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1 Introduction
In RAN2#87bis meeting, co-existence of different features with Dual Connectivity was discussed. Most of the issues were solved (like IDC and eIMTA), however, due to lack of time, co-existence with MBMS was not discussed.
2 Discussion
2.1 MBMS support in Dual Connectivity
In TS 36.306, the capability signalling for band combination indicates that the UE shall support MBMS reception for all SCells and the cells that can be configured as SCells according to signalled CA band combination:

This field defines the carrier aggregation, MIMO and MBMS reception capabilities supported by the UE for configurations with inter-band, intra-band non-contiguous, intra-band contiguous carrier aggregation and without carrier aggregation.
Later on in RAN2#86, additional capability bits were introduced for Rel-11 where the UE can signal if it supports MBMS reception on the SCell or configurable SCell. If these bits are not indicated, the UE is required to support MBMS reception only in PCell.

The UE supporting MBMS procedures shall support MBMS reception on the PCell, and it may indicate support for MBMS reception on configured SCells (mbms-SCell) and for any cell that may be additionally configured as an SCell (mbms-NonServingCell) according to this field. The UE shall apply the system information acquisition and change monitoring procedure relevant for MBMS operation for these cells.
Also with Dual Connectivity, it can be assumed that the UE should be able to receive MBMS over PCell, PSCell, SCells and configurable SCells according to its capability (including both band combination and additional MBMS bits): 
Proposal 1 A UE supporting MBMS and sending an MBMS interest indication, is required to support MBMS reception on any cell that is configured or can be configured as PCell, PSCell, or as SCell in MCG or SCG respectively, according to its capabilities.
In the current specifications, the UE is required to acquire MBMS parameters of the SCells from the broadcasted System Information, even though other parameters which are not related to MBMS, are provided via dedicated signalling. 
Also for Dual Connectivity the non-MBMS related SIB for SCG SCells as well as for the PSCell will be provided by dedicated signalling. And in accordance with the behaviour for CA SCells, we suggest that the UE should acquire MBMS parameters for the PSCell and the SCells of the SCG from the broadcasted System Information of that cell if it intends to receive MBMS.
Proposal 2 If the UE intends to receive MBMS, it should acquire MBMS related parameters from the broadcasted System Information in the PScell as well as SCells of SCG 
In general, we assume that the UE capability for the MBMS reception in other cell than PCell relates on the capability to acquire required System Information from the broadcasted channel. So if the UE is required to acquire MBMS parameters for PSCell separately, this cell is similar to SCell. Thus also in existing capabilities, PCell should not be understood as PSCell.  

Proposal 3 If the UE does not set capability bit mbms-SCell or mbms-NonServingCell to true, then it is required to support MBMS reception only in the PCell of the MCG (not in the PSCell). 
As discussed in [1], in RAN2#85bis RAN2 agreed that the UE is not required to support MBMS reception from a non-serving cell on the frequency of concern if the non-serving cell and the serving cell(s) are not synchronous:

· The UE is not required to support MBMS reception from a non-serving cell on the frequency of concern if the non-serving cell and the serving cell(s) are not SFN synchronous.  
This agreement was done because the cell is not understood as configurable SCell from the UE point of view for CA operation as CA requires that time difference is smaller than ~32 us. 

However, in Dual Connectivity, the UE may support asynchronous mode. This support is indicated per band combination. In such dual connectivity mode, it can be assumed that the UE can support asynchronous MBMS with the same hardware as used for unicast communication. 
Proposal 4 A UE indicating support for asynchronous dual connectivity operation in a certain band combination shall also support MBMS even if the carriers of the SCG and the MCG are not synchronized. 

2.2 Forwarding MBMSInterestIndication

In the current endorsed CR for RRC in Dual Connectivity [2], MBMSInterestIndication is forwarded from the MeNB to the SeNB. When introducing this, it was not discussed in detail what is purpose in this forwarding.  We note that if the UE is interested in MBMS reception on a cell served by the SeNB, the SeNB cannot add this cell as the SCell for the UE. However, if the MeNB request to add this cell, it is good that the SeNB knows that the cell is added due to MBMS reception and thus the SeNB may not release the SCell. In addition, even if the cell is not configured as an SCell for the UE, the UE may still receive MBMS on that cell. In such scenario, it is good that the SeNB knows that the UE may receive MBMS so that the UE capabilities are not exceeded.

Observation 1 MBMSInterestIndication is useful for the SeNB so that the SeNB can control that the UE capabilities are not exceeded 
2.3 Impact of MBMS reception on MAC specification
In this subsection, we discuss MAC impacts of MBMS reception. In Dual Connectivity, independent MAC entities are used for MCG and SCG. 

As discussed in [1], the UE supporting MBMS reception on a SCG cell should be able to receive MCCH and MTCH from the SCG cell. In addition, the UE should support BCCH reception for the System Information acquisition.

We consider that the impacts of the MBMS reception on MAC are limited. First, already now System Information acquisition is done general for any cell (PCell, PSCell, SCells). The idea is that the higher layer requests MAC entity to read BCCH for certain cell and the MAC entity does not need to know more details:

When the UE needs to read BCCH, the UE may, based on the scheduling information from RRC:

-
if a downlink assignment for this TTI has been received on the PDCCH for the SI-RNTI;

-
if the redundancy version is not defined in the PDCCH format:

-
the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message: for SystemInformationBlockType1 message, k = (SFN/2) modulo 4, where SFN is the system frame number; for SystemInformation messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;

-
indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.

Then with respects to MCH, this channel is already supported by all MAC entities:

E-UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle the following transport channels:

-
Broadcast Channel (BCH);

-
Downlink Shared Channel(s) (DL-SCH);

-
Paging Channel (PCH);

-
Uplink Shared Channel(s) (UL-SCH);

-
Random Access Channel(s) (RACH);

-
Multicast Channel(s) (MCH).

Finally, with respect to the Figure 4.2.1-2 in MAC specification [3], it should be noted that MBMS reception is excluded from this figure for simplicity. This means that there is no need to illustrate MCH and BCCH channels for SCG MAC.
Proposal 5 No changes are needed for MAC due to MBMS reception

Conclusion

In this paper we have discussed MBMS reception in Dual Connectivity and made following proposals:
Proposal 1
A UE supporting MBMS and sending an MBMS interest indication, is required to support MBMS reception on any cell that is configured or can be configured as PCell, PSCell, or as SCell in MCG or SCG respectively, according to its capabilities.
Proposal 2
If the UE intends to receive MBMS, it should acquire MBMS related parameters from the broadcasted System Information in the PScell as well as SCells of SCG
Proposal 3
If the UE does not set capability bit mbms-SCell or mbms-NonServingCell to true, then it is required to support MBMS reception only in the PCell of the MCG (not in the PSCell).
Proposal 4
A UE indicating support for asynchronous dual connectivity operation in a certain band combination shall also support MBMS even if the carriers of the SCG and the MCG are not synchronized.
Proposal 5
No changes are needed for MAC due to MBMS reception
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