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1 Introduction

A new WI: Evolved Multimedia Broadcast Multicast Service (eMBMS) enhancement for LTE was approved at RAN plenary #71 meeting [1]. One of the objectives is to study:
· Support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16.
In this contribution the influence of introducing standalone carrier for eMBMS is discussed.
2 Discussion 
In existing LTE systems, MBSFN subframes and unicast subframes are multiplexed in time domain in a serving cell. The allocation of MBSFN subframes is limited to subframes 1, 2, 3, 6, 7, 8 for frame structure type 1 and subframes 3, 4, 7, 8, 9 for frame structure type 2. The information related to MBMS including SIB2, SIB13, SIB15, and SIB 16, are conveyed by PDSCH which is scheduled by PDCCH with CRC masked by SI-RNTI.
SA1 developed requirements for transmission performance enhancement of TV service with the following agreed  [2]. 
The 3GPP network shall support flexible change between broadcast and unicast per traffic demand over the same carrier.

The 3GPP network shall be able to convert network unicast capacity to network broadcast capacity and vice versa so that each can range from 0% to 100% of the capacity.

The 3GPP network shall be able to support using one carrier for both unicast and broadcast distribution of TV services.

Mixed carrier where unicast and MBSFN transmission are multiplexed in the same carrier provides a sensible way for spectrum sharing between unicast transmission and MBSFN transmission., which serves the requirement well, while more subframes even all subframes within the radio frame can be allocated as MBSFN subframes. By relaxing the limitation of configuring MBSFN on certain subframes more flexible multiplexing could be desirable. This can be achieved for example by the solution proposed in our companion contribution [3]. The capacity ratio for MBMS service could be adapted according to the service requirement. 
When all the subframes for a mixed carrier are configured to be MBSFN subframes, the carrier becomes dedicated for MBSFN transmission and standalone. 
It is not recommended to design a dedicated standalone MBSFN carrier by defining new signalling/channels for initial access and SIB transmission targeted for MBSFN only. Since it cannot support unicast transmission in that carrier, it will lead to
-low efficiency of spectrum utilization
-violation of the SA1 requirement to convert network broadcast capacity to network unicast capacity 
In addition, it is very difficult to be extended to support on-demand service if the standalone carrier is defined this way, once it is deployed.

When an operator has more than one component carrier available, CA can also be considered where one of the carrier can be configured as secondary cell for MBSFN transmission. This can be achieved for example by the solution proposed in our companion contribution [3]. Initial access and system information acquisition (e.g. SIB13, SIB15, SIB16) could be handled via the primary cell by reusing the existing mechanisms for CA, if the cell is used only as secondary cell. 
The standardization effort required for the above solutions is expected to be very limited, once extending the number of MBSFN subframes is completed.   
On the other hand, almost all the existing terminals support unicast transmission. It is expected that the support of unicast transmission will be still present in most of the future terminals although eMBMS is supported by these terminals also. 

Observation: When all the subframes for a mixed carrier are configured to be MBSFN subframes, the carrier becomes dedicated for MBSFN transmission and standalone

Proposal: It is not recommended to design a dedicated standalone MBSFN carrier by defining new signalling/channels for initial access and SIB transmission targeted for MBSFN only 
3 Conclusions
In this contribution the impact of introducing standalone carrier for eMBMS is discussed and the following observation and proposal are made:
Observation: When all the subframes for a mixed carrier are configured to be MBSFN subframes, the carrier becomes dedicated for MBSFN transmission and standalone

Proposal: It is not recommended to design a dedicated standalone MBSFN carrier by defining new signalling/channels for initial access and SIB transmission targeted for MBSFN only 
References

[1] RP-160675, “New WID: eMBMS enhancements for LTE”, Ericsson, Qualcomm, Nokia, EBU, Goteborg, Sweden, March 7-10, 2016. 
[2] S1-160474, “Requirements for enhanced TV service”, Ericsson, Qualcomm, Huawei, Nokia Networks, EBU, Okinawa, Japan, February 1-5, 2016.
[3] R1-162139, “Consideration on Increasing Amount of MBSFN Subframes”, Huawei, HiSilicon, Busan, Korea, April 11-15, 2016.











































































