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1 Introduction
This email discussion aims to progress SC-PTM on the following aspects:
[91bis#38][LTE/SC-PTM] SC-PTM UE capability and other issues (Huawei)
-
Discuss UE capability
-
Discuss PDCP layer related issue
-
Discuss whether using SI or MCCH to indicate the availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell
-
Discuss other potential left issues in the scope of WID
=>
Intended outcome: Email discussion report for the next meeting

The final deadline of this email discussion is Thursday, 2015-11-05, 23:59 Pacific Time. Earlier inputs are appreciated so that the rapporteur can have time to prepare the summary.
2 Discussion
2.1 PDCP layer issues
2.1.1 ROHC

Support of ROHC for SC-PTM was discussed in contribution [1][2], as follow:

1. It is clear that ROHC is efficient for the header compression for VoIP. Considering that voice group call (i.e. VoIP) is the dominate service for public safety, it is beneficial to adopt ROHC for SC-PTM. 
2. SC-PTM is a multicast mechanism and uplink feedback channel is not always there, hence it is natural to adopt the unidirectional mode ROHC for SC-PTM, like ROHC for D2D communication. With the unidirectional mode ROHC, the transmitter needs to fall back to full header transmission periodically. The UE who access an ongoing group communication has to wait until first available full header for decompression hence there is extra access delay which is equal to the period of full header transmission.
3. For UE accessing an ongoing group communication, the corresponding delay budget is 150ms for calls without application layer encryption and 350ms for calls with application layer encryption (as specified in 3GPP TS 22.179). Considering that there is one voice packet per 20ms, this gives an opportunity to compress several voice packets before full header is transmitted.
4. Considering that SC-PTM is a single cell concept, the ROHC functionality can be located in the eNB rather than in the BM-SC.
Please companies show your opinion on whether to support ROHC for SC-PTM in Rel-13. 

Table 2.1-1: Companies’ view on ROHC
	Company name
	Whether to support ROHC for SC-PTM (Yes/No) 
	Comments

	ZTE
	No
	The application data including the whole IP packets could be ciphered. To compress the IP header, the eNB would need to de-cipher the application data first. We may need to ask SA3 whether this is feasible. Considering the limited time in Rel-13, this should not be supported.

	LG
	No
	From service point of view, SC-PTM is same as MBMS. Since PDCP is not used for MBMS, there is no reason to configure PDCP only for SC-PTM.

	NEC
	Yes
	We agree with the rapporteur summary. In addition, some form of IP header is always present which is not encrypted and if network sees a benefit in reducing the IP header size then such possibility should exist in specifications.
When compared to MBSFN where the complete subframe is reserved for MBMS, there is benefit to system capacity in SC-PTM if ROHC is used because same subframe may be utilised to transmit MBMS and unicast service (may be for different UEs and from system point of view)

	Kyocera
	No
	Considering MBSFN also do not support ROHC, we don’t think it’s necessary to support ROHC for SC-PTM.  The additional spectral efficiency gain does come at the cost of the delay for UE’s joining an on-going group call. 

	QC
	No for R13
	RoHC is useful. But, R13 doesn’t have sufficient time to complete it.

	IPCom
	No
	Same arguments as expressed by ZTE, LG, and Kyocera.

	Huawei, HiSilicon
	Yes
	We think it would be straightforward as the gain is obvious
Question to ZTE: do you mean that even for unicast ROHC is useless due to application layer ciphering?

	Nokia Networks
	No
	We prefer to align SC-PTM solution as much as possible to the MBMS solution, which means having functionalities like ROHC located in two different places (eNB vs BM-SC) depending on SC-PTM or MBMS is used to transmit the MBMS service is adding to the solution complexity. This needs some more study before we can decide on the best solution. Also, the additional delay due to requirement to receive a full header needs some more analysis. In the last meeting, we would just like to focus on finalizing the capturing of all agreements made so far, in stage3 specifications. This is clearly an optimization and one can ask why optimize the SC-PTM for a specific type of service while SC-PTM can also be used for non-voice group services.

	CATT
	No
	Considering unidirectional ROHC is the only possible option and the compression gain achieved is a function of frequency of full header transmission, we prefer not to support RHOC for SC-PTM in Rel-13. 

	Ericsson
	No
	The detailed solution and the complexity/impact needs further study. We prefer to align SC-PTM to MBMS.

	TD-Tech
	No for R13
	Maybe RoHC is useful. But R13 doesn’t have sufficient time to complete it.

	
	
	


Rapporteur’s summary:
Majority of companies (9/12) prefer to not support RoHC for SC-PTM at least in Rel-13.
Proposal 1: RoHC is not supported for SC-PTM in Rel-13.
2.1.2 Ciphering
On PDCP functionality, ciphering also needs to be considered. As discussed in contribution [1][2], MBMS relies on application layer encryption and PDCP ciphering is not used. From the aspect of service requirement on security, there is no difference between MBMS and SC-PTM, i.e. PDCP ciphering is also not needed for SC-PTM. 
Please companies show your opinion on whether PDCP ciphering is needed or not for SC-PTM. 
Table 2.1-2: Companies’ view on PDCP ciphering
	Company name
	Need for PDCP ciphering (Needed/Not needed) 
	Comments

	ZTE
	No
	Some impacts on SA3 are expected, such as how to derive the key(s) for multiple UEs. Subsequently the security related signalling may also need to be multi-casted to multiple UEs. To save our time, this should not be supported in Rel-13.

	LG
	No
	From service point of view, SC-PTM is same as MBMS. Since PDCP is not used for MBMS, there is no reason to configure PDCP only for SC-PTM.

	NEC
	No
	We should avoid duplicate mechanisms for the same purpose. Since application layer encryption is there, there is no need for additional AS level encryption

	Kyocera
	No
	We prefer that cyphering be supported when both MBSFN and SC-PTM have the option to support the feature. We also agree with ZTE’s view regarding the delivery of keys to multiple UEs. 

