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Discussion
1.
Introduction
RAN2 has concluded that if MBMS reception is to be supported on NCT, UE’s supporting MBMS reception on NCT shall be able to perform it in RRC_IDLE and RRC_CONNECTED [1].
RAN2 identified as the main issue how the MBSFN subframe configuration of NCT is provided (if needed at all). The following solutions were discussed,

(a) Via Dedicated Signaling

(b) SIBs containing at least SIB13 for an NCT are provided on an associated LCT
(c) MBMS related system information are provided on the NCT
RAN2 considered approach (a) not sufficient. RAN2 considered approach (b) feasible, but it would need to be tailored to a deployment with associated LCT and not preferred if NCT can provide MBMS related system information. Also (b) would require significant changes of MBMS procedures compared to R11. Approach (c) was considered feasible in RAN2 if MBMS related system information can be provided on the NCT. However, approach (c) would require support of CSS on NCT to enable SIB on NCT and the functionality to provide SIB for MBMS on NCT is almost the same as the SIB functionality required to support standalone NCT.
For approaches (b) and (c), RAN2 indicated that support of more than 6 MBSFN reserved subframes per frame would be feasible from the RAN2 signaling point of view.

In this contribution, we discuss our views on support and necessary enhancements for eMBMS on NCT.

2
Background

eMBMS reception is possible for UE’s in RRC_IDLE and in RRC_CONNECTED mode. Reception of eMBMS in RRC_IDLE mode greatly reduces network signalling load.
In order to receive eMBMS, SIB2, SIB13 and now also SIB15 need to be received. SIB2 contains the MBSFN-reserved subframe allocations. SIB13 contains time-domain configuration to acquire the MBMS control information for one or more service areas. SIB15 indicates the MBMS SAI for different carrier frequencies. SIB13 is the most critical SI for eMBMS reception, because it is required to receive MCCH, for decoding the MCH scheduling info MAC CE’s during the eMBMS scheduling periods and to process change notifications. It is a prerequisite that SIB1 is received to access scheduling information for the individual SI messages in the cell. Reading these SIB messages requires PDCCH and the DL assignment DCI’s use SI-RNTI.
The eMBMS change notification is a short bitmap that is carried on PDCCH in MBSFN reserved subframes. The DCI uses M-RNTI. When such a change notification is received, the UE would then process updated control information for the eMBMS service with the next modification period.

Furthermore, MBMS counting procedure and MBMS interest indication are part of the RRC signalling carried on PDSCH and PUSCH. In R11, MBMS interest indication is optional as feature (UE and eNB).
For carrier-aggregation capable UE’s, eMBMS can be received on SCells and even on non-serving cells. The only condition is that the eMBMS frequency is supported in the band combination. However, eMBMS system information has to be acquired on the cell/frequency itself, i.e. no assistance is provided through the PCell.
2
Discussion
NCT offers means for meaningful improvements in terms of enhanced spectral efficiency, better support for deployments in heterogeneous network, and it allows for improved energy efficiency. We think that support of eMBMS as a feature for NCT is clearly desirable, i.e. NCT should provide the same features which are also supported using a R8 LTE carrier.

eMBMS reception on NCT should be possible for RRC_IDLE and for RRC_CONNECTED mode UE’s. In addition, when carrier-aggregation capable UE’s receive eMBMS, introduction of NCT should not result in functional changes when compared to R10 implementations. eMBMS reception procedures on an SCell should remain independent from the underlying carrier type, i.e. be the same for R10 SCell and for R12 NCT SCells. While this doesn’t preclude the possibility for further enhancements, such as change notifications or dedicated signalling for eMBMS reception on SCells provided through the PCell, these additions should not constitute the baseline mode of operation. To the extent possible, eMBMS reception should remain a functionality where the UE autonomously decodes MBMS contents on radio channels that are deemed suitable and within its capabilities.
In consequence therefore, only a broadcast type of solution to deliver SIB13/15 contents for eMBMS reception on NCT is of practical interest.

We think that it is difficult to allow for simultaneous MBSFN reception in certain subframes where transmissions originate from a mix of both legacy and NCT cells carrying PMCH. To support a functionality such that legacy UE’s in RRC_IDLE receive eMBMS on an NCT cell, it would be necessary that NCT supports MIB and SIB1 in subframes 0 and 5 respectively, followed by SIB2 and SIB13 which preferably are allocated in subframes 0 and 5. This would require PDCCH in subframes 0 and 5, and moreover require PDCCH including CRS on the first timeslot in all those subframes that carry PMCH and which from the perspective of the legacy UE are MBSFN reserved. Still, legacy UE behaviour for such a case would be largely unpredictable both from the perspective of RSRP measurements and Idle Mode mobility handling as well as when trying to transition to RRC_CONNECTED on that frequency.
In consequence, we think that eMBMS support on NCT is inherently non-backwards-compatible even if PMCH was used and does not allow for combining of simultaneous MBSFN transmissions originating from neighbour legacy LTE cells on that frequency.

We think that it should first be considered to increase the number of subframes on the NCT carrier that can carry eMBMS from 6 to 8. If paging is to be supported for standalone NCT operation, PCH can be carried in subframes #0 and #5 by following the example of TDD paging opportunities.
It should also be considered to introduce an Enhanced PMCH characterized in that it can use the first 2 OFDM symbols that are currently allocated for PDCCH in legacy MBSFN reserved subframes. Moreover, the Enhanced PMCH should support FDM both for multiplexing of EPDCCH and of PDSCH.
Clearly, introduction of a broadcast type delivery mechanism for SIB13 type of SI messages for the purpose of standalone eMBMS reception on an NCT SCell will de-facto result in introducing signalling and features that would also be necessary to allow for standalone NCT operation.

We do not see this as a penalty. In fact, supporting CSS for EPDCCH is a desirable functionality even when EPDCCH is used on legacy carriers. CSS for EPDCCH avoids fallback to PDCCH and significantly simplifies processing of DL control information for R12 UE’s supporting EPDCCH. We also think that introduction of standalone NCT is desirable and warranted [3] – independent from the question whether eMBMS is supported on NCT.
In consequence, supporting MBMS change notifications on NCT is a rather small additional step once CSS for EPDCCH is introduced.

3
Conclusions and Recommendations

In this contribution, we presented our views on the support and necessary enhancements for eMBMS on NCT.

In summary,
(1) eMBMS reception on NCT is supported both for UE’s in RRC_IDLE and RRC_CONNECTED modes
(2) MBMS related system information is provided on NCT in subframes #0 and/or #5
(3) eMBMS on NCT can be received in up to 8 subframes, i.e. all subframes except #0 and #5.

(4) eMBMS on NCT is carried on the Enhanced PMCH using all Ext CP symbols and support for FDM

(5) CSS for EPDCCH is introduced

(6) MBMS change notifications are carried on NCT in subframes where eMBMS is received
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