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Discussion and decision
1 Introduction

In the RAN #51 meeting, a WID (RP-110452) regarding MBMS service continuity and location information for LTE has been approved. The objective of this WID is, for the sake of MBMS service continuity, to 
Specify mechanisms to enable the network to provide continuity of the service(s) provided by MBSFN in deployment scenarios involving one or more frequencies;

· Specify cell selection/reselection mechanisms to order to enable the UE to receive the desired MBMS service(s) in RRC Idle mode

· Specify the  signalling mechanisms to enable  the network to provide continuity of  the desired MBMS service(s) reception in RRC Connected mode

This contribution considers the service continuity for MBMS UEs in RRC_IDLE mode.
2 Discussion

MBMS service continuity was discussed in last RAN2 #74 meeting and further afterwards, leading to initial stage-2 agreements captured in R2-113697 [1]. The following parts of the agreement are of particular relevance for RRC_IDLE mode service continuity:

· E-UTRAN procedures provide support for service continuity with respect to mobility within the same MBSFN area.

· E-UTRAN procedures for service continuity are specified with respect to scenarios where MBMS is provided on only one frequency layer (based on the assumption that the scenario of interest is where MBMS is only provided on one frequency layer – to be verified). 

· E-UTRAN procedures for service continuity are provided to enable a UE receiving MBMS via MBSFN to camp on the MBMS frequency layer in RRC_IDLE if required for the UE to continue receiving MBMS via MBSFN.

· In RRC_IDLE the UE which is receiving MBMS via MBSFN autonomously makes the frequency providing MBMS services the highest priority when performing cell reselection while following normal cell reselection rules.The conditions in which the UE makes the MBMS frequency the highest priority (e.g. upon showing interest, session start,..) as well as the priority between a cell providing MBMS and a CSG cell are FFS.

In this document, we illustrate our design considerations to address the open issues for both single and multiple MBMS frequency as well as multiple MBSFN areas and provide recommendation for RRC_IDLE mode service continuity.  The reference scenario is a LTE system providing both unicast and MBMS connections and generally operating with multiple frequency carriers, one (or more) of them being also transmitting MBMS.
2.1 Single MBMS frequency layer and single MBSFN area
The design becomes relatively simplified when there is only one MBMS frequency layer among the different carriers and one MBSFN area configured.

Figure 1 depicts the scenario where UE already anchors in the right MBSFN frequency/area.
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Figure 1: Intra-frequency mobility within MBSFN Area (UE has anchored in the right MBSFN frequency/area).
As long as SIB13 is scheduled in SIB1 on a particular carrier, UE can safely assume that current cell/frequency offers MBMS service of its interest. No additional information is deemed necessary given that SIB1 reading is already mandated for accessing a cell via reselection and the UE can therefore makes the MBMS frequency the highest priority as captured in the agreements listed in [1].

Proposal 1: To guarantee service continuity in idle mode in case of single MBMS frequency layer it is sufficient for the UE to learn about SIB13 scheduling from SIB1 reading. The UEs receiving (or interested to receive) MBMS services via MBMS bearer will use such information to set MBMS frequency layer as highest priority.
2.2 Single MBMS frequency layer and multiple MBSFN areas

Figure 2 depicts the scenario where there are multiple MBSFN areas in the system. This scenario is a likely deployment case where the operator offers different or same services on different MBSFN areas, on the same frequency layer. Again the UE can identify the carrier to prioritize by reading SIB1 and learn about SIB 13 being scheduled or not, so adopting proposal 1 will also cover for the case of multiple MBSFN areas. We do not see the need to consider additional information (e.g. adding MBSFN area IDs to SIB1).
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Figure 2: Intra-Frequency mobility across MBSFN Areas. 
2.3 Multiple MBMS frequency layers and/or multiple MBSFN areas

With multiple MBMS frequency layers and/or multiple MBSFN areas, even SIB13 reading is not sufficient anymore. In fact, the UE is not able to find out the service of its interest unless it reads MCCH of the candidate cell. This requirement can increase complexity of MBMS UEs.
Figure 3 depicts the scenario where there are multiple MBSFN areas deployed on multiple MBMS frequency layers, here identified with different colors. 

[image: image1.wmf]MBSFN Area

 

Scenario 

2

.

1

MBSFN cell


Figure 3: Inter-Frequency mobility across MBSFN areas on different frequency layers.
To avoid significant complexity increase associated with MCCH reading upon cell reselection, UE needs to have the knowledge about which frequency layer carries the services of its interest.  Two mechanisms are listed in the following:

Mechanisms 1: Use service discovery/announcement procedure to indicate the associated frequency with each service.

·  Each frequency sends user service description for all frequency layers, including those services not offered on its own band. 