	QC
	No
	Security can be supported in application layer.

	IPCom
	No
	Same arguments as expressed by NEC, and QC.

	Huawei, HiSilicon
	No
	Same arguments as expressed by NEC and QC.

	Nokia Networks
	Not needed
	OK to align with MBMS and leave ciphering to application layer. Similarly, we must align ROHC on MBMS and SC-PTM.

	Potevio
	No
	

	CATT
	No
	From the service requirement point of view, MBMS and SC-PTM support the transmission of similar services. Application layer encryption is considered to be sufficient for MBMS services. The same service could also be transmitted using SC-PTM depending on the network deployment. Therefore we don’t see a need for PDCP ciphering for service delivery over SC-PTM.

	Ericsson
	No
	We agree with the view of LG and Nokia

	TD Tech
	No for R13
	Maybe ciphering is useful. But R13 doesn’t have sufficient time to complete it.


Rapporteur’s summary:
All the companies (13) think that PDCP ciphering is not needed for SC-PTM.
Proposal 2: PDCP ciphering is not needed for SC-PTM.
2.2 Specified configuration
Specified configurations are fixed configurations of which the details are specified in the standard. The following specified configurations for MCCH/MTCH for MBSFN are specified in the current RRC specification:

9.1.1.4
MCCH and MTCH configuration

Parameters

	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	N/A
	
	

	RLC configuration
	UM
	
	

	Sn-FieldLength
	size5
	
	

	t-Reordering
	0
	
	


As discussed in contribution [2], the above specified configuration can also be used for SC-MCCH/SC-MTCH for SC-PTM, as both SC-PTM and MBSFN are DL multicast mechanisms. Note: 1) RAN2#91bis already agreed that SC-MCCH/SC-MTCH use RLC UM mode; 2) if RAN2 agrees to support the unidirectional mode ROHC for SC-PTM, specified configurations for PDCP also need to be specified, which can refer to the specified configurations for D2D communication.
Please companies show your opinion on whether the same specified configuration for MBMS can be adopted for SC-PTM.
Table 2.2-1: Companies’ view on specified configuration
	Company name
	Same specified configuration as MBMS (Yes/No) 
	Comments

	ZTE
	Yes
	

	LG
	Yes
	From service point of view, SC-PTM is same as MBMS. Thus, same specified configuration can be used for SC-PTM.

	NEC
	Yes
	

	Kyocera 
	Yes
	

	QC
	Yes
	

	IPCom
	Yes
	We see no reason to deviate from the specified configurations for MCCH/MTCH for MBSFN.

	Huawei, HiSilicon
	Yes
	

	Nokia Networks
	Yes
	

	Potevio 
	Yes
	

	CATT
	Yes
	The same service may be transmitted over either MTCH or SC-MTCH. Therefore, we don’t see a need for deviating from the MTCH configuration. Even though SC-MCCH may carry more information than MCCH depending on discussion in section 2.3.2, we think it is possible to use the MCCH configuration even for SC-MCCH.



	Ericsson
	Yes
	

	TD Tech
	Yes
	


Rapporteur’s summary:
All the companies (13) think that the specified configuration of MBMS can be applied to SC-PTM.
Proposal 3: Apply the specified configuration of MBMS to SC-PTM. 

2.3 Broadcast of service continuity information
For SC-PTM service continuity, RAN2#91bis agreed that, for each MBMS service provided via SC-PTM in the serving cell, the serving cell indicates the neighbour cells that also provide this MBMS service via SC-PTM. However, it is still FFS whether such information is provided in System Information or in SC-MCCH.
2.3.1 Neighbour cells information for MBMS services not provided via SC-PTM
The current RAN2 agreement allows the UE which is currently receiving MBMS services via SC-PTM to initiate unicast reception of the MBMS service before changing (by reselection or handover) to a cell where the MBMS service is not provided via SC-PTM.

Nevertheless, company supporting the use of System Information is actually bringing a new proposal, i.e. the serving cell would indicate, for MBMS services not provided via SC-PTM in the serving cell, neighbour cells providing the MBMS services via SC-PTM. According to the company supporting this new proposal, this would allow the UE in RRC_IDLE to prioritize cells providing the MBMS services of interest via SC-PTM during cell reselection. 
The following aspects need to be considered before agreeing on such a new proposal:

1) Such a new proposal will increase the signalling overhead.
2) The existing SIB15 mechanism already allows the UE to prioritize the frequency providing the MBMS services of interest via SC-PTM for cell reselection. It is not clear enough whether it is still necessary to prioritize one cell over the others on the same frequency.
3) Such a new proposal does not seem to address the critical problem, i.e. to reduce the service interruption time for service continuity.
4) With such a new proposal, even cells not supporting SC-PTM transmission need to broadcast neighbour cell SC-PTM information and support dynamic service start/stop information exchange (via M2 or X2).
Please companies show your opinion on whether to broadcast the availability in neighbour cells for MBMS services not provided via SC-PTM in the serving cell.

Table 2.3-1: Companies’ view on neighbour cells information for MBMS services not provided via SC-PTM
	Company name
	For MBMS services not provided via SC-PTM in the serving cell, whether to broadcast the availability in neighbour cells? (Yes/No)
	Comments

	ZTE
	No
	If the frequency information is provided from a non-SC-PTM cell to indicate the SC-PTM availability of the neighbour frequency, it is not necessary to provide additional cell-level information, as we expect this will not change the criterions for the frequency prioritization.

	LG
	Yes
	The SC-PTM transmission need not be limited to a specific frequency, while MBSFN transmission is limited to a specific frequency.

Currently SIB15 is used only for MBSFN. We think that the existing SIB15 cannot address the frequency where SC-PTM is served but MBSFN is not served. Otherwise, if SIB15 can address the frequency where SC-PTM is served but MBSFN it not served, UEs only supporting MBSFN may go to the frequency, but they will lose MBMS service continuity.

