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1 Introduction

This contribution discusses how to make UE reselect/be handed over to appropriate frequency/cell so that it can receive/continue receiving service via MBSFN. Solutions are analyzed for both idle mode and connected mode UEs.
2 Discussion
2.1 Idle mode UEs
To provide service continuity to idle mode UEs, mechanisms are necessary to enable the UE select/reselect to appropriate frequency/cell. 

Currently, the cell selection criterion is only based on Srxlev and Squal, and the UE has to select a suitable cell as soon as possible. Since cell selection procedure is time critical, it not preferred to change the cell selection procedure

Assumption: The cell selection procedure is not changed for service continuity purpose.
There are two possible ways to improve the cell reselection procedure for service continuity: 1) UE controlled service continuity and 2) network assisted service continuity. The two mechanisms are discussed in section 2.1.1 and section 2.1.2 respectively.
2.1.1 UE controlled service continuity

UE controlled service continuity means that the UE changes/ignores the cell reselection criteria/priority by itself based on the MBMS services it is receiving or is interested to receive, without notifying the network. 

In order to do this, the UE firstly has to know which services are provided via MBSFN in the serving frequency /cell as well as in the neighbour frequencies/cells. The necessary information may include: frequency, cell ID, MBSFN Area ID, and service ID. The following section discusses how the UE may get these MBSFN related information. 
2.1.1.1 Getting MBSFN related info of neighbour frequencies/cells:
Note 1: If RAN2 agree that the MBSFN is limited to only one carrier, the UE may not need to apply any option in this section if Option1 of section 2.1.1.2 is agreed; or the UE only needs to know the service IDs of the services provided by neighbour cell if Option2/3 of section 2.1.1.2 is agreed.
· Option1: Idle mode UEs try to read SIB13 and MCCH of all neighbour cells periodically. 
· This option is simplest, but not efficient regarding UE battery consumption

· Option2: Every cell should always broadcast the MBSFN related info of neighbour cells which provide PTM service. The broadcast info may be: carrier frequency and/or cell ID; then the UE read the SIB13 and MCCH of the indicated neighbour cells periodically 
· Better in battery consumption, but can not sure the UE get the latest info.

· Option3: Every cell should always broadcast the MBSFN related info of neighbour cells which provide PTM service. The broadcast info may be: carrier frequency and/or cell ID and MCCH change indicator (Note: not MCCH change notification); the UE only read the SIB13 and MCCH of the indicated cells when MCCH change indicator present. (MCCH change indicator needs to be exchanged between cells)
· Option4: Every cell should always broadcast the MBSFN related info of neighbour cells which provide PTM service. The broadcast info may be: carrier frequency and/or cell ID and the TMGI list of the MBMS service provided. The UE does not need to read the SIB13 and MCCH info of neighbor cells directly. 
· Considering the size of TMGI list, this option is not preferred.
· Option5: The UE gets the association info between service ID and frequency from application layer and application layer get the info from core network
· Not sure this option can work; should check with other WGs if this option is preferred by RAN2
We slightly prefer Option1 and Option3. Option3 is proposed.

Proposal 1: Every cell should broadcast the carrier frequency and/or cell ID and MCCH change indicator of neighbour cells which provide PTM service if any; and the UE read SIB13 and MCCH of neighbour cells only when MCCH change indicator present.
2.1.1.2
Ways of UE controlled service continuity
As soon as the UE knows the services provided in the neighbour frequencies/cells, the UE may control the service continuity in three ways:
· Option1: The UE gives highest priority to the frequency which can provide the service(s) which the UE is receiving or interested to receive, while still follows current cell reselection evaluation process as specified in TS36.304 [3], e.g. calculate Srxlev, Squal, Rn, Rs, perform ranking, etc.;
· Option2: The UE reselect to any suitable cell which can provide the service(s) which it s receiving or interested to receive, without any cell reselection evaluation process, i.e. reselection may happen without measurement or ranking.
· Option3: The UE does not change the cell reselection priority provided by the network and also follows current cell reselection evaluation process, but switches to receive MBMS service provided by neighbour cell on non-paging-occasion subframes. 
Note2: the reselected cell in both Option1 and Option2 shall still be suitable cell as defined in Rel-8, so that the UE may still establish unicast bearers
Option1 has least impact to the UE complexity and the cell reselection result, and it also aligns with the solutions for e.g. emergency call. Option 2 is simplest but has big impact to current cell reselection procedure and may result that the UE reselects to a non-best quality cell. Option3 may result that the UE lost some content of the service broadcast in neighbour cell. Therefore, we propose Option1.
Proposal 2a:  If UE controlled service continuity is preferred for idle mode UEs, the UE gives highest priority to the frequency which can provide the service(s) which the UE is receiving or interested to receive, while still follows current cell reselection evaluation process as specified in TS36.304 [3], e.g. calculate Srxlev, Squal, Rn, Rs , perform ranking, etc;
2.1.2 Network assisted service continuity 
Network controlled service continuity means that the network provides the appropriate cell reselection priority to the UE, based on the MBMS services which the UE is receiving or is interested to receive.
Note that, when decide the priority, the network may also take into account the network load, coverage, the UE registration info, etc., which would mean that the network may not assign highest priority to the frequency which provides the service desired by the UE in some case. For example, when the target frequency is already of high load, or when the UE registration info indicates that it is not appropriate to do so.

