
3GPP TSG RAN WG1 Meeting #59bis




 



 R1-100265
Valencia, Spain, January 18-22, 2010
Agenda Item:    7.5.1
Source:
Huawei
Title:
On the R-PDCCH design
Document for:
Discussion and decision 
1 Introduction
At the RAN 1 #57 and #57bis, the following was decided for the backhaul link: 
· A new physical control channel (here referred to as the “R-PDCCH”) is used to dynamically or “semi-persistently” assign resources, within the semi-statically assigned sub-frames, for the downlink backhaul data (corresponding to the “R-PDSCH” physical channel). The R-PDCCH may assign downlink resources in the same and/or in one or more later subframes.

In this contribution, further details on the R-PDCCH are given, compared to R1-093852. The main results from this contribution are summarized, and new design details are given.
2 DL backhaul design in R1-093852
· We think that TDM+FDM is the best solution: e.g. it can offer less delay than FDM, and greater flexibility for data scheduling than TDM." At this point there are no convincing motivations to choose for either one of TDM or FDM, hence we propose to employ the general combination of FDM+TDM." This flexibility can be used to optimize the search space for the R-PDCCHs.
· Different RN can have different access link MBSFN subframe unicast OFDM symbols. Then different RN’s R-PDSCH can have different starting time for possible different RN receiving backhaul time. Each RN can rate-match its R-PDSCH around R-PDCCH based on information of its own PDCCH duration and the macro PDCCH duration.

· The PRBs assigned for R-PDCCH are semi-statically configured. The start OFDM symbol of the R-PDCCH will be fixed.  If the bandwidth is greater than 10 PRBs, R-PDCCH starts on the 4th symbol. If it is lower or equal to 10 RBS, R-PDCCH starts on the 5th.Within the PRBs semi-statically assigned for R-PDCCH, the number of PRBs can be dynamically assigned, based on backhaul link quality.
· The RN MBSFN PDCCH duration (1 or 2) can be semi-statically fixed, and RN reporting MBSFN subframe PDCCH duration to donor eNB is preferred

· After acquiring the PDCCH size of RN, the donor eNB could decide the start of the OFDM symbol of the R-PDSCH backhaul transmission based on its own PDCCH size and the RN access link timing delay.
3 Frequency-Selectivity Analysis of Backhaul Channel
It is useful to re-investigate the frequency selectivity of the backhaul channel as the eNB to relay link has different characteristics than the eNB to UE link. LOS relays will experience an almost flat channel. NLOS relays do not move, so frequency selective scheduling can be used. Based on this, it is desirable to do frequency scheduling for the R-PDSCHs. For the R-PDCCH, on the other hand, in order to maximize the commonality with the Rel-8 design, the R-PDCCHs should be interleaved. This way, the same search space algorithm as Rel-8 can be used.
4 Conclusions

· FDM+TDM is the preferred solution for allocating R-PDCCH and R-PDSCH resources.
· Interleaving of R-PDCCHs is used for relays.