· Every time when there is a change on frequency layer information for a particular service, the corresponding service discovery/announcement procedure will update such information to UE

·  Currently no frequency information is available in service discovery/announcement procedure and such information needs to be added.

Even with the frequency information indicated in the service discovery/announcement procedure, there could be the case that the particular frequency layer does not exist at a certain geographical location. To reduce the burden of UE performing inter-frequency measurement, SIB5 transmission is highly recommended to signal availability of neighboring frequency layer.

·  Mechanism 2: Use System Information to signal MBMS support of neighboring frequency layer

·  SIB5 seems to be the most appropriate candidate to carry such information.

·  With single MBMS frequency layer, a single MBMS flag for each neighbor frequency layer suffices and adding MBSFN area IDs for each neighbor frequency layer is beneficial for the case of multiple MBSFN areas. 
·  In case of MBMS provided on multiple frequency layers, more information is needed to include detailed TMGI list on each neighbor frequency layer.
Proposal 2: To guarantee service continuity in idle mode in case of multiple MBMS frequency layers it is recommended that: (a) the service discovery/announcement procedure indicates the frequency associated with each service and (b) SIB5 is enhanced to signals availability of neighboring frequency layer.
If no network signaling is available for UE to discover the frequency layer with MBMS service of its interest, it is proposed to take a similar approch used for CSG cells case (see e.g. [3], section 5.2.4.8): 

· UE performs autonomous search of MBMS layer carrying the service of interest in case the current  frequency layer does not provide for that service
· The UE autonomous search function is triggered  upon request of a service for a started MBMS session
It is worth to note that this procedure would also be beneficial for pre Rel-11 MBMS operations in presence of multiple carriers, where network assistance for service continuity is not provided.

Proposal 3: In case UE does not have frequency information associated with each service via network signaling, UE may perform autonomous search of MBMS layer carrying the service of interest in case the current frequency does not offer that service. The UE autonomous search function is triggered when there is an actual intention to listen to a started MBMS session. 

2.4 Additional considerations

Following the agreements in [1] and the mentioned proposal 1, it remains to define “when” the UE makes the MBMS frequency highest priority, to account for both the cases of UE receiving or interested to receive a certain service. In our opinion this shall not happen when the user does not intend to listen to MBMS service or the service is not available, so that MBMS capable UEs remain camping in fairly distributed manner among the different frequency layers and only reselect to the MBMS frequency when there is a real interest. Finally, the UE resets frequency priority applied for MBMS when UE stops receiving the MBMS service and revert back to normal priority.
Proposal 4: The UE autonomously makes the MBMS frequency layer highest priority when there is an actual intention to listen to a started MBMS session (i.e. the user or application requests the service to the UE device) and reverts back to normal priority when it stops receiving the MBMS service.
To avoid the potential congestion associated with TA registration when several UEs perform cell reselection due e.g. to a start of a service of interest, a random back off time can be introduced as further optimization.

Between MBMS frequency layer and CSG frequency layer, CSG frequency layer takes priority as currently specified in TS 36.304 [3]. This should not cause issues for the reception of the service as the interested UE can receive MBMS service via unicast in CSG cell, given that CSG cells only serve a limited number of users with sufficient capacity.

Proposal 5: In case of CSG cells and when the UE wants to make the MBMS frequency layer high priority, the CSG frequency layer retains the ultimate highest priority as currently specified in TS 36.304 [3].
3 Conclusion & recommendation
In this contribution, we discuss requirements and solutions for MBMS service continuity in RRC_IDLE mode. Considering all the different scenarios that can happen in MBMS deployments, we have the following recommendations to RAN2:
Proposal 1: To guarantee service continuity in idle mode in case of single MBMS frequency layer it is sufficient for the UE to learn about SIB13 scheduling from SIB1 reading. The UEs receiving (or interested to receive) MBMS services via MBMS bearer will use such information to set MBMS frequency layer as highest priority.
Proposal 2: To guarantee service continuity in idle mode in case of multiple MBMS frequency layers it is recommended that: (a) the service discovery/announcement procedure indicates the frequency associated with each service and (b) SIB5 is enhanced to signals availability of neighboring frequency layer.

Proposal 3: In case UE does not have frequency information associated with each service via network signaling, UE may perform autonomous search of MBMS layer carrying the service of interest in case the current frequency does not offer that service. The UE autonomous search function is triggered  when there is an actual intention to listen to a started MBMS session.
Proposal 4: The UE autonomously makes the MBMS frequency layer highest priority when there is an actual intention to listen to a started MBMS session (i.e. the user or application requests the service to the UE device) and reverts back to normal priority when it stops receiving the MBMS service.
Proposal 5: In case of CSG cells and when the UE wants to make the MBMS frequency layer high priority, the CSG frequency layer retains the ultimate highest priority as currently specified in TS 36.304 [3].
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MBSFN areas A and B are operated on same frequency layer
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