In order to provide appropriate priority to the UE, the network needs to be aware of the services that the UE is receiving or is interested to receive via MBSFN. It is also captured in the WID [1]:
“Making the network aware of the services that the UE is receiving or is interested to receive via MBMS…”
In order to achieve this goal, the UE has to report the service(s), it is receiving or is interested to receive via MBSFN to the network (referred as ‘MBMS status’ in the following discussion). 
Note3: If RAN2 agree that the MBSFN is limited to only one carrier, or if RAN2 agree to exclude mobility across MBSFN areas,  the UE may only need to report its MBMS interest(whether it is interested in/receiving at least one MBMS service) to the network, rather than report the specific service IDs. 
Proposal 2b: If network assisted service continuity is preferred for idle mode UEs then the UE shall report its MBMS status to the network.

2.1.2.1 When the UE reports its MBMS status to the eNB
As discussed for MBMS counting, the report of UE may be initiated by UE or by network. If initiated by UE, the UE may report periodically or triggered by some predefined/configured event. If initiated by network, the UE reports only when requested by the network:
· Option1: (initiated by UE) The UE, receiving or interested in at least one MBMS service, shall report its MBMS status periodically;
· Option2: (initiated by UE) The UE, receiving or interested in at least one MBMS service, shall report its MBMS status upon change, e.g. start receiving, stop receiving, become interested or no more interested in PTM MBMS service
· Option3: (initiated by network) eNB periodically send Counting Request and the UE sands Counting Response upon receiving Counting request.
During the discussion for MBMS counting, the network initiated approach was agreed by RAN2, since it was preferred that the counting procedure should be controlled by network/operators. However, the situation is different for service continuity. Since the mobility state (moving or not moving), location (at edge of MBSFN Area or not), receiving status (receiving/interested in any service or not) of UEs are different and independent, the network initiated approach might be irrelevant to many UEs. Thus the network initiated approached (Option3) is not preferred. Option 1 is not battery efficient either. Therefore Option2 is proposed.
Proposal 2c: The idle mode UEs shall report its MBMS status once it is changed, e.g. start receiving, stop receiving, become interested or no more interested in PTM MBMS service.

To enable the UE reselect to appropriate cell which provides the desired service(s) via MBSFN, the UE should be able to report to the network not only the service(s) (which it is receiving or interested to receive) broadcast in serving cell, but also those broadcast in neighbour cells.
Proposal 2d: The idle mode UEs is able to report the service(s) which it is receiving or interested to receive and which is (are) broadcast in neighbour cells to the network.

Note4: The same discussion may take place as in section 2.1.1.1 regarding how the UE knows the MBSFN related info of neighbour cells 
2.1.2.2
Which message to be used by UE to include the report

Option 1: The same message as used for MBMS counting
· Idle mode UEs establish RRC connection and then send the MBMSCountingResponse message after security activation.

· Pro: The same message as  MBMS counting; UE implementation is simple

· Con: This message can only be sent after security activation, which means unnecessary Uu and S1 signalling, e.g. SMC message, S1 setup procedure.

Option 2: Extend RRCConnectionSetupComplete message to include the response IEs
· The Counting response is included in RRCConnectionSetupComplete message, which is sent before security activation.

· Pro: smaller signalling load
· Con: additional complexity; roguish UEs may pretend being interested in the response message, thus the eNB may waste its MBSFN resource. (operators can indicate whether they think it is a problem)
Option 3: new message/reuse in Msg3:
· Pro: smaller signalling load
· Con: additional complexity; 
the size of Msg3 is quite limited, thus may not be suitable to send the report
Overall, we prefer Option 1.

