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1. Introduction
Older versions of TS 36.213 (section 4.2.2, up to version 8.7.0) ambiguously indicated that inter-cell synchronization can be assumed for cell-sites which have MBMS. Recently this indication has been deleted, implying that the UE cannot rely on cells with MBMS to be synchronized. 

However, although the mere existence of MBMS in neighbor cells may not indicate synchrony, if that information is coupled to an indication that the MBMS subframe allocations of all neighbour cells are identical to that of the serving cell, then it is likely that all neighbor cells which transmit MBMS belong to the same MBSFN zone of the serving cell, and are therefore synchronized to it. We therefore propose that this “same MBMS configuration” flag will be used to unambiguously indicate also inter-cell synchrony.
The IE which indicates “same MBMS configuration” is described in TS36.331 section 6.3.6 as follows:
	NeighCellConfig field descriptions

	neighCellConfig
Provides information related to MBSFN and TDD UL/DL configuration of neighbour cells of this frequency

00: Not all neighbour cells have the same MBSFN subframe allocation as serving cell

10: The MBSFN subframe allocations of all neighbour cells are identical to or subsets of that in the serving cell

01: No MBSFN subframes are present in all neighbour cells

11: Different UL/DL allocation in neighbouring cells for TDD compared to the serving cell

For TDD, 00, 10 and 01 are only used for same UL/DL allocation in neighbouring cells compared to the serving cell.


One of the motivations for providing NeighCellConfig is to inform the UE on which subframes of neighbor cells DL transmissions are unicast, in which case these subframes can be used for efficient measurements of the neighbor cells. We show in the next section that if the UE can assume synchrony between the MBMS cells then it can further improve its RRM measurements efficiency.

2. RSRP Measurement Efficiency
Figure 1 illustrates that relying on inter-cell synchrony of the MBMs cells can limit a UE wake up time to revolve only around the paging subframe, thus saving power consumption. 
A timing diagram of 4 hypothetical cells is shown. In this example the serving cell MBMS configuration has the maximal possible number of six MBMS subframes, and the paging location for a given UE is subframe #5. Cell#1 MBMS subframes are a subset of the serving cell MBMS subframes, and the two cells are synchronized. Cell#2 is not synchronized to the serving cell, and with the current lack of knowledge on inter-cell synchrony the UE can only assume that this cell has either no MBMS subframes, or it has the MBMS configuration of the serving cell. These two hypotheses are illustrated in the figure by hyp#1 and hyp#2.
Now, the UE is required to wake up sometime around the paging subframe. While doing so, it can measure also one or two unicast subframes of cell#1. As for cell#2, if the UE can rely on MBMS synchrony then the UE knows that hyp#1 is true, i.e. that cell#2 is all unicast and at least one unicast subframe can be measured at the same time. However, if the cannot rely on MBMS synchrony then the UE cannot rule out that cell#2 has no unicast subframes during the wake-up time, further implying that in order to measure this cell the UE would need to extend its wake-up time until it covers a unicast subframe.

[image: image1.emf]9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5

Unicast subframe

MBMS subframe

10ms Frame

Serving cell

9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5

Neighbor cell 1

9 0 1 2 3 4 5 6 7 8 9 0 1 2

Neighbor cell 2 hyp1

7 8

10ms Frame

9 0 1 2 3 4 5 6 7 8 9 0 1 2

Neighbor cell 2 hyp 2

7 8

Wake-up for 

Paging


Figure 1: A 3-cell hypothetical timing diagram. The serving cell paging subframe for a given UE is subframe#5. Cell#1 MBMS subframes are a subset of the serving cell MBMS subframes, and the two cells are synchronized. Cell#2 is not synchronized to cell#1, and the figure shows two possible scenarios: One where cell#2 has no MBMS subframes (hyp#1) and one where it has the MBMS configuration of the serving cell (hyp#2).
3. Proposed Correction

It is proposed to clarify in Release 9 that if NeighCellConfig =10 the UE can assume that all neighbour cells that transmit MBMS are synchronized. This can be captured in the following text:

4.2.2 Inter-cell synchronisation
If the IE NeighCellConfig  is set to 10 the UE can assume that all cells with at least one MBMS subframe are synchronized.
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