Due to the reason above, we think that UE supporting SC-PTM will need additional service continuity information in addition to the exiting contents of SIB15. So, the serving cell would need to provide service continuity information about a service on SC-PTM which is not served by the serving cell but served by a neighbouring cell.



	NEC
	No
	Agree with ZTE comment

	Kyocera 
	Yes
	With MBSFN, the SIB15 information would inform the UE whether the service of interest is supported on one of the frequency layers for both the serving cell and the neighbour cell belonging to the same MBSFN area. So when the idle UE prioritizes the frequency it should receive the MBMS service of interest.  This is different for SC-PTM since the serving cell and neighbour cell may not both provide the MBMS service on the same frequency. So with SIB15, the idle UE would not know prior to tuning to the frequency whether it’s the serving cell or the neighbour cell that  provides the service of interest.

	QC
	Yes
	It is useful for UE (up to implementation) to prioritize SC-PTM in cell reselection. It would increase the chance of using SC-PTM, and hence increase the spectral efficiency.

	IPCom
	Yes
	Broadcasting this kind of information for service continuity purposes would have some benefits.

	Huawei, HiSilicon
	No
	Please companies do not forget that the main intention of the discussion on service continuity is to reduce the service interruption time. However, broadcast the neighbour cell availability for MBMS services not provided in the serving cell cannot reduce the service interruption time.
RAN2 already agreed to reuse the existing SIB15 based service continuity mechanism for SC-PTM, which already allows the UE to prioritize the frequency providing the MBMS services of interest via SC-PTM for cell reselection.
In our understanding, for this new proposed mechanism, the only potential gain is to allow the UE in RRC_IDLE for intra-frequency cell reselection to prioritize a cell providing the MBMS services of interest via SC-PTM. However, we are not sure whether this is a good idea, as in general, for reselection between cells on the same frequency, the UE shall reselect to the cell with the best radio quality.

Further, the current specification of 36.304 only supports the prioritization of one frequency over other frequencies during cell reselection. For cells on the same frequency, prioritization of one cell over others during cell reselection is a new mechanism and we need to carefully consider whether it is feasible and the complexity and how the current specifications will be impacted.
The new proposed mechanism will also impact RAN3. If the eNB need to broadcast the neighbour cell availability for MBMS services not provided via SC-PTM in the serving cell, then relying on only M2 messages is not enough. X2 interface solution needs to be specified in RAN3 so that neighbour eNBs can dynamic exchange the service start/stop information. If this is needed for all eNBs, even not supporting SC-PTM, this makes it rather difficult to deploy (for SIB15, information is provided via OAM, so no problem).


	Nokia Networks
	No
	Is this addressing a scenario where serving cell does not provide MBMS services via SC-PTM for ANY services at all or is it the case where SC-PTM service is indeed provided in the serving cell but just not the specific service that is provided as SC-PTM service in the target cell?. If it is the former case then the UE can make a unicast to unicast service continuity and switch to SC-PTM in the target cell after moving to the target cell. During the study only the scenario where the UE is moving from SC-PTM to unicast was found to be in need of enhancements.

	Potevio
	No 
	First, if the UE is in RRC_IDLE, and the precondition of this issue is the serving cell doesn’t provide SC-PTM service at this moment, the UE wouldn’t perform SC-PTM service, because at this scenario, the UE must stay in RRC_CONNECTED mode for unicast service. That is to say, if the UE in RRC_CONNECTED, it perform unicast service and then eNB handover the UE to a cell which has SC-PTM service as much as possible; if the UE stay in RRC_IDLE, that means the UE doesn’t want SC-PTM service no matter by SC-PTM or unicast approach, thus there is no need to provide the neighbour cell information by SIB or MCCH. 

	CATT
	No
	Regarding cell selection/reselection, the UE should be camped on the best cell of the selected frequency layer regardless of whether a MBMS service is provided or not. The frequency is prioritised based on the MBMS interest based on the information received over USD.

Indeed, the cell selection/reselection based on the SC-PTM service availability is a new proposal, as indicated by the rapporteur this proposal deviates from the purpose of service continuity which is the discussion point here. We don’t see an urgent need for introducing such cell selection/reselection enhancement in Rel-13. 

	Ericsson
	No
	The UE should reselect to the cell with the best radio quality. The proposed solution assumes either Idle mode or that the UE is receiving the service over a unicast bearer. The latter can be handled by unicast to unicast service continuity. For cell reselection, the SIB15 mechanism should be sufficient.

	TD Tech
	No
	Too much signalling overhead.


Rapporteur’s summary:
For MBMS services not provided via SC-PTM in the serving cell, majority of companies (9/13) prefer to not broadcast their availability in neighbour cells.
Proposal 4: For MBMS services not provided via SC-PTM in the serving cell, the serving cell does not broadcast their availability in neighbour cells.
2.3.2 SIB or SC-MCCH
1) Provision of SC-PTM service continuity information in SIB: 
The SIB could be the new SIB introduced for SC-PTM for the configuration of SC-MCCH reception information, or be another new SIB. If the answer to the question in section 2.3.1 is "yes", the additional service continuity information as proposed in section 2.3.1 (i.e. service continuity information for MBMS services not provided via SC-PTM) could also be provided by cells which do not perform any SC-PTM transmission (i.e. no SC-MCCH). 
With this option, the service interruption time would be long, as the system information update is rather slow and the UE can’t get the service start/stop information in neighbour cells in time. Furthermore, the system information update would impact UEs not supporting or not interested in SC-PTM reception. Another disadvantage is that for cells performing SC-PTM transmission, each TMGI included in SC-MCCH would be repeated in SIB, i.e. extra overhead. 
2) Provision of SC-PTM service continuity information in SC-MCCH:
Compared to option 1, the advantage of this option is that the service interruption time would be short, as the SC-MCCH update could be rather fast and UE can get the service start/stop information in neighbour cells in time. Another advantage is that there would be less signalling overhead as TMGIs don't need to be repeated.

