objectives of the WI for SC-PTM include:

3)
Specify necessary solutions to support service continuity when the UE moves between the cells where SC-PTM transmission is available or when the UE moves from the cell where SC-PTM transmission is available to the cell where it is not (i.e. via unicast), if the solution doesn’t significantly impact the radio efficiency and signaling overhead. Afterwards, as a second priority if time permits, solution to support service continuity for UEs in RRC_IDLE may be identified and considered for specification.

This means that:

-
two target service continuity scenarios should be considered (SC-PTM-SC-PTM and SC-PTM-Unicast)
-
impact on radio efficiency and have signalling overhead should be considered
-
the solution may support only UEs in RRC_CONNECTED, or UEs in RRC_IDLE and RRC_CONNECTED
2.1 Service continuity for UEs in RRC_CONNECTED

There is mainly one solution for RRC_CONNECTED UEs only (suggested in [2], [3], [4], [6] and [7]), which covers both service continuity scenarios:

-
the UE indicates the TMGI(s) of MBMS services which the UE is receiving or interested to receive
-
before handover, the eNB indicates whether the service of interest for the UE is available in the target cell and the configuration of the associated service
One possible such procedure is illustrated in [2]:
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This procedure should allow the UE to start reception of the desired MBMS service(s) immediately when entering the target cell.
One drawback of this solution is some signalling overhead to report interest in MBMS services. However, if this scheme is used for group communications, change in UE interest may only occur upon joining the service or changing group, so it could always be sent together with application signalling.

Companies are kindly invited to provide their answers to the following questions

1)
Is it acceptable that MBMS service continuity improvement is only specified for UEs in RRC_CONNECTED (left to UE implementation in RRC_IDLE)?

2)
If the answer is yes, is the above principle suitable (details can be suggested in comments)?

	Company name
	Yes/Yes, Yes/No or No
	Comments (including detailed suggestions)

	TD Tech
	YES/YES
	Service continuity for UEs in RRC_IDLE will be subject to UE implementation, i.e. enter RRC_CONNECTED in cell edge, and then follow the solution for RRC_CONNECTED.
The HO procedure through S1 interface should also be considered.

	LG
	1) No
	We agree with the proposed procedure to provide service continuity to RRC_CONNECTED UE in both scenarios, i.e. SC-PTM cell ( another SC-PTM cell and SC-PTM cell ( non SC-PTM cell. 

As described below, the service interruption when moving from SC-PTM cell to non-SC-PTM cell is significantly longer than the service interruption when moving from SC-PTM cell to another SC-PTM cell.
So we think we should reduce at least the interruption when moving from SC-PTM cell to another SC-PTM cell for RRC_IDLE UE. 

	Ericsson
	YES/NO
	We should define solutions for RRC_CONNECTED, as explicitly stated in the WID. The solution should be selected without bias of RRC_IDLE, as RRC_IDLE is a second priority. Also, a solution is defined only if “the solution doesn’t significantly impact the radio efficiency and signalling overhead.”

We therefore think a solution for fulfilling the requirements for RRC CONNECTED should be selected without the bias of RRC Idle to begin with.
The solution example above means that the UE has to inform the eNB about all MBMS services (TMGIs) that it is receiving or interested to receive via SC-PTM. In MBMS Rel-11, there was major concern that this may result in a high amount of uplink transmission if the set of TMGIs changes frequently. Therefore, only frequency information is provided in the MBMSInterestIndication. If unnecessary uplink transmission is to be avoided, this requires new trigger criteria for the MBMSInterestIndication, which will in turn increase the UE complexity.
Alternatively, if the MCE configures the TMGI to G-RNTI mapping for all cells equally (Solution b in Section 2.2), this would not introduce any extra overhead neither in the downlink (SC-PTM control info for neighbour cells) nor uplink (potentially more frequent transmission and/or modification of MBMSInterestIndication). A PDCCH scrambled by G-RNTI contain the resource block allocation as well as the MCS for the SC-PTM transmission on PDSCH. This would allow for cell individual resource allocation.
This solution alternative would fulfil the WID requirements on radio efficiency and signalling overhead.


