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Proposed Discussion Topics
The following is the list of topics suggested for discussion over the RAN1 email reflector.
1.  Reference signals for multi-cell MBMS transmissions 
a. Cell common 
b. Cell specific together with group scrambling 
                  
2.   PHY aspects of multicast traffic transmissions
a. Need for TrCH? Different TrCH for multi-cell or single-cell MBMS transmissions?
b. L1 coding chain
c. Transmission characteristics of MBMS traffic vs. MBMS control (e.g., SFN operation of MBMS traffic and single cell operation of MBMS control)  
 
3.       Multiplexing of unicast and multicast traffic within same carrier
a.     TDM, FDM, both: can we have a base-line multiplexing assumption? 
b.     Multiplexing of unicast control channels and pilot with multicast traffic
 
4.       MIMO and Transmit Diversity for MBMS
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Summary of Discussions

2.1
Email threads
Discussions on MBMS + MIMO

Huawei: a particular MBMS service could be setup as either spatial rate 1 (transmit diversity) or spatial rate 2 (spatial multiplexing) depending on UE capability, MBMS service requirements, channel support for MIMO, number of Node-Bs in the service area, etc.
Discussions on MBMS + MIMO + UE capability

NEC: interpretations of agreement:

1) MBMS is mandatory for LTE UEs. As a consequence MIMO is mandatory for LTE UEs.

2) MBMS is UE capability e.g. only UEs with MIMO capability can receive MBMS.

3) MBMS is mandatory for LTE UEs. MBMS is delivered with or without TxDiv. MIMO is not applicable to MBMS. 

LGE:

4) MBMS is mandatory for LTE UEs. There are non-MIMO capable UEs and MIMO capable UEs for MBMS reception.

- Prefer to have MBMS mandatory in LTE, not preferring option 2).
Ericsson:
For multi-cell MBMS transmissions (over MCH) suggesting to either 

specifying MIMO reception as mandatory for MBMS or, 

skipping MIMO for MBMS (and focus on TX and RX diversity which should then be mandatory).
Value in MIMO optional for MCH? 

Orange / FT: 

Unwilling to have MIMO mandatory for MCH. 

Huawei:
Specifying MIMO reception capability for MBMS UEs as mandatory leaves operators the possibility to fall back to to TxDiv/RxDiv mode. 
Nokia:
Requirement for support of single transmit antenna BTS forces to define transmission structure (for MBMS & everything else) without MIMO. Just then there is the possibility to define a MIMO transmission scheme in which case need to decide what support is mandated at the UE.
Other Discussions  
Highdimension: service differentiation and secure transmission by L1 coding.
2.2
Companies Preference Summary

The table below summarizes the preferences of the various companies participating in the RAN1 email reflector discussions on the topics that were suggested to be discussed. 

	
	Reference signals for 
multi-cell MBMS transmissions
	E-MBMS PHY aspects:
- Diff TrCH
- L1 coding
- Tx characteristics of traffic and control
	Multiplexing with Unicast within same carrier
	MIMO and TxDiv for E-MBMS

	Ericsson
	Cell common
	- TrCH decision not important now.
- L1 coding: no need for something fancy.


	FDM/TDM unless clear complexity issue to mux reference signals for unicast and multicast. 
	-

	Huawei
	Cell common
	- Different TrCH for MBMS (MCH)
	FDM/TDM
	Open Loop:
- Spatial rate 1 (TxDiv)  
- Spatial rate 2 (SM)
depending on UE capability, MBMS service requirements, size of service area,…

	Samsung
	Cell common
	Modulation/coding similar to Unicast. 
Same/similar to Unicast TrCH. 
	FDM/TDM
No change in unicast control and reference signal structure in subframes containing MBMS.
	Open Loop:

- Spatial Multiplexing (SM)
- Hybrid TxDiv/SM

	Qualcomm
	Cell common
	-MBMS control transmitted in cell-specific manner to allow for muxing of cell-specific and SFN MBMS traffic. 
	TDM
	-

	Orange / France Telecom
	-
	Different TrCH for MBMS justified (MCH) especially for SFN operation. Transmission of MBMS over DL-SCH not precluded. 
	-
	-

	Motorola
	Cell common
	Modulation and coding similar to unicast
	TDM preferred, Separate sub-frame for unicast and MBMS. 
	TBD


	
	Reference signals for 
multi-cell MBMS transmissions
	E-MBMS PHY aspects:
- Diff TrCH
- L1 coding
- Tx characteristics of traffic and control
	Multiplexing with Unicast within same carrier
	MIMO and TxDiv for E-MBMS

	LGE
	Cell common
	- Different TrCH for Multi-cell MBMS transmissions.
- Different TrCH for single cell MBMS transmission FFS.
- Split of MBMS control information into cell common (transmitted SFN) and cell-specific (transmitted from a single cell). 
	FDM/TDM (at least for 20MHz system BW)

No change in unicast control and reference signal structure in subframes containing MBMS.
	-

	Siemens
	Cell common
	No urgent need to decide about TrCH for MBMS.
	TDM/FDM

(TDM implies occupying the entire BW for MBMS at transmission time)
	-

	Texas Instruments
	Cell Common
	-
	-
	Open-loop:

- Spatial Multiplexing (SM)
- Hybrid TxDiv/SM

	Institute for Infocomm Research
	Cell common
	Different TrCH for multi-cell MBMS. 
	- TDM (baseline)
- FDM (on top of TDM for larger system BWs)
	Depends on UE min capability.

	Toshiba
	Cell-specific reference signals together with group scrambling
	-
	-
	-

	Nokia
	-
	-
	TDM for system bandwidths of 10MHz or less.
	-
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Proposal
Based on the Table above and the different email threads, the following decisions are proposed to be captured in the TR 25.814:

· Cell common reference signals is the baseline reference signal structure for multi-cell MBMS transmissions
· Support of cell-specific reference signals together with group scrambling is FFS.

A decision on multi-cell MBMS reference signal structure will be made based on throughputs offered by each candidate scheme under evaluation conditions to be agreed to.
· Same L1 coding and modulation chain as unicast transmissions as baseline.
· At least the cell specific related MBMS control information is transmitted in a cell-specific manner to allow multiplexing of cell-specific and cell-common MBMS traffic.
· In systems with unicast and multicast traffic multiplexed within the same carrier, FDM/TDM of unicast and multicast traffic are considered.  TDM is a special case of FDM multiplexing and is not precluded (to minimize MBMS reception time at the UE), especially for system bandwidths lower than or equal to minimum UE RF capability. FDM approach is needed to support system bandwidths larger than minimum UE RF capability. The MBMS control information shall be designed to support both types of multiplexing and the actual configuration will be deployment specific (based on e.g., system bandwidth). TDM multiplexing of different MBMS streams is supported to minimize the MBMS reception time at the UE. 

· The reference signal and control information structure for unicast transmissions is not changed irrespective of whether or not there is multiplexing with multicast transmissions.  

A different TrCH for MBMS is seen likely to be justified especially when considering multi-cell MBMS, however its definition is not required at this stage of the analysis. 
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