3GPP TSG RAN2#45bis
Tdoc R2-050062
Sophia-Antipolis, France, January 10th – 14th 2005

Source: 

Panasonic

Title:
MBMS timing information signaling in case of soft combining

Agenda Item:

10.3.1
Document for:

Discussion and decision

1. Introduction

At the last meeting in Shin-Yokohama, a CR on the RRC specification for MBMS was agreed in [1]. One of the point left as FFS was the signaling of the timing difference between cells involved in soft combining in case of partial or full combining. During the previous meetings very few documents treated this aspect and so far only [2] (not treated) proposed a method.

In this contribution we propose to indicate the time difference between cells with a signaling based on the CFN-CFN difference between the cells. This method has the benefits to be at the same time simple, robust and easy to handle by the UE.

2. Discussion

MBMS supports 3 types of combining (rake combining, soft combining and selective combining) which are employed depending on the level of synchronization of the different cells involved in the combining process. In contrast to rake and selective combining, soft combining requires explicit signaling in order to assist the UE in combining the right TTIs transmitted over the combined cells.

The following requirements are relevant for soft combining:

· The delay at the UE between TTIs to be combined should not exceed 1 TTI + 1 slot.

· An MBMS TTI starts at specific frame numbers identified by CFN mod TTI_length(frame) = 0, where the CFN =SFN mod 256
.

Given these requirements, up to three alternatives are possible when combining two cells as shown in Figure 1. In case of the considered cells have a frame time offset greater than 1 time slot, there are two alternatives (normal case). However if the frame synchronization at the UE is smaller than 1 time slot, three alternatives are possible (worst case).
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Figure 1 - Time difference between 2 neighbors cells

The most straightforward method to indicate which TTIs to combine would be to specify that the UE should always combine the TTIs with the closest boundaries and in case of similar timing to indicate if the TTI to combine precede or not the TTI in the reference cell. This is the method that has been proposed in [2]. 

This method works well if only 2 cells are considered for soft combining. However, according the envisaged UE capabilities, up to 3 cells can be considered for soft combining. As shown by the example in Figure 2, it is not always possible to combine the “closest” TTIs in this case.
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Figure 2- Soft combining example in case of 3 cells

In case a signaling method based on the “closest” TTI is used, a UE having cell 1 as current cell would perform the combination (C1_2, C2_3, C3_1) as shown by the green arrows. However an UE having cell 2 as current cell would perform the combination (C1_2, C2_3, C3_2) as shown by the blue arrows. As the combination configuration shall be unique within the 3 considered cells, a “closest TTI” solution cannot be regarded as a robust solution for the signaling of timing information. 

It is therefore necessary to explicitly indicate which TTIs to combine. A simple solution would be to indicate the MBMS transmission time difference between TTIs to combine as follows:

MBMS transmission time difference = (CFN_neighbor – CFN_current) mod 256

With this solution, the example depicted in Figure 2, would lead to the following signaling (green combination)

In cell 1: 

MBMS transmission time difference (cell2-cell1) = 24 – 8 = 16

MBMS transmission time difference (cell3-cell1) = 8 – 8 = 0

In cell 2:

MBMS transmission time difference (cell1-cell2) =  (8 – 24) mod 256 = 240

MBMS transmission time difference (cell3-cell2) = (8 – 24) mod 256 = 240
The benefits of this signaling method are as follows:

· The CFN-CFN difference is simple to compute by the UTRAN.

· The CFN-CFN difference is easy to handle by the UE.

· It allows the UTRAN to indicate different combining configurations (flexibility).

· It is robust against cell time drifting. 

3. Conclusion 

The signaling of the time difference between cells involved in soft combining has been discussed. It has been shown that a RRC signaling based on the CFN-CFN difference between the TTIs to combine provide a simple and robust solution.

A text proposal for a new MBMS information element for the specification 25.331 is proposed for discussion in Annex A.

4. Annex A - 

10.3.9a
MBMS Information elements

10.3.9a.[X]
MBMS transmission time difference
Indicates the CFN-CFN difference between the TTIs that can be soft combined on the neighboring cell and the current cell’s SCCPCH.

	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	MBMS transmission time difference
	MP
	
	Integer (0..255)
	(CFN_neighboring_cell – CFN_current_cell ) mod 256
	REL-6


5. Annex B - References

[1] RRC CR. Samsung

[2] R2-042372 MBMS transmission timing in case of L1-combining, Samsung, RAN2#45 November 2004, shin-Yokohama.

� Note that this requirement implies that the MBMS UEs shall read at least once the BCCH of the neighbor cell in order to retrieve their SFN number. 