Proposal 2e: The idle mode UEs reuse MBMSCountingResponse message to send the MBMS status.
Service ID Index and MBSFN area index are used in Counting Response to indicate the service interested or received by UE. The value of Service ID Index and MBSFN area index are set according to the service list and MBSFN area list sent in the serving cell. If the UE wants to report the service broadcast in the neighbour cell, only Service ID index and MBSFN area index are not sufficient. To solve this problem, TMGI may be used instead of Service ID Index, or MBSFN Area ID may be used instead of MBSFN area index, or some additional indo may be added. Details could be discussed later
The dedicated priority is provided by the network in the RRCConnectionRelease message after receiving MBMS status report. 
2.1.3 Comparison of UE controlled approach and network controlled approach
UE controlled approach:

· Pro: 
· The UE does not need to report its MBMS status.
· Con: 
· Currently idle mode cell reselection priority is decided by network based on load, coverage, UE registration info (e.g. SPID). If the UE change/ignore the priority given by the network:

· The network may lost the control of camping load; e.g. if all MBMS-interested UE reselect to the cell providing PTM service, even they are in idle mode at that moment, it is quite likely that they will later get connected for unicast services in the same cell; as a consequence, this cell may get overload.
· The UE may not be able to establish unicast bearer on the reselected cell (frequency) without considering registration info.
· Not suitable for connected mode service continuity
Network controlled approach:

· Pro: 
· The network can keep control of the load, i.e. avoid potential overload in cells broadcast MBMS service
· The UE can avoid the risk of potential failure of unicast bearer establishment
· The same approach is suitable for connected mode service continuity, which means an overall reduced complexity for the service continuity of both idle and connected mode.
· Con:

· The idle mode UE has to get into connected to report its MBMS status.
Proposal 3: Adopt network assisted approach for idle mode service continuity.
2.2 Connected mode UEs
For connected mode UEs, the mobility is controlled by network. This principle should not change for service continuity. Similar discussion, as that of network assisted service continuity for idle mode UE discussed in section 2.1.2, can be adopted. 
Proposal 4: Adopt network controlled approach for connect mode service continuity.
Proposal 5: The connected mode UEs shall report its MBMS status to the network
2.2.1
When the UE reports its MBMS status to the eNB
Compared to idle mode UEs, there is one additional option which could be adopted for connected mode UEs:
· Option4: (initiated by UE) The UE, receiving or interested in at least one MBMS service, shall report its MBMS status when measurement report is triggered.
This option reduces unnecessary signalling, i.e. the UE only reports when mobility may happen. However, this option can not work in the case when the UE is not moving but its interest changes, i.e. should the UE not moving be handed over to other cell when its interest changes and the serving cell does not broadcast the interested services?
Proposal 6: Discuss and decide whether the connected mode UEs should report its MBMS status when its MBMS status changes or only when measurement report is triggered

2.2.2
Which message to be used by UE to include the report

As discussed in the section above, compared to idle mode UEs, the measurement report message can be used for reporting MBMS status.
Option 4: Measurement report message:
· Pro: reduce unnecessary signalling
· Con: this option can not work in the case when the UE is not moving but its interest changes, i.e. the UE not moving can not be handed over to other cell when its interest changes and the serving cell does not broadcast the interested services
Proposal 7: Discuss and decide whether the connected mode UEs should report its MBMS status via MBMSCountingResponse message or via measurement report message.

3 Conclusion
This contribution discusses how to make UE reselect/be handed over to appropriate frequency/cell so that it can receive/continue receiving service via MBSFN. Solutions are analyzed for both idle mode and connected mode UEs. RAN2 is kindly requested to discuss and agree the following assumption and proposals:
For idle mode UEs:

Assumption: The cell selection procedure is not changed for service continuity purpose.
Proposal 1: Every cell should broadcast the carrier frequency and/or cell ID and MCCH change indicator of neighbour cells which provide PTM service if any; and the UE read SIB13 and MCCH of neighbour cells only when MCCH change indicator present.
Proposal 3: adopt network assisted approach for idle mode service continuity.
If Proposal 3 is agreed, RAN2 is also kindly requested to further agree the following proposals:

Proposal 2b: If network assisted service continuity is preferred for idle mode UEs then the UE shall report its MBMS status to the network.

Proposal 2c: The idle mode UEs shall report its MBMS status once it is changed, e.g. start receiving, stop receiving, become interested or no more interested in PTM MBMS service.

Proposal 2d: The idle mode UEs is able to report the service(s) which it is receiving or interested to receive and which is (are) broadcast in neighbour cells to the network.

Proposal 2e: The idle mode UEs reuse MBMSCountingResponse message to send the MBMS status.
If UE controlled approach is preferred for idle mode service continuity, RAN2 is kindly requested to agree proposal 2a:
Proposal 2a:  If UE controlled service continuity is preferred for idle mode UEs, the UE gives highest priority to the frequency which can provide the service(s) which the UE is receiving or interested to receive, while still follows current cell reselection evaluation process as specified in TS36.304 [3], e.g. calculate Srxlev, Squal, Rn, Rs , perform ranking, etc;
For connected mode UEs:

Proposal 4: Adopt network controlled approach for connect mode service continuity.
Proposal 5: The connected mode UEs shall report its MBMS status to the network
Proposal 6: Discuss and decide whether the connected mode UEs should report its MBMS status when its MBMS status changes or only when measurement report is triggered

Proposal 7: Discuss and decide whether the connected mode UEs should report its MBMS status via MBMSCountingResponse message or via measurement report message.
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