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Introduction
In this document we discuss possible requirements for the standalone eMBMS carrier.
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For the legacy LTE carrier, the UE needs to read SIB2 to determine the subframes that are used for MBSFN and then SIB13 to obtain the specific subframes used to transport the MCCH.  From the MCCH the UE receives the PMCH configuration. The UE also uses the 2 symbol PDCCH for UL HARQ feedback (PHICH), UL scheduling (PDCCH UL grant) and MCCH change notifications (DCI format 1C).
For the standalone eMBMS carrier, a number of questions need to be addressed to understand its target value and what needs to be designed.
1. Are there specific deployment scenarios being targeted by the standalone eMBMS carrier?
Depending on the deployment scenario the design features of the eMBMS carrier can be very different.  For example, consider a live sports event broadcast within a stadium.  For this scenario, the cell is likely to be isolated and small but also in the presence of many other carriers, meaning that the configuration and control can be maintained by an umbrella cell carrier and therefore the capacity (or subframes) on that eMBMS carrier can be maximised for the broadcast traffic.  Alternatively, the deployment could be targeted for nationwide TV broadcast using High Power High Tower sites with large Inter Site Distances that sometimes results in no supporting carrier being available to assist configuration in rural locations, meaning that the configuration of that eMBMS carrier must be supplied to the UE either by the carrier itself or by some other mechanism (non-cellular such as home broadband).  
For both the above scenarios, UL support is either not possible via the dedicated eMBMS carrier (due to distance) or not necessary (due to other carriers being present).  Having the standalone eMBMS carrier be DL only, would eliminate the need for RAN1 having to resolve the L1 signalling to support UL grants and UL ACK/NACK which in turn would simplify the problem of how to more efficiently use the 2 OFDM control symbols.
Proposal 1:   The standalone eMBMS carrier is DL only.
2. Is a UE expected to be able to access and use the standalone eMBMS carrier without the support of another carrier?
Our understanding is that standalone eMBMS carrier by definition means that the UE should be able to access and use it without the support of another carrier.
With this understanding, the carrier needs to support a CSS region to schedule the SIs (SIB2/SIB13) that enable the UE to locate the MCCH and thereby determine the PMCH configuration.  In addition, time-frequency resources need to be provided on the carrier to support the PDSCH for the SI.  Given the relative low periodicity of the SIs needed just to configure eMBMS, the challenge for RAN1 is to determine the best method for scheduling and delivering this SI.  For example, is it worth retaining the 2 OFDM symbol region for the SI DCI?  Also, is the traditional TDM approach of splitting SFs between MBSFN traffic and SI PDSCH preferable to a new FDM approach where the BW of PMCH is reduced to enable PRBs at the upper and lower parts of the bands to be configured specifically for CSS and PDSCH?  Possible advantages of such a FDM approach include:
· For large BWs, PRB granularity offers greater flexibility then SF partioning.
· Frequency domain ICIC can be supported.
· When the non-PMCH PRBs are not in use, power boosting of the center PMCH PRBs could be used.
· EPDCCH definition of CSS can be reused 
Proposal 2:   The standalone eMBMS carrier is required to broadcast sufficient SI to enable devices to read the MCCH without the assistant of another carrier.
3. What level of legacy UE support is expected in the standalone eMBMS carrier?
If the standalone eMBMS carrier were to be designed to support legacy eMBMS UEs, then the scope to optimise its MBSFN capacity, in particular for potential new broadcast operators, is greatly reduced.  By removing the need for supporting legacy UEs, several new optimisations for the eMBMS carrier can be considered, including:
· Modifying or even deleting paging, so as to free subframes for additional MBSFN traffic.
· Optimise PSS/SSS/CRS to account for different cyclic prefixes.
· Changing the MIB to include more MBSFN configuration information.
Proposal 3:   The standalone eMBMS carrier is not required to support legacy UEs.
4. Is the standalone eMBMS carrier expected to support paging for IDLE mode UEs?
Are there scenarios, where for a device in idle mode, the network would prefer to use the standalone eMBMS carrier for paging as opposed to an alternative carrier?  If the standalone eMBMS carrier does not support a paired UL carrier can higher layers configure a viable paging response via alternative backhaul means (home broadband)?
Given the potential size of standalone eMBMS carrier cells, supporting paging seems an inefficient use power on the DL.  However for smaller cells, paging support may be useful keeping the cost of the UE low (avoids dual receiver capability) and to support eMBMS counting feature that can turn off unused broadcast services.  Note the paging response could be on another pre-configured carrier or via an alternative backhaul.
Proposal 4:   The standalone eMBMS carrier can optionally support paging.
5. What level of unicast traffic is the standalone eMBMS carrier expected to support?
If unicast traffic is required in any volume, then the carrier can be treated as a legacy eMBMS carrier. Therefore we do not seem to see strong motivation to support unicast on the standalone eMBMS carrier.
Proposal 5:   The standalone eMBMS carrier is not required to support DL unicast traffic.
However whilst eliminating traditional unicast traffic support from the standalone eMBMS carrier maximises MBSFN spectral efficiency, it is unclear how authentication and also charging is achieved.
Proposal 6:   For subscription TV services that require some level of authentication, the UE can optionally achieve higher layer authentication without the need of a UL cellular carrier paired with the standalone eMBMS carrier, e.g. using home broadband internet connection.
Conclusions
In this contribution, we’ve discussed several issues relating to the requirements of the standalone eMBMS carrier.  From those discussions we have the following proposals for RAN1 to discuss and conclude:
Proposal 1:   The standalone eMBMS carrier is DL only.
Proposal 2:   The standalone eMBMS carrier is required to broadcast sufficient SI to enable devices to read the MCCH without the assistant of another carrier.
Proposal 3:   The standalone eMBMS carrier is not required to support legacy UEs.
Proposal 4:   The standalone eMBMS carrier can optionally support paging.
Proposal 5:   The standalone eMBMS carrier is not required to support DL unicast traffic.
Proposal 6:   For subscription TV services that require some level of authentication, the UE can optionally achieve higher layer authentication without the need of a UL cellular carrier paired with the standalone eMBMS carrier, e.g. using home broadband internet connection.
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