3GPP TSG RAN WG2 Meeting #81bis
R2-131349
Chicago, USA, 15 – 19 April 2013

Agenda Item:
7.3
Source: 
Alcatel-Lucent

Title:  
Discussion on MBMS and NCT 
Document for:
Discussion and decision

1 Introduction

RAN1 has discussed the support of MCH on the NCT. As indicated in LS [1] RAN1 has made the following working assumption.

· Subject to feasibility with reasonable complexity, MCH should be supported on NCT for UEs that support MCH reception on SCell

· Study how to deliver the corresponding system and control information and the details of the relevant physical channel(s)

FFS whether the maximum number of subframes that can contain MCH is increased compared to the legacy carrier type.

RAN2 was requested to study the feasibility of supporting MBMS transmission on NCT. In this paper we analyse what signalling is required by higher layer for supporting MBMS on NCT. 
2 Discussion

The New carrier type (NCT) WI recognises the need for minimizing legacy control signalling and common reference signals in order to reduce the interference and overhead level at low-to-medium loads, allowing for higher end-user throughput and improving system spectral efficiency. The New Carrier Type can at least be used in conjunction with carrier aggregation of a legacy LTE carrier. The support of NCT in standalone operation is still under discussion in RAN1. 

When the New Carrier Type is aggregated with an adjacent legacy carrier, legacy control signalling can be minimised by providing the necessary control information over the legacy carrier. This also means that when the NCT is aggregated with a legacy carrier, broadcast system information (BCH) on NCT is not required to be provided. Resource assignment and grant on the NCT can be signalled to the UE using EPDCCH. Furthermore, CRS signalling reduction can also be achieved with the use of EPDCCH instead of legacy PDCCH. 

Rel-11 EPDCCH is designed for support of UE specific control signalling therefore only the UE specific search space is supported in EPDCCH. The common search space support on EPDCCH is still to be discussed in RAN1. If the common search space is supported in REl-12 EPDCCH, the broadcast system information could be provided using EPDCCH. Otherwise, the broadcast system information is required to be provided using legacy PDCCH. Unlike the NCT aggregated with a legacy carrier, broadcast system information is required to be provided for standalone operation of NCT. 

MBMS UEs are required to acquire SIB2 and SIB13 in order to receive an interested MBMS service provided in the cell. SIB15 is introduced in Rel-11 which provides MBMS assistance information in the same and neighbouring frequencies. SIB2, SIB3 and SIB15 are provided using broadcast RRC signalling in legacy network where the scheduling is informed to the UE via PDCCH. MCCH, MSCH and MTCH are mapped on to the MCH and delivered on MBSFN subframes. SIB2 provides the allocated subframe for MBSFN transmission while SIB13 provides the MCCH configuration information.

If MBMS to be supported in NCT, in addition to the MCH support in NCT (as per the RAN1 working assumption), the necessary MBMS control information (ie: the MBMS assistance information provided via SIB2, SIB13 and SIB15) should also be provided to the UE. If broadcast system information is provided over NCT (eg: standalone NCT), the relevant MBMS SIBs could be provided to the UE via broadcast signalling in the same or similar way to that of pre Rel-12 system. 
Idle UEs

However if broadcast information cannot  be carried on on NCT (e.g. for legacy-associated non-standalone NCT, or if we avoid SIBs to improve efficiency), the MBMS assistance information should be provided to the UE via the accompanying legacy carrier.

In order to support idle UE receiving MBMS over NCT, the relevant MBMS control information (ie: information of MBSFN subframes and MCCH configuration) of the NCT could be broadcast via a legacy carrier. Then depending on the UE capability, the idle mode UE can camp on the legacy carrier while receiving the MBMS on associated NCT. 

Connected UEs

Rel-11 UE shall support MBMS reception on any serving cell that has been configured for the UE according to the UE capabilities for unicast reception (ie: indicated by SupportedBandCombination IE). Even though essential system information of the configured SCell is provided to the UE using RRC dedicated signalling, MBMS related system information of SCell is not provided via dedicated signalling in Rel-11/Rel-10. The MBMS interested UE is required to acquire the broadcast MBMS SIBs from the corresponding cell. This can still apply for NCTs that carry SIBs as today.

When NCT is configured as SCell for the RRC_Connected UE and if broadcast system information is not provided on the NCT but the associated legacy cell is the Pcell of the UE, the UE can still acquire the eMBMS control information from the SIBs of the Pcell as with the Idle UEs.

When the associated legacy carrier is not the Pcell, the MBMS assistance information can be provided using dedicated RRC signalling following similar principle to the provisioning of essential SCell SIBs. As the network is aware of the UE interested MBMS frequency, the network could provide the MBMS system information for the UE interested frequency. Only RRC_Connected UEs can be made aware of the MBMS control information of NCT via dedicated RRC signalling. 
Observation 1: When NCT is aggregated to a legacy carrier (non-standalone NCT), the relevant MBMS control information (ie: MBSFN subframe configuration and MCCH configuration) of NCT should be provided to the MBMS interested UE via:

1) the broadcast in associated legacy carrier for Idle UEs
2) the broadcast in Pcell if the associated legacy carrier is the Pcell

3) over dedicated signaling when the associated legacy carrier is not the Pcell  
Observation 2: When NCT is operating as standalone NCT, the relevant MBMS control information (ie: MBSFN subframe configuration and MCCH configuration) of NCT could be provided to the MBMS interested UE from the NCT via broadcast system information.

RAN1 is discussing what enhancements required for PMCH in order to be operated over NCT. In particular, how to support a L1/L2 control channel in MBSFN subframes on NCT for UL scheduling and HARQ feedback is being discussed [2]. From RAN2 point of view, providing the MBMS control information of NCT carrier to the MBMS interested UEs is feasible for both NCT aggregated to a legacy carrier or standalone NCT. 

Observation 3: considering the provisioning of MBMS control information, the provisioning of MBMS in NCT is feasible when either the NCT is aggregated to a legacy carrier (non-standalone NCT) or standalone NCT operation.

3 Conclusions

This contribution discussed the signaling support required for provisioning of MBMS in NCT. The following observations were made:

Observation 1: When NCT is aggregated to a legacy carrier (non-standalone NCT), the relevant MBMS control information (ie: MBSFN subframe configuration and MCCH configuration) of NCT should be provided to the MBMS interested UE via:

1) the broadcast in associated legacy carrier for Idle UEs

2) the broadcast in Pcell if the associated legacy carrier is the Pcell

3) over dedicated signaling when the associated legacy carrier is not the Pcell 

Observation 2: When NCT is operating as standalone NCT, the relevant MBMS control information (ie: MBSFN subframe configuration and MCCH configuration) of NCT could be provided to the MBMS interested UE from the NCT via broadcast system information.

Observation 3: considering the provisioning of MBMS control information, the provisioning of MBMS in NCT is feasible when either the NCT is aggregated to a legacy carrier (non-standalone NCT) or standalone NCT operation.

RAN2 is requested to take into account the above discussion in replying to RAN1 on the feasibility of MBMS support in NCT.
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