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1. Introduction 
In the first release of the LTE specifications (Release 8), signalling is provided at the start of each downlink subframe to indicate the number of OFDM symbols used for control signalling. This takes the form of a 2-bit indicator transmitted on the PCFICH. The number of OFDM symbols which may be indicated by the PCFICH in different situations is as follows (from 3GPP TS36.211):

	Subframe
	Number of OFDM symbols for PDCCH when downlink system bandwidth > 10 Resource Blocks
	Number of OFDM symbols for PDCCH when downlink system bandwidth <= 10 Resource Blocks

	Subframe 1 and 6 for frame structure type 2
	1, 2
	2

	MBSFN subframes on a carrier supporting both PMCH and PDSCH for 1 or 2 cell specific antenna ports
	1, 2
	2

	MBSFN subframes on a carrier supporting both PMCH and PDSCH for 4 cell specific antenna ports
	2
	2

	All other cases
	1, 2, 3
	2, 3, 4


UEs implemented according to the first release of LTE, are required to be aware of the existence of so-called MBSFN subframes (i.e. to be capable of receiving higher-layer signalling indicating which subframes are “MBSFN”), but are not required to decode the data transmissions in such subframes.
As well as allowing MBSFN to used in a way which is backwards compatible with earlier Releases UEs this also has the benefit that MBSFN subframes may in fact be used for purposes other than MBSFN transmissions (e.g. for relaying). Such purposes would be supported by UEs complying with later releases of the LTE specifications. However, this also has the disadvantage that additional signalling would be required to inform the later-release UEs of the type of transmission used in each MBSFN subframe. Such additional signalling would result in additional overhead, and could reduce the available transmission capacity in MBSFN subframes.

2 . Reuse of PCFICH for MBSFN subframes
From the table above, in MBSFN subframes the number of OFDM symbols is always equal to two in the case of narrow system bandwidth or when 4 cell specific antenna ports are used, while the PCFICH is still transmitted with a fixed value of CFI. However, the MBSFN subframes are indicated by higher-layer signalling, therefore all UEs know the number of control signalling symbols in those subframes without reference to the PCFICH. 

Therefore, the CFI can be redefined so that it can be used for other purposes in these cases, for example to indicate a particular a transmission scheme, or reference symbol pattern, for the data region of each corresponding MBSFN subframe. This has the further advantage that the transmission scheme used in each MBSFN subframe can be varied dynamically, without incurring any more overhead than is present in non-MBSFN subframes. In the case of four antennas, there are four values of CFI which can be redefined so that one value will be used to indicate the actual MBSFN transmission in the data part of the subframe and the other three values can be used to indicate other information.
In the case of a carrier supporting both PMCH and PDSCH for 1 or 2 cell specific antenna ports and for system bandwidths
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, the number of OFDM symbols is either 1, or 2. Hence, there are still effectively two values of CFI which can be redefined; where one value will be used to indicate the actual MBSFN transmission in the data part of the subframe and the other value can be used for other information.
In order to allow the PCFICH to be used for new signalling purposes in MBSFN subframes while avoiding potential backwards compatibility problems it would be desirable to change the Release 8 specifications so that a Release 8 UE does not expect any particular values to be signalled on the PCFICH in MBSFN subframes, for the case of 4 antennas or narrow bandwidths. In the case of wide bandwidth and 1 or 2 antennas, there are still two spare values which can be used.

A text proposal for TS 36.212 is provided in Annex.

However, it may not be possible to agree such a late change for Release 8, so the change could be introduced in Release 9, with a possible additional note that the change may be implemented in earlier release UEs.
2. Conclusion

This document has proposed a change to the definition of CFI which would allow the PCFICH to be used for new signalling purposes in MBSFN subframes in later Releases of LTE, while minimising backwards compatibility problems. For example, this would allow signalling by PCFICH to inform the later-release UEs of a specific type of transmission, or reference symbol pattern, used in each so-called MBSFN subframe and without any additional overhead.

Annex
-----------------------------------Start of text proposal for TS 36.212-------------------------------------
5.3.4
Control format indicator

Data arrives each subframe to the coding unit in the form of an indicator for the time span, in units of OFDM symbols, of the DCI in that subframe. 
For non-MBSFN subframes the following applies:

· The CFI takes values CFI = 1, 2 or 3. 

· For system bandwidths 
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, the span of the DCI in units of OFDM symbols, 1, 2 or 3, is given by the CFI. 

· For system bandwidths 
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, the span of the DCI in units of OFDM symbols, 2, 3 or 4, is given by CFI+1.

For MBSFN subframes the following applies:

· The CFI takes values CFI = 1, 2, 3 or 4. 

· On a carrier supporting both PMCH and PDSCH for 1 or 2 cell specific antenna ports and for system bandwidths 
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, the span of the DCI in units of OFDM symbols, 1, or 2, is given by 1+((CFI -1)mod 2), otherwise the span of the DCI in units of OFDM symbols is 2, irrespective of the value of CFI.




The coding flow is shown in Figure 5.3.4-1. 
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Figure 5.3.4-1 Coding for CFI
-----------------------------------End of text proposal-------------------------------------
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