	Nokia Networks
	No
	We don't have to have a fully standardized solution for RRC_CONNECTED while leaving it fully up to implementation for RRC_IDLE. We can have a compromise solution which benefits both RRC_CONNECTED and RRC_IDLE UEs which is what we proposed in [5]. We think the source cell could just indicate which services are available as SC-PTM transmission service in the neighbour cells instead of providing the actual SC-PTM configuration for services in the neighbour cells. We can then leave it up to UE implementation to decide whether to proactively switch to unicast in the source cell itself or not. See [5] for more details.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes
	Specifying the solutions for RRC_Connected UEs only is the priority. 
We would prefer signalling optimisation in order to minimise the signalling overhead. Solution is FFS. 

	Kyocera
	No
	Since it is already agreed that SC-PTM should be applicable to IDLE UEs, this should also mean that service interruption should be reduced as much as possible, similar to that for MBSFN. UE implementation without sufficient NW assistance would not work very well. 

	Qualcomm
	No
	Agree with Nokia that the source cell shall indicate the available services of neighbour cell. This mechanism could be useful for both RRC_IDLE and RRC_CONNECTED.

If MBMS Interest Indication can be enhanced for RRC_CONNECTED UE to indicate interested TMGIs. The eNB could use this info in selecting optimal target cell.

	Huawei, HiSilicon
	No
	A solution only for RRC_CONNECTED UEs would make SC-PTM not so usable. We think that we could find a compromise solution that also benefits UEs in RRC_IDLE.
With respect to Ericsson' comment:
- according to TR 36.890 and to RAN2 agreement to use a fixed value for SC-MCCH RNTI, when a RRC_CONNECTED UE moves out of the serving cell, the worst interruption time is 90 ms if the new cell provides the service via SC-PTM, 260 ms if it does not (almost x3)
-solution b) in 2.2 does not address the second case (i.e. addresses half of high priority objectives of the WID) and does not improve the worst interruption time, hence it looks highly questionable


Another benefit exposed for reporting the UE interest in specific MBMS services indicated in SC-MCCH [2] is that it could be used by the eNB to e.g. avoid scheduling unicast transmission for the UE in the same TTI like a MBMS service which the UE is interested to receive, so the UE does not need to support parallel MBMS and unicast reception in the same TTI on the same carrier.

Companies are kindly invited to provide their answer to the following question:

3)
If a solution for MBMS service continuity in RRC_IDLE and RRC_CONNECTED is introduced (see 2.2 below), should the RRC_CONNECTED UEs still report the TMGIs of MBMS services listed on SC-MCCH which the UE is interested to receive in order to assist the eNB for scheduling?
	Company name
	Yes or No
	Comments (including detailed suggestions)

	TD Tech
	yes
	For the UE does not support simultaneous reception, UE can report the TMGIs r to assist the eNB for scheduling

	LG
	Yes
	When a specific TMGI is provided on a SC-PTM cell on f2 but not on a SC-PTM cell on f1, while in RRC_CONNECTED, UE on f1 needs to indicate TMGI to eNB. Then UE could be handed over to the SC-PTM cell on f2, or eNB will set up the TMGI on the cell on f1.

	Ericsson
	(NO)
	See answer above, and comment on RRC_IDLE. With our proposed solution there is no need to send the TMGIs. 

	Nokia Networks
	Yes
	UE indicating interested services to eNB is also useful for eNB to redirect the UE to the cell where the service is available via SC-PTM transmissions.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No
	The need for parallel reception of unicast and SC-PTM and it’s consequences are not yet investigated/ quantified. We don’t see the need for designing a solution for a un-identified problem 

	Kyocera
	Yes
	We agree that the Connected UEs should report the TMGIs to its serving cell to assist with eNB for scheduling.  We do assume that this report is also beneficial for the NW for the same reasons as the existing MBMS Interest Indication.