In existing MBMS, UEs receiving a MBMS service are required to read MCCH at every modification period. Assuming the same principle, for SC-PTM, it is not necessary for the eNB to send the SC-MCCH change notification when SC-MCCH is changed due to the update of service continuity information, which means there is no impact to UEs that are not currently performing SC-PTM reception.
If the answer to the question in section 2.3.1 is "yes", a cell not transmitting SC-MTCH would have to transmit SC-MCCH to provide the additional service continuity information as proposed in section 2.3.1.
Please companies show your opinion on which option is preferred.
Table 2.3-2: Companies’ view on the provision of service continuity information
	Company name
	Which option is preferred (SIB/SC-MCCH)
	Comments

	ZTE
	Slightly prefer SIB
	We would expected that the configuration for the SC-PTM is rather semi-static as the legacy MBMS. Both options need the repeated transmission. Not sure which one saves more signalling overheads.

	LG
	SIB
	Regarding the options, we have the following concerns on the description of the options above.
1. In case that a list of TMGs is provided via SC-PTM at the serving cell, the list of TMGIs in SIB can refer to the list of TMGIs in SC-MCCH, so that overhead in SIB can be almost same as overhead in SC-MCCH. 

Furthermore, in case that a list of TMGs is not provided via SC-PTM at the serving cell, TMGI overhead will be same for both SIB and SC-MCCH. 

Accordingly, overhead issue will be same for both options.
2. Assuming that SC-MCCH modification period is similar to MCCH modification period in length, we are not sure that SC-MCCH update could be rather faster than SIB update. Moreover, we wonder if service start/stop doesn’t happen frequently because session would be mostly ongoing for PS services as we discussed to support GCSE via MBMS.
We think the main purpose of service continuity in IDLE mode is to enable IDLE UE to receive interested MBMS service via SC-PTM by prioritizing frequency of neighbouring SC-PTM cell. As we commented above, the serving cell would need to provide service continuity information about a service on SC-PTM which is not served by the serving cell but served by a neighbouring cell. So we prefer to use SIB rather than SC-MCCH to provide service continuity information.

	NEC
	SC-MCCH
	SIB option might disturb unnecessarily non SC-PTM UEs.

	Kyocera
	SIB
	Using the SIB to provide neighbour cell information is consistent with the existing UE behaviour for MBSFN.  We don’t think there’s an issue with repeating TMGI information since this information only needs to be provided in either SIB or SC-MCCH but not both.  With respect to the need for fast bearer switching, for CONN UEs, we assume the UE would have informed its serving cell of its interest in a particular TMGI so the serving cell should be able to assist the UE in receiving the service via SC-PTM or Unicast as needed for service continuity. For Idle UEs, we think the UE can always transition to CONN to receive the service of interest via Unicast or SC-PTM if the SIB update isn’t available yet.

	QC
	SIB
	RAN2 had MCCH vs SIB discussion for MBMS service continuity. Finally, RAN2 decided to broadcast the neighbour frequency service availability info on SIB. The majority reason is: SIB can be supported by non-MBMS cell. 
For SC-PTM, for same reason, we prefer SIB.

	IPCom
	SIB
	We agree with QC.

	Huawei, HiSilicon
	SC-MCCH
	Please companies do not forget that the main intention of the discussion on service continuity is to reduce the service interruption time when the UE moves from a SC-PTM cell to a unicast cell.
For the SIB approach, the system information update is quite slow (in general, the BCCH modification period is several seconds), and the UE can’t get the service start/stop information in neighbour cells in time. For example, assuming one neighbour cell stops to provide one particular MBMS service via SC-PTM transmission at a moment, the serving cell can only know about it after several seconds. During this period, UEs moving to that neighbour cell will still assume that the MBMS service is under SC-PTM transmission in that neighbour cell. Consequently, the service interruption time will be quite long, as the UE can only realize the real situation after changing to that neighbour cell and then setup the unicast bearer to continue receiving the MBMS service. For the SC-MCCH approach, this problem does not exist, as the SC-MCCH can be updated very fast (e.g. in several tens of milliseconds).
Furthermore, for the SIB approach, the system information update would impact UEs not supporting or not interested in SC-PTM reception. Even if each service isn't started or stopped so frequently, there could be many services provided by SC-PTM, i.e. information in SIBs could be updated rather frequently. In the case of SC-MCCH, only UEs currently receiving a MBMS service need to read SC-MCCH.


	Nokia Networks
	SC-MCCH
	Have a slight preference to using SC-MCCH than SIB.

	Potevio
	SC-MCCH
	We think the configuration of neighbour cell information is quite dynamic, because for public safety scenario, the number of users in a specific cell may change very quickly, then the modification period of these neighbour cell information shall be re-configured very constantly. If SIB is used, the minimum paging cycle is 320ms, thus compared to PDCCH indication for MCCH modification, it may take seconds to change the neighbour cell information for SIB scheme. Thus, we prefer SC-MCCH.

	CATT
	SIB
	We prefer SIB for providing neighbouring cell service information.

	Ericsson
	SC-MCCH
	This would allow for quicker acquisition of service change notifications and improve battery efficiency. 

	TD Tech
	SC-MCCH
	The SIB updates slowly. The SC-MCCH can be updated faster. It is important for public safety service.


