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Discussion and Decision
1      Introduction
In RAN2#74 meeting it was agreed that MBMS Service Continuty will be based on MBMS deployment on a single carrier, although MBMS may be deployed in difference frequencies and multiple carriers. RAN2 also agreed on some simplified principles to maintain MBMS service continuity in the Idle Mode. However most issues related to connected mode UEs were not discussed and left as FFS.

The email discussion after RAN2 74 helped in identifying some issues and common views on how to handle connected mode UEs but some detailed wee left as FFS.

Based on views shared through email discussions, this contribution focuses on open issues related to Connected Mode UEs to be addressed and potential areas of consideration to address them.  

2      Discussion
In a multicarrier deployment scenario, it is expected that same MBMS service is only transmitted on one of carriers to avoid waste of radio resources. In addition, to maximize the statistical multiplexing gain and minimize control channel overhead, it is desirable to minimize the number of carriers bearing MBMS service. Since UEs in RRC_CONNECTED are typically distributed across the different carriers, depending on UE capability, there are two states for UE:

· State A: UE can receive MBMS and unicast services simultaneously.

· State B: UE cannot receive MBMS and unicast services simultaneously.

So for UEs in State A, unicast can be scheduled independently from MBMS operation; whereas for UEs in State B, unicast scheduling may conflict with MBMS reception. 

A UE will be in State A if one of the followings holds:

· UE has an extra dedicated receiver which can be used exclusively for MBMS.
· MBMS bearing cell is one of active serving cells for the UE, i.e. PCell or an actviated SCell when CA is configured for that UE. See UE1 and UE2 in Figure 1.

A UE will be in State B if:  
· UE is equipped with only one receiver and MBMS bearing cell is not its serving cell (as UE3 in Figure 1 below). 
· UE has multiple receivers but it is configured with CA and all its receivers are engaged with serving cells different from MBMS bearing cell.


[image: image1.emf]Carrier 1

UE1

UE2

PCell

UE3

Carrier 2  

Carrier 3 

(MBMS and Unicast)

PCell

PCell

SCell


Figure 1 Example of CA in combination with MBMS bearing and unicast only carriers 
For UEs in State A, there is no problem to perform MBMS related operations like decoding SIB13/MCCH/MTCH while receiving unicast simultaneously. However, for UEs in State B, there are several issues to be addressed as discussed below.
Regarding UEs in the connected Mode, there seem to be agreements on need for some assistance from the network for UE to find the frequency at which MBMS are being offered. This is important to make sure UEs do not waste too much power tuning to multiple frequencies and look for MBMS related information, which also can risk the MBMS or nicest service continuity. 

In Rel-9/10, MBMS related information (SIB13/MCCH) is only transmitted in the carrier bearing MBMS. Suppose that one UE in State B is interested in a MBMS service not yet started. To acquire MBMS related information, UE needs to switch to the MBMS bearing carrier, which will impact the QoS of unicast since eNB is not aware of the situation. Therefore, it is proposed that MBMS related information is provided to UEs on all carriers or at least those, which are used as PCell by some UEs even if they are not transmitting MBMS service. In this way, the UE can continue to stay in non-MBMS bearing carrier and monitor MCCH. It should be noted that such information does not cuase excessive overhead and is also helpful for MBMS service continuity for UEs in RRC_IDLE 
Proposal 1: RAN 2 to study and specify means of providing UEs with MBMS related information on carriers not bearing MBMS service.
Proposal 2: The SIB13 message on all serving Cells, or at least those used as PCell by target UEs, can be extended to include the frequency of MBMS bearing carriers.

Proposal 3. RAN2 to also consider transmission of MCCH Information on non-MBMS bearing carriers to reduce UEs search time and power used to find and synchronize with desired MBMS transmissions on alternative carriers.

Another scenario, which may need further consideration, is a HetNet deployment in which the MBMS bearing carriers are only deployed on overlaying macrocells and not on picocells or HeNB’s. In this case the UEs connected to the picocell/HeNB need to be able to receive MBMS while maintaining their service continuity. Here we discuss implications for the Connected mode UEs while impact on such Idle UEs are addressed in a different contribution.

For UEs in the above HetNet Scebanio 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 in a CSG HeNB. 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.

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. 
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Figure 2. Configuration of MBMS on Macrocell (overlay Cells) of a HetNet Deployment

Proposal 4: RAN2 to consider means of indicating to UE that MBMS bearing carrier is not on the same layer as the serving cell and not to be selected for unicast services.
There is also majority agreement for need of a connected UE indicating to network when it stops or stops receiving MBMS services, so that eNB can properly handle routing of unicast signalling and data services to the UE. Alterantive UE based decision is also being proposed.

Based on receving status of the UEs as described above, a UE, which is in State A, does not need to inform eNB of its interest or enagement in receving MBMS transmission. However, once UE transition to State B, e.g. when it can not maintain both active MBMS services and Unicast traffic across designated carriers, it needs to inform eNB so that eNB can properly act, e.g. hand it over to the MBMS bearing carrier. When CA is configured, eNB might change UEs SCell to the MBMS bearing carrier. 
Proposal 5: RAN2 to study and specify means of a UE, in Connected mode, indicating to eNB when it starts/stops receiving an MBMS service.

Proposal 6: UE may tranmit such indication when reception of upcoming MBMS transmission conflicts with maintaining its connectivity for unicast services on its current serving cell. 
Proposal 7: Similar indication should be used when UE stops receiving MBMS service, so eNB may handover it to other carriers if necessary (e.g. for load balancing, optimized link quality reasons).

There is mostly agreement among companies on the need for an RRC mechanism to enable such indication. Given there is similar RRC message recently defined for MBMS counting in Release 10, it would seem reasonable to reuse and possibily extended that message to provide similar indication for service continuity.  
Proposal 8: RAN2 to study feasibility of reusing the RRC messages defined for MBMS counting to indicate start/stop reception MBMS resvices by UE to assist eNB to maintain the MBMS service continuity.
3      Conclusion

In this contribution, we analyze service continuity for UEs in RRC_CONNECTED and propose the following:
Proposal 1: RAN 2 to study and specify means of providing UEs with MBMS related information on carriers not bearing MBMS service.
Proposal 2: The SIB13 message on all serving Cells, or at least those used as PCell by target UEs, can be extended to include the frequency of MBMS bearing carriers.

Proposal 3. RAN2 to also consider transmission of MCCH Information may on non-MBMS bearing carriers to reduce UEs search time and power used to find and synchronize with desired MBMS transmissions on alternative carriers.
Proposal 4: RAN2 to consider means of indicating to UE that MBMS bearing carrier is not on the same layer as the serving cell and not to be selected for unicast services.

Proposal 5: RAN2 to study and specify means of a UE, in Connected mode, indicating to eNB when it starts/stops receiving an MBMS service.

Proposal 6: UE may tranmit such indication when reception of upcoming MBMS transmission conflicts with maintaining its connectivity for unicast services on its current serving cell. 
Proposal 7: Similar indication should be used when UE stops receiving MBMS service, so eNB may handover it to other carriers if necessary (e.g. for load balancing, optimized link quality reasons).

Proposal 8: RAN2 to study feasibility of reusing the RRC messages defined for MBMS counting to indicate start/stop reception MBMS resvices by UE to assist eNB to maintain the MBMS service continuity.
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