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1 Introduction

A new work item to enhance MBMS operation was approved in RAN#71 [1]. The WI objectives to be specified as well as a study part as follows:
The objective of the work item is to evaluate and specify the following eMBMS enhancements for LTE:  

a. Specify means of using a longer cyclic prefix (e.g. greater than 33.33µs) for use in a mixed unicast/eMBMS carrier for large SFN delay spread environment (e.g. 15km or larger inter-site distance), which guarantees coexistence of the legacy and new prefixes on the same carrier, while achieving a spectral efficiency of at least 2 bps/Hz. This objective includes evaluation. (RAN1)

b. Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. (RAN2, RAN1)

· The non-MBSFN subframes for unicast can only be used as Scell

c. Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals. (RAN1, RAN2)

Study the following:

d. Support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)

e. Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)

f. Solutions where a UE can receive the TV transport service without being authenticated (RAN1, RAN2, RAN3)

No new TDD DL/UL configuration for FS2 is considered in this WI

This work will consider the outcome of the corresponding SA2 work

In this contribution, we discuss the study phase objective d) which refers to a standalone eMBMS carrier.
2 Discussion
In [2], we discuss the needed support for a dedicated MBMS carrier which can be configured as SCell. Though, while the dedicated MBMS carrier can be configured only for connected mode UEs, the standalone dedicated MBMS carrier should provide enhanced MBMS services also for idle mode UEs. One important reason why the standalone eMBMS needs to be specified is that MBMS services are often used by idle mode UEs. We propose to add the TP found in appendix to capture this as a conclusion in the TR [2].
Observation 1 One reason for standalone dedicated eMBMS carrier is that is it provides enhanced MBMS services for idle mode UEs.
Another motivation for a standalone carrier can be derived from the SA1 requirement in [3]:

The 3GPP system shall allow the MNO to implement a network supporting downlink only broadcasting based on a set of EPS functionalities and entities which are required to offer linear TV services.

Observation 2 Standalone dedicated eMBMS carrier is needed in order enable SA1 requirement supporting network specific for offering linear TV services.
Proposal 1 Add the above observations as a conclusion in the TR.

2.1 Standalone dedicated eMBMS carrier

It was concluded in last RAN1#84bis meeting that legacy UEs cannot be scheduled on the the carrier with new MBMS subframes. Similar argumentation can be used for the standalone case. The WID objective a) implies that a new numerology is defined for MBSFN subframes. Therefore, the benefit of allowing legacy UEs to be scheduled in this carrier is limited to legacy MBSFN subframes only. Further, extended MBSFN subframe allocation is mainly for dedicated MBSFN carriers, this will typically be new deployments, possibly even new bands. Legacy UEs may not be able to use such carriers also for various other reasons. Hence, it is proposed that the standalone dedicated eMBMS carrier is accessible only for Rel-14 UEs. 
Proposal 2 Capture in the TR that legacy UEs on standalone eMBMS carrier are not supported.

The solutions for the standalone eMBMS should reuse as much as possible from the assumptions of the SCell eMBMS case. It is proposed in both RAN1 [5] and RAN2 [4] that MBMS carrier configured as SCell would rely on DRS to be able to shut down frequent PSS/SSS transmission on the eMBMS carrier. In addition, the standalone carrier should be self-contained including the SI information. As discussed in our companion RAN1 paper [6], the needed SI could be provided to the UE during the DRS occasions. Consequently, we propose RAN2 to assume Rel 13 like DRS with PSS/SSS/CRS and PDCCH. 
Proposal 3 RAN2 to assume DRS with PSS/SSS/CRS and PDCCH for the dedicated MBMS carrier.

Proposal 4 RAN2 to assume that SI may be provided during DRS occasions for the standalone dedicated MBMS carrier.

Paging is another reason why subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) currently cannot be used for MBSFN transmission as MBMS allocations are full-bandwidth and paging messages span only 6 PRBs. A UE does not need to camp on the same carrier where the UE receives MBMS service. This is already possible with legacy MBMS e.g. on barred MBMS cells. It requires UE has the two receivers or UE switches to the other carrier to read paging messages. Further, to enable the SA1 requirement [3], the UE capable of receiving eMBMS services should be capable of receiving paging from another carrier that offers also unicast services. Finally, as paging may occupy all subframes 0, 4, 5, 9 (FS1) or 0, 1, 5, 6 (FS2), in order to fulfil WID objective b, we propose not to support camping on standalone dedicated MBMS carrier.
Observation 3 There is no need to support paging on the standalone eMBMS carrier as UEs may camp on another carrier while receiving eMBMS from standalone MBMS carrier.
Observation 4 If camping is needed, the paging messages may be provided similarly as SI.