Rapporteur’s summary:
6 companies prefer the SIB option, and 7 companies prefer the SC-MCCH option. Considering that the SC-MCCH option would allow the UEs to quickly get the service start/stop information in neighbour cells thus the service interruption time can be minimized in case of mobility (which is important for public safety services), also considering that the SC-MCCH option will avoid the unnecessary impact on UEs not supporting or not interested in SC-PTM reception, it is suggested to adopt the SC-MCCH option.
Proposal 5: SC-PTM service continuity information is provided in SC-MCCH. 
2.3.3 RRC signalling design
The following two options could be considered for the provision of the availability of MBMS services via SC-PTM in neighbour cells:

1. Option 1: For each MBMS service, introduce a list of cell identifiers to indicate the neighbour cells that providing the MBMS service via SC-PTM. This is the most straightforward option, however the signalling overhead might be a problem, as each cell identifier requires 27bits, i.e. ARFCN-ValueEUTRA (18bits) + PhysCellId (9bits).
2. Option 2: Introduce a list of cell identifiers as the neighbour cells that might provide MBMS services via SC-PTM, which is common to all the MBMS services. Then, for each MBMS service, introduce a bitmap (refers to the common neighbour cell list) to indicate the neighbour cells that providing the MBMS service via SC-PTM. This option is more efficient from signalling overhead perspective especially if there are a large number of activated MBMS services, e.g. 8 bits per MBMS service assuming there are up to 8 neighbour cells.
Please companies show your opinion on which option is preferred.
Table 2.3-3: Companies’ view on RRC signalling design
	Company name
	Which one is preferred (Option 1/Option 2) 
	Comments

	ZTE
	No strong view
	We could also use a list of cells, and for each cell including a list of MBMS services or a bit map of available MBMS services.

	LG
	No support for both options
	RAN2 agreed that the availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell should be indicated. However, RAN2 did not reach an agreement that a cell specific service continuity information is provided for SC-PTM.

We think that the frequency information like the contents of SIB15 is sufficient for SC-PTM because RAN2 will not improve cell reselection process based on a preferred service. Namely, idle UE cannot move to a cell providing SC-PTM which is not the best on a frequency. Accordingly, we think that both options are not needed for Rel-13.


	NEC
	No strong opinion
	CellId’s belonging to one ARFCN may be clubbed together

	Kyocera
	Option 2
	The savings in signalling overhead seem worthwhile to introduce this mechanism.

	QC
	Option 2 as baseline
	Option 2 can be used as baseline. And, we are open for better solutions.

	IPCom
	No strong view
	

	Huawei, HiSilicon
	Option 2
	Option 2 is more efficient from signalling overhead perspective.
Comments to LG’s comments: Provision of the availability of MBMS services via SC-PTM in neighbour cells are already agreed by RAN2. Also, I think LG’s comments here are conflicting with LG’s comments provided in section 2.3.1.

	Nokia Networks
	New Option 3
	The bitmap could be the other way around i.e. bitmap for services and give it for each cell i.e. a list of cells with bitmap of services per cell.

	Potevio
	No strong opinion
	

	CATT
	Slight preference for option 2 
	Signalling compression is generally welcome specially when considering the transmission of information using SIBs.

	Ericsson
	
	An optimised solution seems not mature enough to be agreed. If the information is frequently updated, a signalling solution should allow for signalling only updated information.

	TD Tech
	Option 2
	Less signalling overhead


Rapporteur’s summary:
6 companies prefer the option 2, and 4 companies have no strong view, and 1 company proposes a new option 3 (i.e. bitmap for services and give it for each cell), and 1 company doesn’t support any option, and 1 company prefer to allow delta signalling. The new option 3 is not efficient from signalling overhead perspective since the length of the bitmap has to consider the maximum number of services that might be broadcast in one cell which is 1024 in the running RRC CR. In general, we do not use delta signalling for RRC broadcast signallings. Therefore, it is suggested to follow the majority and agree on the option 2.
Proposal 6:Agree on option 2 as the RRC signalling design for the service continuity information. 

2.4 UE capability
2.4.1 SC-PTM reception in multi-carrier scenario
According to the stage 2 running CR endorsed by RAN2:


[image: image1]
The sentence highlighted in yellow refers to UE CA capability and to the following parameters in the current RRC specification. The UE which sends the MBMSInterestIndication shall support simultaneous MBMS reception on the set of indicated frequencies. The eNB is supposed to take into account these UE capabilities when configuring the UE. 
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Companies are invited to answer whether similar UE capabilities are required for SC-PTM, i.e. whether it is necessary for the UE to report its SC-PTM reception capability on SCell, non-serving cell and async-DC cell? 
Table 2.4-1: Companies’ view on SC-PTM reception capability in multi-carrier scenario
	Company name
	SC-PTM reception capability on SCell, non-serving cell and async-DC cell (Yes/No)
	Comments

	ZTE
	Yes
	We think this should be conditionally mandatory while the SC-PTM capable UE also indicates the support of MBMS reception on SCell, or non-serving cell, or async-DC cell.

	LG
	No
	For initial specification of SC-PTM, limiting to PCell should be fine as RAN2 did for eMBMS. In addition, SC-PTM transmission is not limited to a specific frequency. Thus, UE would not need to struggle to receive SC-PTM on SCell, non-serving cell or async-DC cell because eNB can provide SC-PTM transmission on its PCell, if necessary.

	NEC
	Yes
	Good to have same capabilities as MBMS

	Kyocera
	Yes
	Considering MBMS may be received via MBSFN or SC-PTM, we believe the SC-PTM reception capabilities should not be different from MBSFN.

	QC
	No for R13
	R13 may not have sufficient time to evaluate the impact and solutions.

	IPCom
	Not necessarily
	A UE’s SC-PTM reception capability should not be limited to a specific frequency. Thus, one indication of support (e.g., to the PCell) should be enough.

	Huawei, HiSilicon
	Yes
	It is quite straightforward and for SC-PTM we can have similar capabilities as MBSFN. There are no other specification impacts in addition to specifying those 3 UE capability bits.
Answer to LG and IPCom comments: as agreed by RAN2, we will reuse the existing SIB15 based MBMS service continuity concept for SC-PTM. This means, the network will try to keep all UEs that interest in one MBMS service to stay on the same frequency to improve the radio efficiency.

	Nokia Networks
	No
	Multi-carrier aspects of SC-PTM are not part of SC-PTM WI scope. Too late to discuss and decide in the last meeting.

