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1. Introduction
Multiple MCCH channels would start to be implemented either from Rel-9 or from the next release. In either case, if the network in Rel-9 or beyond provides multiple MCCH channels, Rel-9 UE may need to select a MCCH channel to receive an MBMS service, especially in case that ESD is used for MCCH selection.
For this reason, we think that it is good to discuss some Rel-9 UE behaviours considering Rel-9 UE operation in the network providing multiple MCCH channels.
2. Monitoring M-RNTI and/or MCCH
The current assumption is that UE monitors one MCCH channel after a session of an activated service starts. In this case, if eNB supports multiple MCCH channels, after a session starts, UE may need to monitor multiple MCCH channels without monitoring M-RNTI on PDCCH, in order to receive different MBMS services on different MBSFN areas.
However, at this moment, we don’t know how many MCCH channels would be deployed in the network. In our view, UE in Release 9 and beyond could not monitor all of multiple MCCH channels over multiple MBSFN areas due to lack of UE capability. Also, monitoring multiple MCCH channels is undesirable from UE power consumption perspective. 
Thus, we propose that UE in Release 9 and beyond receive only a limited number of MCCH channels depending on UE capability.
Proposal 1: UE in Release 9 and beyond receives only a limited number of MCCH channels depending on UE capability.
If UE follows the proposal 1, UE monitoring one MCCH channel could not know if any session starts or not on another MCCH channel. Thus, it could be considered that UE monitoring one MCCH also monitors M-RNTI on PDCCH in order to monitor another session start on another MCCH channel. However, monitoring both MCCH and M-RNTI on PDCCH seems to be undesirable because UE can know MCCH information change by monitoring M-RNTI only.
One concern on monitoring M-RNTI even after session start is limited common search space which may be insufficient for M-RNTI on PDCCH covering session change and session stop after session start.
One alternative could be that what UE is regularly receiving on one MBSFN area e.g. MCCH and/or DSI after session start indicates MCCH information change. For instance, MCCH or DSI could simply indicate MCCH information change e.g. with one bit per MBSFN area. In this case, UE monitoring MCCH or DSI on one MBSFN area can get an indication to MCCH information change on another MBSFN area where another activated MBMS service is broadcast. In the network, if hierarchical MCCH is not used, each MCCH should provide MCCH information change on all the other MBSFN areas. That will cause some signalling overhead.
Accordingly, we propose to select one of the following alternatives in order to monitor MCCH information change on another MBSFN area.
Proposal 2a: UE in Rel-9 and beyond should monitor M-RNTI on PDCCH even after session start in order to monitor session starts on another MBSFN area. 
Proposal 2b: UE in Rel-9 and beyond should monitor MCCH or DSI on one MBSFN area after session start in order to monitor MCCH information change on another MBSFN area.
As we discussed above, if proposal 2a is accepted, monitoring both MCCH and M-RNTI on PDCCH seems to be undesirable. It is clear that from UE perspective, monitoring M-RNTI on PDCCH only is beneficial than monitoring both MCCH and M-RNTI.

Thus, we propose that RAN2 could further consider that UE in Rel-9 and beyond dose not monitor MCCH even after session start, but monitors M-RNTI on PDCCH in order to monitor MCCH information change including session change on the current MBSFN area as well as on another MBSFN area.
Proposal 3: if the proposal 2a is accepted, RAN2 further accepts that UE in Rel-9 and beyond dose not monitor MCCH after session start, but continues to monitor M-RNTI on PDCCH in order to monitor MCCH information change including session change on the current MBSFN area as well as on another MBSFN area.
3. MCCH Channel Prioritization
UE may be required to monitor multiple MCCH channels over multiple MBSFN areas because UE activated multiple MBMS services transmitted over different MBSFN areas However, as we discussed above, UE capability could not support reception of all the required MCCH channels.
In this case, it is suggested that UE performs MCCH channel prioritization in order to reduce the number of MCCH channels that the UE is required to receive. For instance, UE can choose which MCCH channel UE should monitor based on MBMS service priority. After MCCH channel prioritization, UE monitors only prioritized MCCH channels that UE capability can cover.
We think that if multiple MCCH channels are provided in the network, Rel-9 UE should also perform MCCH channel prioritization because UE may be interested in more than one MBMS service but cannot receive all of the MCCH channels.
Proposal 4: UE in Rel-9 and beyond should perform MCCH channel prioritization based on MBMS service priority to reduce the number of MCCH channels that the UE is required to receive.
Several manners for MCCH channel prioritization are shown below. First of all, let us assume the following case:
The network provides 3 MCCH channels over 3 MBSFN areas with the following services:

· MCCH#1 over MBSFN#1 carrying MBMS service-a, MBMS service-b, MBMS service-c
· MCCH#2 over MBSFN#2 carrying MBMS service-d, MBMS service-e

· MCCH#3 over MBSFN#3 carrying MBMS service-f, MBMS service-g, MBMS service-h, MBMS service-i
UE activated service-a, service-b, service-d, service-f and service-g.
In this case, MCCH prioritization can be performed in the following manners. Depending on an option, a user may have different user experience.
1. MCCH prioritization based on a priority of each service
: In this case, UE decides to monitor MCCH carrying the highest service priority over the other activated services. For instance, UE can monitor only one MCCH channels. If service-d has a higher priority than service-a/b/f/g, UE decides to monitor MCCH#2.
2. MCCH prioritization based on an average service priority for a MCCH/MBSFN area
: In this case, UE decides to monitor MCCH carrying the highest average priority of activated MBMS services on MCCH/MBSFN. For instance, if the average priority of service-a/b is higher than the priority of service-d and the average priority of service-f/g, UE decides to monitor MCCH#1.
3. MCCH prioritization based on a sum of service priorities for a MCCH/MBSFN area
: In this case, UE decides to monitor MCCH carrying the largest sum of service priorities on MCCH/MBSFN. For instance, if a sum of priorities of activated service-f/g is higher than a priority of service-d and a sum of priorities of service-a/b, UE decides to monitor MCCH#3.
Among the options above, the first option may be preferred because the highest service priority should be always respected. 
However, the first option may not provide more services to a user than the other options. Thus, the third option could be considered because the third option may provide a user with more services than the first option based on service priority.
Proposal 5: RAN2 chooses one of the 3 options for MCCH channel prioritization shown in the section 3.
4. Conclusion
Based on ESD, UE in Rel-9 may select MCCH from multiple MCCH channels that the network provides. If it is the case, we propose the following UE behaviours for Rel-9 and beyond which were discussed in this document.
Proposal 1: UE in Release 9 and beyond receives only a limited number of MCCH channels depending on UE capability.
Proposal 2a: UE in Rel-9 and beyond should monitor M-RNTI on PDCCH even after session start in order to monitor session starts on another MBSFN area. 
Proposal 2b: UE in Rel-9 and beyond should monitor MCCH or DSI on one MBSFN area after session start in order to monitor MCCH information change on another MBSFN area.
Proposal 3: if the proposal 2a is accepted, RAN2 further accepts that UE in Rel-9 and beyond dose not monitor MCCH after session start, but continues to monitor M-RNTI on PDCCH in order to monitor MCCH information change including session change on the current MBSFN area as well as on another MBSFN area.
Proposal 4: UE in Rel-9 and beyond should perform MCCH channel prioritization based on MBMS service priority to reduce the number of MCCH channels that the UE is required to receive.

Proposal 5: RAN2 chooses one of the 3 options for MCCH channel prioritization shown in the section 3.[image: image1.png]
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