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1 Introduction
One major criterion when designing LTE system is to avoid unnecessary options which increase development cost (complexity and testing effort). According to current working assumption on DL control channel, PHICH and PDCCH require different cell specific interleaving and mapping mechanism to achieve interference randomization between cells as well as additional fixes to deal with “chicken and egg” issue [1]. 
Based on outcome of offline discussion on Wednesday [2], description of alternative 2 is provided below. 

2 Description of Alternative 2
The concept is illustrated in figures below. 

Option1:

· PHICH configuration (duration and max number of PHICHs - N) is signaled on DBCH => No need to signal PHICH duration on PBCH.
· PCFICH is always transmitted. In case PHICH duration is 3, PCFICH always indicates n=3

· All logical mini CCEs of PHICH and PDCCH are grouped and segmented into n OFDM symbols according to “time first” indexing

· Interleaving is done per OFDM symbol.   

· How does UE receive PHICH configuration on DBCH

· UE reads PCFICH

· UE performs de-interleave for each of n OFDM symbols

· UE reads PDCCH for DBCH at top part in the figure

· UE receives DBCH

· Once UE know PHICH duration, UE can read PHICH without reading PCFICH
Option2:

· PHICH duration is signaled on PBCH. Max number of PHICHs - N is signaled on DBCH
· PCFICH is always transmitted. In case PHICH duration is 3, PCFICH can be OFF
· All logical mini CCEs of PHICH and PDCCH are grouped and segmented into n OFDM symbols according to “time first” indexing

· Interleaving is done 
· Per OFDM symbol if PHICH duration is 1.
· Per OFDM symbol (or per 3OFDM symbols) if PHICH duration is 3    

· How does UE receive PHICH configuration on DBCH

· UE reads PBCH to know PHICH duration

· UE reads PCFICH if PHICH duration is 1
· UE performs de-interleave

· Per OFDM symbol if PHICH duration is 1.
· Per OFDM symbol (or per 3OFDM symbols) if PHICH duration is 3 
· UE reads PDCCH for DBCH at top part in the figure

· UE receives DBCH

· Once UE know PHICH duration, UE can read PHICH without reading PCFICH
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Figure 1: Illustration of Alternative 2
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Figure 2: Illustration of output of OFDM symbol segmentation
3 Conclusion

Options in Alternative 2 have following advantages:

· It solves chicken and egg problem

· It is simple  

Therefore we propose to consider these options for LTE  
4 References
[1] R1-073454, “Chicken and Egg issue for DL L1/L2 control”, NEC 
[2] R1-07xxxx, “Outcome of Offline Discussion on DL Control Signaling”, Offline Discussion Moderator

















































