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1. Introduction
In RAN#71 a new work item (WI) named eMBMS enhancement for LTE [1] was introduced. The objectives of the WI include the support of longer CP, additional MBSFN subframes, and study standalone carrier. In this document we provide our views on simultaneous reception of broadcast and unicast for standalone mode.

2. General operation
A UE may be interested in accessing a content broadcast over a standalone MBSFN carrier while at the same time keeping an unicast connection active (e.g. a smartphone user). In this case, if a UE is not able to receive both carriers simultaneously (e.g. single radio UEs), there has to be some mechanism to enable this operation without disrupting the unicast and broadcast reception.
Additionally, a UE may be interested in accessing a particular content that is carried over a standalone broadcast cell, but the UE may be out of coverage in a particular moment. In that case, the UE can request that content via unicast over a non-MBMS cell. Once that connection is established, it is still beneficial for the network to allow the UE to find the broadcast cell if it moves inside its coverage. To enable this, the UE may have to interrupt reception over the unicast channels to perform a cell search over the intended frequency.
In these cases, there has to be some mechanism to enable TDM between unicast and broadcast reception. In this contribution, we present our views on the necessary techniques to enable this operation.
Observation 1: Single radio UEs interested in both broadcast and unicast need to TDM between both services.

3. Behavior in connected mode
When a UE is in connected mode with the unicast cell, it may need to interrupt reception in order to receive the broadcast over a different frequency (if the broadcast cell is detected) or to run a cell search over the desired frequency (if the broadcast cell is not detected yet). In order to do this, there needs to be some understanding between the UE and eNB about the subframes the UE is going to skip to perform broadcast reception/search. Note that the unicast eNB and broadcast eNB may not be synchronized.
To achieve this, in-device coexistence (IDC) or a similar mechanism can be enable for MBMS reception. With this, eNB and UE can negotiate and agree on the subframes to be skipped in the unicast cell and receive MBMS. Due to asynchronous deployment (i.e., MBMS reception can be over a cell that is not synchronized with the unicast cell) there has to be some mechanism to update these skipped subframes due to time drift.
Observation 2: IDC (or a similar mechanism) can be used to TDM between unicast and broadcast for connected mode UEs.
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4. Behavior in idle mode
When a UE is in idle mode but receiving broadcast from a different cell, it stills needs to monitor paging in the unicast cell, and perform cell reselection if needed. In order to do this, the UE needs to tune away from the broadcast cell and decode PDCCH and/or perform measurements over the unicast cell.
In case the broadcast and unicast cells belong to the same PLMN, the network may be also be able to page the UE over the broadcast cell. This approach, however, requires some additional signalling (i.e., capability of the UE to support broadcast cells at the MME) and would also imply that the UE would receive a page over a first cell and perform random access over a second cell. Thus, the unicast cell solution is preferred for simplicity and less specification impact.
Tuning away to the unicast cell to monitor paging may only disrupt reception of a small fraction of broadcast subframes, so its effect may be mitigated by higher layer coding.

Observation 3: In idle mode, a UE has to monitor paging when receiving broadcast. In this case, the UE may tune back to the unicast cell to receive paging or receive the paging over the broadcast cell.  The unicast cell solution may be preferred for simplicity.
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