	Qualcomm
	Yes
	Agree with Nokia

	Huawei, HiSilicon
	Yes
	RAN1 previously answered that it is not possible to expect that all UEs support simultaneous reception of unicast and SC-PTM in the same subframe on the same carrier, so we see the use for such a proposal for UEs not capable of simultaneous reception.
RRC_CONNECTED UEs changing interest are most likely UEs from active users, i.e. with ongoing data transmission, so reporting change of interest shouldn't be a problem. In the case of group communications, change of group comes with a lot of application signalling, overhead of TMGI reporting is insignificant.
Besides, we agree with Nokia Networks that, assuming the eNB knows which neighbour cells provide the same service (like in solution e in 2.2), knowing the MBMS service(s) of interest (in addition to the frequency) can be used to avoid handovers to a cell not providing the service, that the legacy scheme cannot avoid (inter-frequency neighbour cell member of a SAI in the USD, co-channel macro/small cell).


2.2 Service continuity for UEs in RRC_IDLE and RRC_CONNECTED

To ensure service continuity in both scenarios as in the WID, the following solutions were considered:
a)
Apply the legacy mechanism (based on USD/SIB15 and indication of MBMS frequencies of interest [6]

b)
Use the same G-RNTI for the same service across neighbour cells [1], [5]

c)
Use the same TTI for the same data across neighbour cells [1]

d)
SC-MCCH indicates availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell [5]
e)
SC-MCCH indicates the neighbour cell configuration of each MBMS service included in SC-MCCH [2], [6]
The table below attempts to essential aspects of the above proposals.
	Solution
	Benefits / Limitations
	Specification/system impact
	Dependencies / Comparison

	a) apply the legacy mechanism (based on USD/SIB15 and indication of MBMS frequencies of interest
	- avoids moving to a cell on another frequency such that MBMS reception is not possible
- does not reduce data loss in any of the two target scenarios 
	- No impact (?)
	- has benefits in addition to any other solution

	b)
use the same G-RNTI for the same service across neighbour cells [1], [5]
	- reduces data loss when moving to another cell providing the service 
- does not reduce data loss for moving to a cell not providing the service
	- Requires centralized G-RNTI allocation from the MCE (needs to see whether this works for distributed MCE architecture)
- UE needs to monitor TMGI continuously in new cell until SC-MCCH reception.

- UE still needs to find TM (e.g. "blind detection")
	- b)+d) have the same benefit like e) if the UE can determine TM (e.g. "blind detection")

- could be used to omit TMGI in e)

	c)
use the same TTI for the same data across neighbour cells [1]
	- reduces data  loss when moving to another cell providing the service

- does not reduce data loss for moving to a cell not providing the service
	- Requires network synchronization

- Requires partially centralized RRM from the MCE (needs to see whether this works for distributed MCE architecture)
- No UE impact
	- in addition to b)+d) or to e), can avoid any data loss when moving to another cell providing the service

	d)
SC-MCCH or SIB indicates availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell [5]
	- reduces data loss when moving to another cell not providing the service
- does not reduce data loss when moving to another cell providing the service but when combined with b), coordinated G-RNTI, it reduces data loss when moving to another cell providing the service
	- Requires providing cell list for a service from MCE or neighbour eNB
- Overhead on SC-MCCH
	- b)+d) have the same benefit like e) if the UE can determine TM (e.g. "blind detection")
- b)+d) requires less signalling (neighbour cell ID + TM) on SC-MCCH needed in comparison to e)

	e)
SC-MCCH or SIB indicates the neighbour cell configuration of each MBMS service included in SC-MCCH [2], [6]
	- reduces data loss for both target scenarios
	- Requires providing SC-PTM configuration from neighbour eNBs
- Overhead on SC-MCCH
	- has equivalent benefit to b)+d)


It was evaluated during the SI that the service interruption when moving from a cell providing a service via SC-PTM service to a cell not providing the service via SC-PTM is significantly longer than the service interruption when moving from a cell providing a service via SC-PTM to another cell providing the service via SC-PTM.
Therefore, if any improvement for service continuity for UEs in RRC_IDLE is adopted, it should handle the case of UEs receiving a cell via SC-PTM moving to a cell not providing the SC-PTM service.

