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1. Introduction
In RAN WG1 #63bis meeting, CoMP study item was initialized for further enhancement of LTE-Advanced. As already described in TR36.819 5.2.1, more information bits may be needed to support CoMP and it has been discussed in each meeting how to signal the additional information. In #67 meeting, multiplexing of e-PDCCH and PDSCH was discussed. Although working assumption was proposed as below and discussed, we had no progress.
	Proposed agreement for further discussion overnight: 

· PRB-pair-level multiplexing between PDSCHs and ePDCCHs within a subframe uses FDM

· A PRB pair may contain parts of different ePDCCHs to different UEs

· Working assumption that there is no multiplexing of PDSCH and ePDCCH within a PRB pair; if there is any multiplexing of PDSCH and ePDCCH within a PRB pair it would be by FDM

· How to multiplex ePDCCHs within a PRB pair is FFS
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In #68 meeting, 2nd sub-bullet above was discussed and it was agreed not to multiplex PDSCH and ePDCCH within a PRB pair.

In this document, we discuss on other topics described as 1st and 3rd sub-bullets above.
2. Discussion
Among three topics discussed in RAN WG1 #67, only one topic was concluded as mentioned in section 1. After RAN WG1 #68 meeting, the following points are still left to discuss. Therefore, we put our opinion into each item.

· A PRB pair may contain parts of different ePDCCHs to different UEs
(Opinion) Support
A number of bits of one PRB pair is about 240 bits under the assumption of QPSK. On the other hand, the number of bits needed for e-PDCCH depends on DL channel quality. It might be smaller than 240 bits or might be larger than 240 bits. However, it is reasonable to accept multiplexing two smaller e-PDCCHs in one PRB pair. Otherwise, it brings inefficient resource usage as shown in figure 1 (a).
· How to multiplex ePDCCHs within a PRB pair is FFS
(Opinion) FDM
When we consider early decoding of DL resource allocation, TDM might have benefit if the information on e-PDCCH is located in early OFDM symbols like figure 1(b) case 2. However, if all e-PDCCHs are for DL resource allocation in a subframe, last half in the PRB pairs which e-PDCCH is located becomes empty like figure 1(b) case 3 under the assumption that DL resource allocation is only located in first half. In #68 meeting, it was agreed not to multiplex PDSCH and e-PDCCH within a PRB pair so that it might be high probability that last half becomes empty when we consider the imbalance between DL and UL.
We think it is more important than early decoding. Therefore, we prefer to take FDM. In FDM, an empty area exists in only one PRB pair at most.

[image: image1.emf] 

Time   Time  

PDCCH   region     PDSCH region  

e - PDCCH for UEa  

PRB pair  

e - PDCCH for UEb  

PDCCH   region     PDSCH region  

e - PDCCH for UEx  

PRB pair  

e - PDCCH for UEy  

(a)   (b)  

Case  1      

e - PDCCH for  UEx (DL  alloc. )  e - P DCCH for  UEy (UL grant)  

Case  2    

e - PDCCH for  UEz(DL  alloc. )  

Case 3    

Figure 1: Multiplexing of e-PDCCH and PDSCH
3. Conclusion
We discussed on the following topics.
· Whether a PRB pair may contain parts of different ePDCCHs to different UEs or not

· How to multiplex ePDCCH within a PRB pair
We showed our preference on each item discussed in RAN WG1 #67 and #68 meeting.
Proposal-1: to support that a PRB pair contains parts of different e-PDCCHs to different UEs
Proposal-2: to support FDM of multiple e-PDCCHs within a PRB pair
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