	Potevio
	No
	Given the very limited time of R13, there is no time to discuss this issue. 

	CATT
	No strong preference
	We haven’t identified any drawback of support of similar capability for SC-PTM.

	Ericsson
	No
	This has not been studied and needs further discussion

	TD Tech
	Yes
	Same as current MBMS


Rapporteur’s summary:
6 companies prefer to support SC-PTM reception on SCell/non-serving cell/async-DC cell, however 6 companies prefer the opposite, because 1) multi-carrier aspects of SC-PTM are not part of the WI, 2) this has not been studied and needs further discussion but Rel-13 has no sufficient time. 1 company has no strong preference. It is suggested to not consider multi-carrier aspects for SC-PTM reception in Rel-13 due to the limited time.
Proposal 7: SC-PTM reception is only supported on PCell in Rel-13. 

2.4.2 Simultaneous reception in one subframe on one carrier
As discussed in contribution [5], with the introduction of SC-PTM, one question is whether the UE can support simultaneous reception of unicast transmission and SC-PTM transmission as well as multiple SC-PTM transmissions (i.e. addressed by different Group-RNTIs) in one sub-frame on one carrier. 

RAN2 asked RAN1 about this question during the study phase and RAN1 provided the following answer in LS R2-152005:
Question 3)
Is it feasible to support simultaneous reception of unicast and one or more SC-PTM transmissions in one subframe on one carrier?

Answer: In the existing specification, a UE does not support more than one PDSCH on one carrier, unless one of the PDSCHs carries system information or paging information. It is feasible for certain UEs to support simultaneous reception of unicast and one or more SC-PTM transmissions in one subframe on one carrier, with extra standardization and implementation work, but it may not be feasible to expect that all UEs can support the simultaneous reception.
For SC-PTM, as a baseline, it is desirable to minimize the UE complexity, i.e. a SC-PTM capable UE isn’t required to support simultaneous reception of unicast transmission and SC-PTM transmission as well as multiple SC-PTM transmissions in one sub-frame. Since both SC-PTM and unicast are using DL-SCH for the transmission, the UE will be able to reuse its unicast processing capability for the SC-PTM reception. The advantage is that the current UEs can easily support SC-PTM reception even without impacting the hardware, which enables the SC-PTM UEs to be quickly on the market to meet the public safety demands. Correspondingly, the eNB could spread the SC-PTM transmissions to avoid scheduling multiple SC-PTM transmissions in one subframe. This will avoid the situation where the UE has to only process one SC-PTM transmission and ignoring the others if the UE is willing to receive multiple SC-PTM transmissions.

On the other hand, if a UE is MIMO/CA capable and has the capability to process more than one transport blocks in one subframe, subject to the UE implementation, the UE might be able to support simultaneous reception of unicast transmission and SC-PTM transmission as well as multiple SC-PTM transmissions in one subframe on one carrier. Since both SC-PTM and unicast are using DL-SCH for the transmission, SC-PTM reception and unicast reception could share the same UE processing capability. In this case, if the network wants to utilize the advantages provided by simultaneous reception (e.g. less eNB scheduling restriction), the operator needs to ensure that all the UEs (or all the UEs of one group) support the simultaneous reception.

Please companies show your opinion on whether it is OK to agree on: “It is optional for a SC-PTM capable UE to support simultaneous reception of unicast transmission and SC-PTM transmission as well as multiple SC-PTM transmissions in one subframe on one carrier”.
Table 2.4-2: Companies’ view on UE capability
	Company name
	Simultaneous reception in one subframe on one carrier is optional (Yes/No) 
	Comments

	ZTE
	Yes
	The capability bit is required, as the eNB needs to avoid scheduling the UE’s unicast in the SC-PTM subframe based on the UE capability.

	LG
	Yes
	We think that whether UE in RRC_CONNECTED support simultaneous reception of unicast transmission and SC-PTM transmission as well as multiple SC-PTM transmissions at the same TTI is up to UE capability. While UE is in RRC_CONNECTED, eNB knows UE capability. Thus, when UE indicates one or more TMGIs to eNB, eNB can schedule the TMGI(s) either at the same TTI or different TTIs via SC-PTM depending on the UE capability.

However, eNB cannot know capability of UEs in RRC_IDLE. Thus, we think that RAN should determine maximum capability of UE supporting SC-PTM in RRC_IDLE (i.e. idle UEs are not required to receive SC-PTM with more than the maximum capability). Accordingly, if idle UEs should receive SC-PTM transmissions, eNB should schedule one or multiple SC-PTM transmissions at a TTI considering the maximum capability of idle UEs. We assume that UEs in RRC_IDLE will receive at most two transport blocks at one TTI for all DL-SCH transmissions (including BCCH).



	Kyocera
	Yes
	If the UE has such processing capability, this flexibility should be supported and the serving cell should be informed.

	QC
	Yes
	

	IPCom
	Yes
	Same view as Kyocera.

	Huawei, HiSilicon
	Yes
	

	Nokia Networks
	No
	Since RAN1 said that it requires additional efforts we should not spend time now but in future release add the support for this capability. It is also not well studied or discussed and so I would not add support for this now.

	Potevio 
	Yes
	Agree with ZTE

	CATT
	Yes 
	Simultaneous reception of unicast and SC-PTM and multiple SC-PTMs can be kept optional in Rel-13

	Ericsson
	No
	It is clear that the standardization work should be assessed together with the implementation impact before agreeing to this.

	TD Tech
	Yes
	As RAN1’s answer, it may not be feasible to expect that all UEs can support the simultaneous reception.