Companies are kindly invited to provide their answer to the following question:
4)
If any solution should be adopted for RRC_IDLE UEs, should this solution address both target scenarios? (move to another cell providing this service via SC-PTM and to move a cell not providing the service via SC-PTM)
	Company name
	Yes or No
	Comments (including detailed suggestions)

	TD Tech
	YES
	SC-PTM is used in the first scenario, unicast is used in the second scenario.

	LG
	No
	However, as mentioned in 1), we think the main purpose of service continuity in IDLE mode is to enable IDLE UE receiving MBMS service via SC-PTM to re-select another SC-PTM cell, not to reduce interruption.

	Ericsson
	(No)
	This is a second order question pending the RRC_CONNECTED solution for SC. See answer in 2.1

	Nokia Networks
	Yes
	In order to guarantee no interruption of the service when UE moves to a cell not providing the service via SC-PTM, it is necessary to establish a unicast bearer for the service delivery in the source cell. It is possible to rely on UE implementation specific utilization of broadcasted SC-PTM information for service continuity, e.g. the list of neighbour cells providing the MBMS service. In an example of UE implementation, when UE selects a new cell which is not in the list, the upper protocol layers can be notified about interruption of MBMS service reception prior the actual reselection of the cell.
About solution b), G-RNTI coordination among eNBs could also be done via O&M configuration.

About solution c), requiring network synchronization is an impact that can be considered as a drawback also. During the study we did not assume network synchronization. So a solution dependent on network synchronization should be avoided at least now in Rel-13.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes
	If a service continuity for RRC_Idle UEs is addressed, both scenarios should be investigated,

	Kyocera
	Yes
	In general we think the solution direction proposed in e) could address the need for both IDLE and CONNECTED UEs it would also he also address the two scenarios pointed out in the question regarding the mobility to a neighbour cell with/without SC-PTM since the UE would have all the necessary information ahead of time.  It should be further considered if a list of neighbour cells providing each MBMS service could also be provided in SIB so that IDLE UEs will not need to decode SC-MCCH to know whether the service of interest in provided via SC-PTM. 

With solution e) we agree that there would be some system impact in terms of coordination with neighbour eNBs, but for Solution 3 the serving cell will anyway need to coordinate with the target cell to provide the necessary configuration for SC-PTM during the handover procedure. It would be beneficial to prevent avoidable service interruptions.

	Qualcomm
	Yes
	System information enhancement with neighbour cell supported SC-PTM service list could be useful for both scenarios.

	Huawei, HiSilicon
	Yes
	Whether a solution is applicable only for RRC_CONNECTED UEs, or also for RRC_IDLE UEs, it must reduce the worst service interruption time, otherwise it doesn't seem valuable.


If the answer is yes, it means that at least, either solution b)+d) or solution e) should be adopted.

These two solutions create extra overhead on SC-MCCH for each MBMS service provided using SC-PTM:

- d) indicate Cell ID of every neighbour cell providing the service
- e) indicate (Cell ID, G-RNTI, TM, other information if any) of every neighbour cell providing the service
Cell ID is 16 bits, RNTI is 16 bits, TM could be 2 bits (3 values), so 34 bits/active service/neighbour cell providing the same service or 18 bits/active service/neighbour cell providing the same service. The overhead depends on area size of a service.
In case a service is started or stopped in a neighbour cell, SC-MCCH for this service should be updated also in the current cell. In existing MBMS, UEs receiving a service are reading MCCH at every MP and for UEs not receiving a service, the information update is not needed (e.g. no notification), so there should be no UE impact upon changes in neighbour cells.

Companies are kindly invited to provide their answer to the following question:

5) Do you think that SC-MCCH should at least indicate the list of neighbour cells providing each MBMS service included in SC-MCCH?