Proposal 5 From RAN2 point of view subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) may be used as MBSFN subframes for FS1 (FS2) in dedicated eMBMS carrier.
For the standalone case, the system information needs to be broadcasted on the same carrier. The DRS subframes could be used for this purpose. In order to broadcast MIB, PBCH is needed and assumed to be in the DRS occasion. 
Proposal 6 Standalone MBMS carrier should broadcast MIB.
Proposal 7 Send LS to RAN1 to ask whether PBCH on DRS could be assumed for standalone MBMS carrier.

As SIBs need to be scheduled as one shot transmissions (1 ms every 40/80/160 ms), RAN2 should study how the system information fits to the DRS occasion.
Proposal 8 RAN2 to study the needed SI and how that is provided within DRS occasion for standalone eMBMS operation.

2.2 MBSFN subframe design
The pre-Rel-14 MBMS subframes include one or two OFDM symbols for unicast control signaling (PCFICH, PHICH, PDCCH, CRS). As this carrier is planned to serve as a dedicated MBMS carrier where all subframes can be allocated as MBSFN subframes, there is no need to have the unicast control region in the subframes. Further, provided that CRS is send in DRS occasions, we propose to omit the unicast control signaling from eMBMS subframes for dedicated MBMS subframes. 
Currently, MCCH change notifications on PDCCH to M-RNTI are transmitted on PDCCH on MBSFN subframes. If the control region is removed from the MBSFN subframes, some other solution needs to be consideres. E.g. the change notification could be transmitted in the DRS subframe.
Proposal 9 Omit the unicast control region from MBSFN subframes for dedicated MBMS transmission.

3 Conclusion

Based on the discussion we have the following observations and proposals
Observation 1
One reason for standalone dedicated eMBMS carrier is that is it provides enhanced MBMS services for idle mode UEs.
Observation 2
Standalone dedicated eMBMS carrier is needed in order enable SA1 requirement supporting network specific for offering linear TV services.
Observation 3
There is no need to support paging on the standalone eMBMS carrier as UEs may camp on another carrier while receiving eMBMS from standalone MBMS carrier.
Observation 4
If camping is needed, the paging messages may be provided similarly as SI.


Proposal 1
Add the above observations as a conclusion in the TR.
Proposal 2
Capture in the TR that legacy UEs on standalone eMBMS carrier are not supported.
Proposal 3
RAN2 to assume DRS with PSS/SSS/CRS and PDCCH for the dedicated MBMS carrier.
Proposal 4
RAN2 to assume that SI may be provided during DRS occasions for the standalone dedicated MBMS carrier.
Proposal 5
From RAN2 point of view subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) may be used as MBSFN subframes for FS1 (FS2) in dedicated eMBMS carrier.
Proposal 6
Standalone MBMS carrier should broadcast MIB.
Proposal 7
Send LS to RAN1 to ask whether PBCH on DRS could be assumed for standalone MBMS carrier.
Proposal 8
RAN2 to study the needed SI and how that is provided within DRS occasion for standalone eMBMS operation.
Proposal 9
Omit the unicast control region from MBSFN subframes for dedicated MBMS transmission.
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Standalone dedicated MBSFN/eMBMS carrier
Editor's note:
Summary of finding for support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)
While the dedicated MBMS carrier can be configured only for connected mode UEs, the standalone MBMS carrier should provide enhanced MBMS services also for idle mode UEs. One important reason why the standalone dedicated eMBMS needs to be specified is that MBMS services are often used by idle mode UEs. Another reason is that standalone dedicated eMBMS carrier is needed in order enable SA1 requirement supporting network specific for offering linear TV services.
The WID objective a) implies that a new numerology is defined for MBSFN subframes. Therefore, the benefit of allowing legacy UEs to be scheduled in this carrier is limited to legacy MBSFN subframes only. Further, extended MBSFN subframe allocation is mainly for dedicated MBSFN carriers, this will typically be new deployments, possibly even new bands. Legacy UEs may not be able to use such carriers also for various other reasons. Hence, the standalone dedicated eMBMS carrier should be accessible only for Rel-14 UEs. 
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