Rapporteur’s summary:
Majority of companies (10/12) prefer that simultaneous reception in one subframe on one carrier is optional for SC-PTM.
Proposal 8: It is optional for a SC-PTM capable UE to support simultaneous reception of unicast transmission and SC-PTM transmission as well as multiple SC-PTM transmissions in one subframe on one carrier.
2.4.3 UE capability report on simultaneous reception of unicast transmission and SC-PTM transmission
If a SC-PTM UE supports simultaneous reception of unicast transmission and SC-PTM transmission in one subframe on one carrier, then it is beneficial that the UE reports such a UE capability to the eNB, so that the eNB can schedule unicast transmission (SRB or DRB) independently of SC-PTM transmissions in the same subframe, e.g. to avoid unnecessary delay of the unicast transmission.
Please companies show your opinion on whether it is agreeable for a SC-PTM UE to report its capability of simultaneous reception of unicast transmission and SC-PTM transmission in one subframe on one carrier.
Table 2.4-3: Companies’ view on UE capability report
	Company name
	Whether it is agreeable (Yes/No) 
	Comments

	ZTE
	Yes
	

	LG
	No
	We don’t want to support any additional capability signalling on this. Using the existing UE capability seems enough to support SC-PTM.

	NEC
	No
	Considering RAN1 response above regarding extra standardisation work, it may not be feasible in Rel-13 timeframe

	Kyocera
	Yes
	

	QC
	Yes
	

	IPCom
	Yes
	

	Huawei, HiSilicon
	Yes
	If UE supports simultaneous reception, it is beneficial for the UE to report such capability to the eNB. We don’t see any additional standardization work in both RAN1 and RAN2 except for the UE capability report.

	Nokia Networks
	No
	See our comments in 2.4.2

	Potevio
	No
	As a new feature, this UE capability shall be mandatory. 

	CATT
	No
	This optimisation is not seen urgent for Rel-13.

	Ericsson
	No
	See related question above.

	TD Tech
	Yes
	The information is useful for eNB scheduling.


Rapporteur’s summary:
7 companies think it is beneficial to allow a SC-PTM UE to report its capability on simultaneous reception of unicast transmission and SC-PTM transmission in one subframe on one carrier, however 6 companies prefer the opposite. It is suggested to allow for such capability report, as no additional standardization works are expected in both RAN1 and RAN2 since SC-PTM does not support HARQ operation. Support of simultaneous reception is totally subject to UE implementation, and the DL-SCH processing capability is shared between unicast and SC-PTM.
Proposal 9: A SC-PTM UE will report the capability on simultaneous reception of unicast transmission and SC-PTM transmission in one subframe on one carrier.
2.5 SC-PTM reception in measurement gaps
In the current specification, for unicast reception, the UE will not monitor the PDCCH in a subframe if the subframe is part of a configured measurement gap. This is because in this subframe the eNB will not perform any DL unicast transmission towards to the UE, so as to avoid the potential data lose.
MBMS is a multicast mechanism and the eNB will always perform the MBSFN transmission in the configured transmission opportunities regardless of the measurement gaps of receiving UEs, and it is up to the UE implementation to decide whether to perform the MBSFN reception in its measurement gaps. This means, the UE may still perform the MBSFN reception in its measurement gaps, if the measurement performance can be guaranteed.
For SC-PTM, it was agreed that UE in RRC_CONNECTED state can report the MBMS service(s) of interest (e.g. TMGI) in the MBMSInterestIndication message. For one MBMS service provided via SC-PTM, a smart eNB implementation may properly configure the scheduling pattern for the MBMS service and the measurement gaps for the UEs that interest in the MBMS service, so as to avoid the situation where the UE cannot receive the SC-PTM transmission due to measurement gaps. Nevertheless, sometimes it may still be difficult to avoid the overlapping between scheduling pattern and measurement gaps, and in this case there are two possible options, as follow:
1) Option 1: unicast-like scheme, where the UE will not monitor the PDCCH for SC-PTM reception in a subframe if the subframe is part of a configured measurement gap;
2) Option 2: MBSFN-like scheme, where it is up to the UE implementation to decide whether to monitor the PDCCH for SC-PTM reception in its measurement gaps.
Please companies show your opinion on which option is preferred.
Table 2.5-1: Companies’ view on SC-PTM reception in measurement gaps
	Company name
	Which option is preferred (Option 1/Option 2) 
	Comments

	ZTE
	Option 2
	Unlike the unicast service, lots of packets could be lost during SC-PTM reception. The UE by implementation can decide whether the measurement or the SC-PTM reception is more important.

	LG
	Option 2
	From service point of view, SC-PTM is same as MBMS. Since the monitoring the PDCCH during measurement gap is up to UE implementation for MBMS, there is no reason to specify new UE behaviour for SC-PTM.
The smart scheduling considering MBSM interest indication seems sufficient to reduce the potential data loss.

	NEC
	Option 2
	

	Kyocera
	Option 2 
	In case the serving cell cannot configure measurement gaps in non-SC-PTM subframes, the UE should have the flexibility to decide whether to monitor PDCCH for SC-PTM. 

	QC
	Option 2
	

	IPCom
	Option 2
	There is no reason to specify a new UE behaviour for SC-PTM.

	Huawei, HiSilicon
	Option 2
	

	Nokia Networks
	Option 2
	Fine as long as it is up to UE implementation BUT if this requires any UE capability signalling or RAN4 involvement to investigate UE measurement performance then we prefer not to consider this in the last meeting due to lack of time.

	Potevio
	Option 2
	

	CATT
	Option 2
	Mechanisms introduced for SC-PTM closely follows that of MBMS.

	Ericsson
	Option 2
	

	TD Tech
	Option 2
	Option 2 is better for multicast


Rapporteur’s summary:
All the companies prefer option 2.
Proposal 10: It is up to the UE implementation to decide whether to monitor the PDCCH for SC-PTM reception in its measurement gaps. 

2.6 Terminology for SC-PTM RNTIs
RAN2 already agreed to introduce the following RNTIs for SC-PTM operation:
1) RNTI for SC-MTCH scheduling. Terminology G-RNTI is used in the current running 36.300 CR.