6) If the answer to the previous question is yes, do you think G-RNTI of neighbour cell should also be provided in SC-MCCH or G-RNTI should be the same?
7) If the answer to question 5) is yes, do you think TM for the same service in neighbour cells should also be indicated?

	Company name
	No, Yes/broadcast G-RNTI/ with(out) TM or Yes/same G-RNTI/(not) broadcast TM

	Comments (including detailed suggestions)

	TD Tech
	no
	All target cell’s information can be included in HO message.

	LG
	5) In principle, Yes

6) No
	5) If neighbour cell list is provided, IDLE UE can gain following two advantages:

- UE can move to a cell providing interested MBMS service via SC-PTM.
- UE can request RRC connection faster if there is no suitable neighbour cell providing the service via SC-PTM.

But, we wonder if only cells providing SC-PTM transmissions will provide neighbouring cell information. If not, SIB instead of SC-MCCH should indicate a list of MBMS service (similar to SIB15).
6) This causes severe signalling overhead not only on Uu interface but also on X2 interface.



	Ericsson
	No
	We are concerned about unnecessary overhead. This depends on the details of SC-MCCH scheduling

	Nokia Networks
	Yes/same G-RNTI/?TM?
	The question on TM can be decided later based on feedback from RAN1.



	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	
	Signalling overhead of such solution seems quite high. We also wonder of UE behaviour with respect to cell reselection.

	Kyocera
	Yes/broadcast G-RNTI/
	We assume there will be a mapping between G-RNTI and TMGI otherwise the UE wouldn’t know what service(s) are actually available in neighbour cells. We think it could be useful to also provide the TM information but we should first wait for LS response from RAN1 to clarify whether a UE can support the reception of multiple services with different TMs.  Additionally, the subframe occasions for decoding SC-MCCH of neighbour cells should also be provided.  

	Qualcomm
	
	The neighbour cell SC-PTM information should be provided in system information instead of SC-MCCH. 

Similar discussion happened in R11 for MBMS service continuity. The advantage of using SIB is: the info can be provided by non SC-PTM cell.  

	Huawei, HiSilicon
	Yes/?
	As analysed in TR 36.890 (repetition period of 80ms) and according to RAN2 agreement to use a fixed value for SC-MCCH RNTI, the interruption time for the SC-PTM to SC-PTM scenario is 90 ms in the worst case while in the SC-PTM to unicast scenario it is 260 ms (UE in RRC_CONNECTED) or 310-340ms (UE in RRC_IDLE).
This means that the SC-PTM to unicast scenario should be handled first and the only solution so far is to signal the list of neighbour cells providing each MBMS service included in SC-MCCH. Signalling of neighbour cells could be optimized to reduce overhead (e.g. use a common list of 16-bits cell IDs and provide a bitmap or index list per service, no repetition of this information, etc)
Broadcasting G-RNTIs of neighbour cell would add significant overhead (16 bits/neighbour/service) for less gain gain. Common G-RNTI seems difficult in the distributed MCE architecture.
We see no need to provide any SC-PTM information in non SC-PTM cells (except legacy SIB15) 


2.3 Additional optimizations

With the existing mechanism, based on SIB15+USD, the UE can prioritize/report the MBMS frequencies of interest, regardless whether the service is indicated on MCCH or not.
Without any change to specifications, the UE would use the same mechanism for all MBMS services, whether they are provided via MBSFN or SC-PTM. Not using this mechanism would actually require specification changes to distinguish different types of MBMS service.
Companies are kindly invited to provide their answer to the following question:
8) Should the existing mechanism (the UE can prioritize/report the MBMS frequencies of interest based on SIB15+USD) be applicable for any MBMS service, i.e. regardless whether MBSFN or SC-PTM transmission can be used?
	Company name
	Yes or No

	Comments (including detailed suggestions)

	TD Tech
	yes
	Smallest modification to the current specification

	LG
	Yes
	UE should be able to prioritize/report the MBMS frequencies of interest for SC-PTM service to support service continuity in RRC_IDLE/ CONNECTED, respectively.

