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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 the support of standalone eMBMS carrier.

2. Cell acquisition and system information
One of the main characteristics of a standalone eMBMS carrier is that it has to be self-contained, i.e., the cell has to provide all the mechanisms for cell detection, system information acquisition and eMBMS signalling.
The synchronization signal for eMBMS has to be designed in such a way that the UE complexity is not largely increased. For example, for PSS detection in current LTE a UE has to perform correlation with 3 different PSS sequences. Adding additional PSS sequences for eMBMS, potentially with different numerologies with respect to CP and subcarrier spacing, would increase the UE power consumption and complexity. We propose to perform cell acquisition by transmitting a non-MBSFN subframe with low periodicity (e.g. every 40-80ms) reusing the legacy numerology of 15kHz subcarrier spacing.
Proposal 1: A non-MBSFN subframe containing PSS/SSS/PBCH/SIBs is transmitted with low periodicity (e.g. every 80ms) in a standalone eMBMS carrier.
If we follow the legacy design of PBCH we may not be able to perform combining across different PBCH transmissions, since the SFN field in PBCH changes every 40ms. Thus, PBCH may be the limiting factor for cell-edge UEs. Some options options to enable a better decoding performance of PBCH are as follows:
· Extend the time in which the PBCH is not modified (e.g. from 40ms to 320ms). The SFN payload can be modified accordingly (2 least significant bits are reserved).
· Perform PBCH repetition in the center 6RBs, similarly to eMTC
· Some additional scrambling may be needed to combat interference in the cell-edge case. 
· Perform PBCH repetition outside the center 6RBs
This unicast subframe includes all the system information necessary to operate in the cell, such as SIB scheduling information, MBSFN and MBMS information, etc.
We present a similar design with additional details in our companion contribution [2] for the general case of an eMBMS with increased number of MBSFN subframes. Transmitting SI over the SCell should be supported in that case, similarly to current MBMS SCell. With the introduction of these feature, there would be no further RAN1 impact to support standalone cells. Note that this is in line with the WID in [1], where the study for standalone only applies to RAN2.
Proposal 2: Objective b (Increased number of MBSFN subframes per radio frame) should support transmission of system information (SIBs/PBCH) over the SCell. If this is fulfilled, there is no further RAN1 impact to support standalone eMBMS carrier. This is in line with WID [1] and current eMBMS operation in SCell.

2.1. Impact on legacy UEs
One of the drawbacks of using the same discovery signal as current LTE is that Rel-13 UE may find the PSS sequence in the eMBMS cell and try to get SSS, PBCH and system information. The eMBMS cell should include mechanisms to prevent a legacy UE from spending a long time trying to acquire the cell (otherwise, the cell search process for legacy UE will be delayed, with the corresponding increase in battery consumption). We propose to use a different mapping of PSS and SSS to signal this, similar to FDD vs TDD. For example, the FDD positions of PSS and SSS can be interchanged for this matter.
Proposal 3: An eMBMS standalone cell can be identified by the relative position between PSS and SSS. This prevents legacy UEs from finding the cell.

3. Unicast information and camping
Even though the main objective of standalone eMBMS carrier is to provide eMBMS services, some other legacy use cases may be considered. For example, one possible use for a non-eMBMS UE (i.e., a UE that is not decoding/is not interested on eMBMS services) is to use a standalone eMBMS cell for PRS/positioning. Another possible use is to get emergency information from these cells (ETWS/CMAS). Note that the cell acquisition and system information procedure presented above allows the introduction of these kind of services without any major change to the specification, since they can be performed following the legacy procedure in the non-MBSFN subframes.
[bookmark: _GoBack]Observation 1: A UE can use eMBMS standalone cell to receive emergency information (ETWS/CMAS) or measure PRS.
The use of eMBMS standalone cells for emergency services can be critical in cases of natural disasters where many cells may be damaged, or in rural areas without proper cellular coverage. It may also provide low-power emergency monitoring for receivers in stand-by mode (e.g. a set-top box) by monitoring the paging channel with low duty cycle. In general, and also for non-MBMS UEs (e.g. smartphone) UE should camp in a standalone eMBMS cell and monitor the paging channel for emergency information if no suitable or acceptable cells are found.
Proposal 4: If no suitable or acceptable cell are found, the UE should camp in an eMBMS standalone cell and monitor paging for ETWS/CMAS.
With this proposal, the cell selection algorithm could be as follows, where the new parts are marked in red, and standalone eMBMS carriers are Notification-only cells:



Figure 1 Cell selection procedure including camping on notification-Only cells


4. Summary
In this document we presented our views on design of standalone eMBMS carrier. 
Proposal 1: A unicast subframe containing PSS/SSS/PBCH/SIBs is transmitted with low periodicity (e.g. every 80ms) in a standalone eMBMS carrier.
Proposal 2: Objective b (Increased number of MBSFN subframes per radio frame) should support transmission of system information (SIBs/PBCH) over the SCell. If this is fulfilled, there is no further RAN1 impact to support standalone eMBMS carrier. This is in line with WID [1] and current SCell MBMS operation in SCell.
Proposal 3: An eMBMS standalone cell can be identified by the relative position between PSS and SSS. This prevents legacy UEs from finding the cell.
Proposal 4: If no suitable or acceptable cell are found, the UE should camp in an eMBMS standalone cell and monitor paging for ETWS/CMAS.
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