2) RNTI for SC-MCCH scheduling. Terminology SC-RNTI is used in the current running 36.300 CR.
3) RNTI for SC-MCCH change notification. SC-M-RNTI is used in the current running 36.321 CR.
It is beneficial to discuss and agree on a set of terminologies for these SC-PTM RNTIs to be used in the stage2 and stage3 CRs, for example:

1) G-RNTI: RNTI for SC-MTCH scheduling.

2) SC-MCCH-RNTI: RNTI for SC-MCCH scheduling.

3) SC-MCCH-NOTIF-RNTI: RNTI for SC-MCCH change notification.

Please companies show your opinion on the terminology for SC-PTM RNTIs.
Table 2.6-1: Companies’ view on terminology
	Company name
	Suggestions on the terminology

	ZTE
	The new terminologies are ok. But no strong view from our side.

	LG
	G-RNTI, SC-RNTI, and SC-M-RNTI

	NEC
	The last one “SC-MCCH-NOTIF-RNTI” can be shortened a bit

	Kyocera
	The terminologies in the current running CRs are fine.​​​

	QC
	“SC” means Single Cell. If we extend SC-PTM mechanism to multiple cells in the future, names with SC prefix would be confusing. We can consider using PTM to replace SC: PTM-MCCH, PTM-MTCH, PTM-RNTI, PTM-M-RNTI.

	IPCom
	We would like to stick with the terminology that is currently being used in the running CRs.

	Huawei, HiSilicon
	No strong view. Anyway, the terminology used in the specifications should clearly reflect the corresponding functionality.

	Nokia Networks
	How about:

PT-RNTI: RNTI for SC-MTCH scheduling.

PC-RNTI: RNTI for SC-MCCH scheduling.

PN-RNTI: RNTI for SC-MCCH change notification.

	Potevio
	SC-MCCH-RNTI and SC-MCCH-NOTIF-RNTI are too long. SC-RNTI and SC-NOTIF-RNTI should be OK and bring no ambiguity. 

	CATT
	Terminology used in stage 2 running CR are good enough.

	Ericsson
	If the names are anyway defined, they can surely be shortened; otherwise no strong opinion

	TD Tech
	G-RNTI, GC-RNTI, and GN-RNTI


Rapporteur’s summary:
Companies expressed different views on the terminologies. At the same time, several companies either have no strong view or prefer the terminologies used in the current running CRs. It is suggested to stick to the terminologies that used in the current running CRs with slight update.
Proposal 11: Agree on the following terminologies for SC-PTM: 
· G-RNTI: RNTI for SC-MTCH scheduling.

· SC-RNTI: RNTI for SC-MCCH scheduling.

· SC-N-RNTI: RNTI for SC-MCCH change notification.
3 Conclusion

RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: RoHC is not supported for SC-PTM in Rel-13.
Proposal 2: PDCP ciphering is not needed for SC-PTM.
Proposal 3: Apply the specified configuration of MBMS to SC-PTM.
Proposal 4: For MBMS services not provided via SC-PTM in the serving cell, the serving cell does not broadcast their availability in neighbour cells.
Proposal 5: SC-PTM service continuity information is provided in SC-MCCH. 

Proposal 6: Agree on option 2 as the RRC signalling design for the service continuity information. 

Proposal 7: SC-PTM reception is only supported on PCell in Rel-13. 

Proposal 8: It is optional for a SC-PTM capable UE to support simultaneous reception of unicast transmission and SC-PTM transmission as well as multiple SC-PTM transmissions in one subframe on one carrier.
Proposal 9: A SC-PTM UE will report the capability on simultaneous reception of unicast transmission and SC-PTM transmission in one subframe on one carrier.
Proposal 10: It is up to the UE implementation to decide whether to monitor the PDCCH for SC-PTM reception in its measurement gaps. 

Proposal 11: Agree on the following terminologies for SC-PTM: 

· G-RNTI: RNTI for SC-MTCH scheduling.

· SC-RNTI: RNTI for SC-MCCH scheduling.

· SC-N-RNTI: RNTI for SC-MCCH change notification.
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When applying the procedures described below for UEs in RRC_IDLE and RRC_CONNECTED state:


[...]


In RRC_CONNECTED, the UE that is receiving or interested to receive MBMS via MBSFN or SC-PTM informs the network about its MBMS interest via a RRC message and the network does its best to ensure that the UE is able to receive MBMS and unicast services subject to the UE’s capabilities:


-	the UE indicates the frequencies which provide the service(s) that the UE is receiving or is interested to receive simultaneously, and which can be received simultaneously in accordance with the UE capabilities.


[...]


-	the E-UTRAN reuses the SupportedBandCombination IE to derive the UEs MBMS related reception capabilities, i.e. the E-UTRAN tries to ensure that the UE is able to receive MBMS and unicast bearers by providing them on the frequencies indicated in SupportedBandCombination IE signalled by the UE. The UE shall support MBMS reception on any serving cell and on any cell that may be additionally configured as serving cell according to the UE capabilities.








UE-EUTRA-Capability field descriptions�
FDD/ TDD diff�
�
[...]�
-�
�
mbms-AsyncDC


Indicates whether the UE in RRC_CONNECTED supports MBMS reception on a frequency indicated in an MBMSInterestIndication message, where (according to supportedBandCombination) the carriers that are or can be configured as serving cells in the MCG and the SCG are not synchronized. If this field is included, the UE shall also include mbms-SCell and mbms-NonServingCell.�
TBD�
�
mbms-SCell


Indicates whether the UE in RRC_CONNECTED supports MBMS reception on a frequency indicated in an MBMSInterestIndication message, when an SCell is configured on that frequency (regardless of whether the SCell is activated or deactivated).�
Yes�
�
mbms-NonServingCell


Indicates whether the UE in RRC_CONNECTED supports MBMS reception on a frequency indicated in an MBMSInterestIndication message, where (according to supportedBandCombination and to network synchronization properties) a serving cell may be additionally configured. If this field is included, the UE shall also include the mbms-SCell field.�
Yes�
�
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