	Ericsson
	Yes
	This should be the base-line assumption

	Nokia Networks
	
	Question is unclear. Section 2.3 says “Additional optimizations” but question 8 is suggesting reusing existing mechanism. Usefulness of SIB15+USD for SC-PTM is unclear so we do not suggest any additional optimizations without more detailed discussions.

	Alcatel-Lucent 
	
	Is the assumption, a service would be provided over MBSFN and SC-PTM using the same frequency as indicated on USD+SIB15?

	Kyocera
	No
	We don’t think interest indication for SC-PTM should be combined with that of MBSFN.  If the contents of SIB15 are only meant to support MBSFN, there shouldn’t be any requirement for the network to broadcast SIB15 to support SC-PTM.  As long as the serving cell broadcast the new SIB used for the configuration of SC-MCCH then the UE should be allowed to send SC-PTM Interest Indication.

	Qualcomm
	
	The existing mechanism should be enhanced to cell level and reused.

	Huawei, HiSilicon
	Yes
	Existing service continuity procedure are applicable for MBMS reception via a MBMS Point-To-Multipoint Radio Bearer (MRB) regardless of any further details, hence it could be applied for SC-PTM without any change.


Another optimization is to align to have the same UP packets transmitted in the same subframe in neighbour cells providing the same service via SC-PTM. Together with b)+d) or e), this can ensure that there is no data loss at all when the UE move between cells providing a service via SC-PTM. However, this proposal will not be beneficial for UEs moving to a cell not providing the service.

This requires network synchronization, to ensure alignment of packet transmission. This also requires fixing scheduling from the MCE, which may be feasible, but reduces the flexibility for the eNB. Besides, it may needs to be coordinated with other features, e.g. eICIC.

Companies are kindly invited to provide their answer to the following question:
9) Should neighbour cells transmitting the same service via SC-PTM transmit the same user plane packet in the same subframe (with sufficient network synchronization), as determined by the MCE?
	Company name
	Yes or No

	Comments (including detailed suggestions)

	TD Tech
	No
	The solution can not deal with the case when UE move from one MCE to another. 

	Ericsson
	Yes
	Apart from data loss, if there is no synchronization option possible between SC-PTM cells, the user plane packets are in principle scheduled in different subframes, so that interruptions still occur when the UE moves between SC-PTM cells even if control information is made available to the UE before the cell change. 


	Nokia Networks
	
	This looks like solution c) described in Section 2.2. How is this different from solution c) above?

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	
	eNB synchronisation is an requirement for this solution to work. we could see some merits of the solution in terms of avoidance of data loss. 

	Kyocera
	No
	This optimization creates too much restriction for the eNB.  In principle, SC-PTM should not require NW synchronization so this mechanism would also be somewhat limiting for NW deployment. Also the main benefit of this mechanism is that the serving cell doesn’t need to provide neighbour cell’s SC-PTM configuration.  But since there is no guarantee whether the neighbour cell will provide the UE’s service of interest (as compared to MBSFN), the UE would only find out about the lack of SC-PTM service after handover so there may be additional latency associated with the establishment of Unicast delivery for this service. 

	Qualcomm
	
	This could be a deployment option. The benefit is limited because the service broadcast is cell specific. Cell switching would still induce receiving interruption. If SC-PTM can be enhanced into synchronized non-cell specific broadcast using DMRS, the receiving interruption can be avoided.

	Huawei, HiSilicon
	No
	While this improvement can have merits, we think that it is addressing a specific deployment which isn't really in the scope of this WI.


3 Conclusion

In total, 10 companies provided their views.

