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1 Introduction
It has been decided that for the generic frame structure TDD mode, an idle period exists at DL/UL boundaries and that any idle period required for UL/DL boundaries is accommodated for by timing advance means.  Thus, from a specification point of view, only the DL/UL idle periods need to be specified.

During the LTE study item, and also thus-far in the work item, the working assumption has been that idle periods can be taken either from the end of the DL subframe preceding the switching point, and/or from the beginning of the UL subframe following the switching point.

It is beneficial if symbols assigned as “idle” do not puncture reference signals.  For the downlink, the current working assumption is that reference signals are located on the 1st and 5th OFDM symbols of each slot.  Thus, it is possible to create a switching point guard time of 143μs before any reference signals are removed.  This is sufficient for the majority of anticipated cell sizes (up to 21km radius).

For the uplink, the slot format has recently changed such that the reference signals are no longer split into two short blocks located towards the beginning and end of the slot.  Instead a single long block is used for the UL reference signal, located in the middle of the slot [1].

This has increased the attractiveness and possible usefulness of taking idle symbols from the beginning of the uplink, since up to 3 long blocks may be set to idle before reference signal puncturing would occur.

In total, the largest possible idle period that may be created without impacting the reference signals is therefore equal to 2xOFDM symbols + 3xFDMA long blocks, a total of 357μs, sufficient for a 53km cell radius (see the example of Figure 1 although this is not prescriptive).  For cells greater than 53km, it is envisaged that the natural choice would be to create further idle symbols in the downlink subframe, such that only 50% of the slot’s reference signal power is lost (compared to 100% if the uplink reference signal was punctured).

[image: image1.emf] 

DL slot  

UL  RS  

Data  

DL RS  

UL slot  

Potential Guard symbol  

DL/UL switching point  

357μs  


Figure 1
The ability to assign either (or both) DL and UL symbols as idle also provides some flexibility in that the operator may decide to prioritise DL or UL transmission around the switching point, which may help in providing for UL or DL peak rates and for adjusting UL and DL capacities as desired.

2 Proposal
We propose to retain the current working assumption that idle symbols for generic frame structure TDD can be assigned either to the DL slot preceding a DL/UL switching point, or to the UL slot following the switching point, or to both.
In terms of related signalling, this is considered to be of minor impact.  The system will in any case need to signal which subframes are DL and which are UL, so the switching point locations for DL/UL splits are known.  The size of the guard time also currently needs to be signalled (in units of symbols).

The additional information required is therefore only to indicate the position (e.g. of the first) idle symbol.  As such, the following idle period definition information is required:

· Location of 1st idle symbol relative to the DL/UL switching point

· Length of the idle period (in symbols)

To simplify the signalling, it is proposed that for a given UE, this configuration applies to all DL/UL switching points in the frame (special L1/L2 control signalling to support dynamic use of different length idle periods, or different positions relative to the switching point within the frame is not supported).

3 Conclusion

For generic frame structure TDD, it has been proposed to retain the current working assumption that idle symbols can be assigned to either the end of the DL slot preceding a DL/UL switching point, or to the beginning of the UL slot following the switching point, or to both.

We propose to capture this working assumption in TS 36.211.
4 References

[1]
R1-070641 Draft Report of 3GPP TSG RAN WG1 #47bis v1.0.0, St. Louis, USA, 12-16 February 2007
_1232269312.doc
[image: image1.bmp]





































UL slot







357μs



















DL slot







UL RS







Data















DL RS







DL/UL switching point



























Potential Guard symbol
































