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Introduction

We provide a text proposal for TR 25.912 to capture the outcome of the LTE study item regarding feasibility of enhanced ptm support of MBMS services over E-UTRA as described in TR 25.913.
Text proposal for TR 25.912

x.x.x Support for point to multipoint transmission

It was found that E-UTRA point to multipoint transmission can be specified such that the corresponding requirements outlined in [4] can be met or exceeded.

The study confirmed the feasibility of efficiently multiplexing point to point and point to multi-point transmissions over the same physical channel structure thus allowing for simultaneous support of unicast and multicast services in the UE with minimum additional receiver complexity compared to UE supporting unicast services only. This is feasible as long as the multiplexing and mapping procedures rely on strict slotted channel structure. Such a structure also allows for the operation of point to multipoint transmissions on a separate carrier when there is a need for higher capacity as could be the case when offering mobile TV services.
Power efficient operation is feasible with the introduction of a super-frame structure; the point to multipoint transmission schedule is then communicated to the UE every super-frame over a short period of time relative to the super frame duration thus enabling the UE to power off some of its circuitry during the time where no data corresponding to the data streams to be received are transmitted. The switching time between received data streams depends on the super frame duration which should be lower than or equal to the maximum switching time requirement. The required switching time and whether it can be configured by higher layer signaling needs to be agreed in order to proceed with the finalization of this aspect of the point to multipoint system specification.

The study found that with E-UTRA it would be feasible to operate point to multipoint transmissions as a single frequency network and benefit from energy combining without experiencing inter-cell interference; this is feasible provided that the cells are synchronized within a few micro seconds, that the OFDM symbol cyclic prefix duration  is long enough compared to the time difference between the signals received from multiple cells and that the channel structure is such that at known time instants the exact same signal is transmitted from a cluster of neighboring cells;  the UE will then receive the signals from multiple cells as if they were transmitted from a single cell and the interference contribution therefore only results from thermal noise and interference from cells not in the multicast cluster or cells which timing is significantly outside of the cyclic prefix. This mode of operation is often referred to as single frequency network (SFN) and is used in state of the art digital broadcast systems. The latter is however not exclusive to single cell point to multipoint transmission (e.g. within a cluster of asynchronous cells); single cell point to multipoint transmission will however result in performance similar  to Release-6 MBMS without combining since the performance is then limited by the inter-cell interference in both cases. Table x provides a summary of the expected spectral efficiency of synchronized multi-cell point to multi-point transmission (i.e. SFN operation). The actual efficiency is directly related to the C/I at the edge of the cell and therefore highly sensitive to the maximum cell transmit power, the propagation loss (site distance, frequency band) and the cyclic prefix duration. The corresponding E UTRA requirements have to be clarified in order to proceed with the selection of the proper cyclic prefix duration for point to multipoint transmission.
Table x: Spectral efficiency of SFN multicast for E-UTRA 
	Case
	Band

(MHz)
	Site to site distance

(m)
	Speed

(kph)
	SFN Multicast 

1% BLER, 95% coverage

(Mbps)

	1
	2000
	500
	3
	> 5.5 

(1.1 b/s/Hz)

	2
	2000
	500
	30
	> 5.5

(1.1 b/s/Hz)

	3
	2000
	1732
	3
	< 2.5

(0.5 b/s/Hz)

	4
	900
	1000
	3
	> 5.5

(1.1 b/s/Hz)

	5 MHz allocation, all cell resource assigned to multicast services, reference signal overhead is accounted for, any other control channel overhead is not accounted for.


Additional details can be found in [y/25.813] and in sections 7.1.1.6 and 8.1.3  of [z/25.814].
[Editor's note: table entries to be updated if and when additional data is added to TR 25.814 based on contributions to  R1#45]
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