-
6 companies prefer a solution addressing RRC_IDLE and RRC_CONNECTED UEs, 4 companies would be ok to specify a solution to improve service continuity only for RRC_CONNECTED UEs;
-
7 companies would like the UE to report the MBMS service(s) of interest, while 3 companies have concerns on such an approach;
-
8 companies think that if a solution is adopted which can address UEs in RRC_IDLE and RRC_CONNECTED, it should handle both service continuity scenarios which are the target of the WI;
-
6 companies think that the list of neighbour cells provided a service should be advertised while 2 companies think it should not;
-
6 companies think that the legacy MBMS service continuity should be reused (1 company think that it should be enhanced), 3 companies are not sure, 1 company think that the MBMS interest indication should be different for MBSFN and SC-PTM;
-
1 company would like to specify enhancement in case the network is synchronized, 3 companies prefer to leave this out of the current WI.
In general, there is no obvious consensus on the solution to be standardized.

However, based on company opinions, the email discussion rapporteur would suggest discussing a number of proposals below. The first proposals are the ones that seem the most likely to reach agreement.

Based on company opinion, we can confirm that, as stated in the WID, any service continuity solution should address both scenarios identified in the WID, i.e. mobility from a cell providing a MBMS service via SC-PTM to a cell also providing it via SC-PTM and mobility from a cell providing a MBMS service via SC-PTM to a cell where the UE needs to go to unicast reception.

Proposal 1: any service continuity solution should consider both scenarios identified in the WID, i.e. mobility from a cell providing a MBMS service via SC-PTM to a cell also providing this MBMS service via SC-PTM and mobility from a cell providing a MBMS service via SC-PTM to a cell where the UE needs to go to unicast reception to receive this MBMS service.

In the discussion, it was highlighted that network synchronization wasn't assumed in the scope of the SC-PTM SI and wasn't in the scope of the WI and only one company supports having it now.
Proposal 2: Service continuity solutions shall not require network synchronization.

Some proposals require some coordination from the MCE. However, there are two possible architectures for MBMS, centralized and distributed MCE. We should confirm that any solution adopted can work for both existing architectures.
Proposal 3: Service continuity solutions shall work in both centralized MCE architecture and distributed MCE architecture.

One solution which seems to reach widest interest is the possibility to apply to SC-PTM the legacy MBMS service continuity mechanism. This is also probably what requires the least work.
Proposal 4: Reuse the existing SIB15 based MBMS service continuity concept for SC-PTM. RRC_CONNECTED UEs will send the MBMSInterestIndication message so that the eNB can assist the UE to stay or get on the right carrier frequency during handover. RRC_IDLE UEs will perform autonomous frequency prioritization (i.e. prioritize the SC-PTM frequency for reselection).

As captured for question 2, in order to cope with UEs that cannot receive 2 TBs (1 unicast and 1 SC-PTM) in the same subframe on the same carrier, 7 companies would like to extend the MBMS interest indication to report the MBMS service of interest (e.g. TMGI) vs. 3 companies which think it is not needed. The rapporteur suggestion would be trying to go with the majority view.

Proposal 5: the UE in RRC_CONNECTED state can report the MBMS service(s) of interest (e.g. TMGI) in the MBMSInterestIndication message.

The scenario of the WID that causes the worst case interruption time when moving to a cell where the service currently received via SC-PTM is not provided via SC-PTM (260 ms or 340 ms depending on UE state) is around 3 times more than when going to a cell where it is provided via SC-PTM (90 ms), so a solution should be adopted for this scenario in the first place. The solution which has the highest support is to provide on SC-MCCH the availability in neighbour cells of each MBMS service included in the source cell.
Proposal 6: SC-MCCH indicates availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell.

Two companies suggest using a common RNTI allocation for the same service provided in neighbour cells. However, in order for this information to be beneficial, it would require the UE to blindly detect the transmission mode, which would need input from RAN1, and the network to provide means to do the common allocation in the distributed MCE architecture, which would need input from RAN3. Only one company suggests broadcasting the RNTI of neighbour cells. Therefore, it seems such improvement should be left out.

Proposal 7: When moving to a cell which provides via SC-PTM the service that the UE is currently receiving via SC-PTM, the UE acquires the G-RNTI from the SC-MCCH of the target cell.
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