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1      Introduction
In RAN #53 the MBMS enhancement work item for Release 11 was revised and the scope has been limited to service continuity aspects only, see [1]. Regarding MBMS service continuity in deployments involving multiple carriers some agreements been reached in the last RAN2 meetings and while few items have been left as FFS or not addressed.  Both agreements and areas for FFS are captured in the latest CR [2], where the following are mentioned as topics to be further discussed.  
“Note 1: It is FFS how UEs in RRC_IDLE are informed about which frequencies provide which MBMS services and when services are about to start. The relevance of this information to UEs in RRC_CONNECTED is FFS.

Note 2: In this Release of the specification, cases where the UE is not provided with information about which services are available via MBSFN in neighbouring frequencies are not dealt with. 

Note 3: In RRC IDLE, UE prioritization between a MBMS cell and a CSG cell is FFS.”
Taking into account the views shared in the email discussion, this contribution provides recommendations on the minimal set of assistance needed from serving cell to help UE with MBMS service continuity when offered on alternative cells.

2      Discussion
Release 9/10 MBMS specifications assume that UEs obtains all information about MBMS services from the same carrier/cell which also offers unicast services. Any service continuity issues resulted from MBMS offering in  multicarrier network deployments are considered out of scope and left for UE implementation. 
However, in Release 11 MBMS one of the key requirements is to ensure service continuity in multi-frequency and multi-layer networks. Such requirement and the fact that many UEs may not have dedicated receivers for MBMS reception suggests the need for providing UE with some assistance information to find target services.

As agreed in last RAN2 #75 meeting, each serving cell as a minimum should provide UEs with the frequency of MBMS bearing carriers so it can effectively scan and find additional information e.g. SIB13 and MCCH on such target carriers. Given in Release 11 not all cells are used as PCells and that it will be sufficient to send such information on PCell’s only we propose the following:

Proposal 1:  The MBMS assistance information about frequency of MBMS bearing carriers should be broadcast, e.g.  in a SIB message, on cells which are configured as PCells for some UEs. This information can be received by and benefit UEs in RRC Connected and Idle modes.  

In previous meeting, there was also agreement about UEs interested in MBMS to select target MBMS bearing carriers at higher priority. However discussions were made on how to avoid overloading the MBMS bearing carriers as UEs camping on such carriers can create too much load when become RRC Connected.
Another scenario, which may need similar consideration, is a HetNet deployment in which the MBMS bearing carriers are only deployed on overlaying macrocells and not on picocells or HeNB’s, see Figure 1. In this case the UEs connected to the picocell/HeNB need to be able to receive MBMS while maintaining their service continuity.  UEs in the above HetNet scenario may be able to receive MBMS in the DL but may not be able select the same carrier for connection due UL interference and other access restriction/preferences e.g. those related to CSG cell. For such UEs if in connected mode there may need to be an indication that the MBMS bearing carrier is not configured at their serving eNB and UE should only use such carrier if such use does not violate connectivity on their serving cell. 
Similar issues may arise in deployment/business models when the MBMS services offered by one operator have also been made available to users of other operators.
Therefore to address such loading and access preference/restrictions, it is beneficial to add an indication to UEs on whether they should apply MBMS based or normal cell selection priority and also if non-MBMS access to such carriers should be restricted or avoided. 
In all cases UEs connected to their normal/preferred serving cells may still be able to receive MBMS from the macrocell on a best effort and subject to UEs implementation. 

Proposal 2: The MBMS assistance information about each alternative MBMS bearing carrier should also include an indication if the MBMS Priority Based and Normal Cell Selection should be used to select that carrier. 
Proposal 3: RAN2 to discuss if existing access barring mechanism or new indications in the MBMS assistance data can be used to designate MBMS Cells as non-preferred cells, e.g. for loading reason or cases which involve CSG Cells and MBMS carrier sharing scenarios.
Given the simplicity and generic nature of assistance information, which is also static, at this level one could argue that the same information can also be broadcast by eNB’s not involved in MBMS.

Proposal 4: The minimum MBMS assistance information, i.e. frequency and cell selection preference may also be optionally broadcast by eNB’s not involved in MBMS transmissions.
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Figure 1. Configuration of MBMS on Macrocell (overlay Cells) of a HetNet Deployment

In addition to MBMS frequency and cell selection criteria, additional information have also been proposed to be included in the assistance data to further simplify and expedite the process of locating target MBMS services in a timely fashion.

For example if UEs know which services are offered in which frequency and when, they can more selectively scan, find and tune to relevant transmissions with least time and power spend and least impact on their unicast services.
Currently Electronic Service Guide (ESG) provides service layer information including individual services identified by their serviceid as well as their start time. Information about how this service is distributed and offered, i.e. where and in which frequency and cells are provided by the RAN through SIB13 and MCH transmissions/updates.
UE should be able to receive ESG from any serving cells. Such service discovery procedure can provide UE with information of services and their start time. The UE can use this information on deciding when to look for MBMS transmissions but it still need to find the relevant frequency and MCH.

Assuming frequency of MBMS bearing carriers are broadcast to UE the benefit of providing the following additional information may be further evaluated:

1.  List of TMGI’s of target services which are about to start for each MBMS carrier
2.  Position of MCH in MBMS carrier, SIB13 type information for each MBMS Bearing Carrier
3.  Both (1) and (2)

When option 1 is used, UE still needs to take time to scan and read SIB13 to locate and read relevant MCH transmission on the target carrier. When Option 2 is used UE can more quickly find the target MCH’s but if multiple carrier are involved it may need to read multiple MCH’s to find the target service/TMGI.

In both cases, once the frequency of MBMS carrier is known and coarse timing of service is available through ESG the UE can find the target service at reasonable time. To reduce specification impact and UE complexity and considering realistically use of more than two MBMS carriers in the same area is unlikely; extending SIB13 to provide MBMS configuration of alternative frequencies is more favourable.
Proposal 5: RAN2 to study if broadcasting additional MBMS assistance information such as extending the use of SIB13 for alternative carriers can substantially improve UEs search time for finding target MBMS services assuming realistic configurations, e.g. not more than two MBMS carriers.

3      Conclusion

Based in email discussion and previous agreements the following recommendations were made:
Proposal 1: The MBMS assistance information about frequency of MBMS bearing carriers should be broadcast, e.g.  as a SIB message, on cells which are configured as PCells for some UEs. This information can be received by and benefit UEs in RRC Connected and Idle modes.  

Proposal 2: The MBMS assistance information about each alternative MBMS bearing carrier should also include an indication if the MBMS Priority Based and Normal Cell Selection should be used to select that carrier. 

Proposal 3: RAN2 to discuss if existing access barring mechanism or new indications in the MBMS assistance data can be used to designate MBMS Cells as non-preferred cells, e.g. for loading reason or cases which involve CSG Cells and MBMS carrier sharing scenarios.

Proposal 4: The minimum MBMS assistance information, i.e. frequency and cell selection preference may also be optionally broadcast by eNB’s not involved in MBMS transmissions.

Proposal 5: RAN2 to study if broadcasting additional MBMS assistance information such as extending the use of  SIB13 for alternative carriers can substantially improve UEs search time for finding target MBMS services assuming realistic configurations, e.g. not more than two MBMS carriers.
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