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1 Introduction

In previous RAN1 meeting, some downlink multiplexing schemes for EUTRA have been proposed. We proposed a hybrid multiplexing of diversity transmission and block wise transmission which can flexibly allocate time-frequency (TF) resource to users [1]. In the present contribution, we further consider the uniform TF resource denotation by TF pattern identifiers for both diversity transmission and block wise transmission. 
2 DL Multiplexing Scheme
In this contribution, a set of TF patterns which can fully fill the TF plane is presented. Figure 1 shows an example of one TF pattern TFP0. Other TF patterns, e.g. TFPj can be obtained by the cyclic shift j steps of TFP0 in time domain. 
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Figure 1 TF pattern Definition
Based on such TF patterns, we give an example of the hybrid multiplexing of diversity transmission and block wise transmission in one TTI to describe a uniform resource denotation.
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Figure 2 Multiplexing of frequency diversity UEs and frequency scheduling UEs
As shown in Figure 2, UEs multiplexed in one TTI can be divided into scheduled UE and frequency diversity UE. TF resources allocated to all UEs are indicated by TFPs and sub-bands. Scheduled UE is assigned part of the whole frequency sub-bands, while diversity UE uses the whole frequency sub-bands.  Therefore, TF resource for a scheduled UE can be identified by the TFPs and the frequency sub-bands, while TF resource for a diversity (or hopping) UE can be defined only by used TFPs in all sub-bands. 

In this example, TF resource for scheduled UE1 is from TFP3 to TFP6 in first half of the whole frequency sub-bands. Same TFPs and the other half sub-bands are assigned to UE2. For frequency diversity (or hopping) UE3, TFP1 and TFP2 in whole frequency sub-bands are allocated.
Furthermore, supporting time/frequency hopping with granularity less than a sub-band is also possible.  In Figure 2, the required time/frequency hopping granularity for UE4 and UE5 is half of one sub-band. One sub-band level TFP is divided into two sub-TFPs with smaller granularity, TFP00, and TFP01. TF resource for UE4 and UE5 are assigned by TFP00 and TFP01 respectively. The information to define TF resources for different kinds of UEs are shown in the following Table.
Table 1 Information to define TF resource
	UE Type
	Signaling Format

	Scheduled UE 
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	Diversity (Hopping) UE 
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	Hopping UE with less granularity
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Totally, UEs can be classified into three types. Let 
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 denote a TF pattern and 
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denote a frequency sub-band, where “j” and “k” are index. In Table 1, 
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 means a group of consecutive TF patterns from the Pth TF pattern to the Oth TF pattern, and 
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 means a group of consecutive sub-bands from the mth sub-band to the nth sub-band. When the hopping granularity for a hopping UE is less than a sub-band such as half a sub-band, 
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 denotes the upper half of the ith TF pattern and 
[image: image13.wmf]1

i

TFP

 denotes the lower half. 
In the proposed scheme, the allocation of TF resources for scheduled UEs is based on the same principles as the allocation of TF resources for diversity (hopping) UEs. That is, the TF resource for all UEs can be defined by TF pattern identifiers. It doesn’t need any additional signalling to inform a scheduled UE the TF resources punctured by diversity (hopping) UEs.
Whereas in [2], TF resource for a scheduled UE with low data-rate is defined by the sub-bands and OFDM symbols. So the scheduled UE need to know assigned sub-bands, OFDM symbols and the TF resource punctured by other hopping UEs. The way to allocate TF resource for such a UE is very different from the way to allocate resources for a hopping UE. 
3 Conclusion
The proposed scheme allocates TF resource by TF pattern identifiers, by which scheduled transmission and diversity transmission can be multiplexed in one sub-frame naturally. The required signaling format is given for different types of UEs. For scheduled UEs, it doesn’t need any additional signaling to inform them about the TF resource occupied by diversity UEs. 
4 Text Proposal
Here follows the text proposal for inclusion of the above mentioned principles into the downlink multiplexing section of TR 25.814.
--------8<----------------------8<---------------Start of text proposal--------8<----------------------8<--------------
7.1.1.2.1
Downlink data multiplexing
In addition to block-wise transmission, transmission on non-consecutive (scattered) sub-carriers is also to be supported as a means to maximize frequency diversity. Block-wise transmission and diversity transmission can be multiplexed in one sub-frame. Time-frequency resources for both diversity transmission and block wise transmission can be denoted by time-frequency pattern identifiers.
--------8<----------------------8<------------------End of text proposal------8<----------------------8<--------------
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