3GPP TSG-RAN WG1 #61
R1-102605
Montreal, Canada, 10th – 14th May, 2010
Source:
Ericsson, ST-Ericsson
Title:
Further discussion on PCFICH for carrier aggregation

Agenda Item:
6.2.1
Document for:
Discussion and Decision
1. Introduction

At RAN1 #60bis it has been decided to limit signaling of PDSCH start position on cross-carrier scheduled component carriers to one of the two following alternatives [1]:

Alt 1:

· In case of cross-carrier scheduling, the UE shall always follow the “newly-standardized solution” for ascertaining the PDSCH starting position on the CC carrying the PDSCH. 

Alt 2:

· In case of cross-carrier scheduling, the UE shall follow the “newly-standardized solution” if it is used for ascertaining the PDSCH starting position on the CC carrying the PDSCH; if the “newly-standardized solution” is not used, the UE shall read the PCFICH on the CC carrying the PDSCH.
In this contribution we study typically cases of cross-carrier scheduling and analyze the required dynamic of PDSCH start position on cross-carrier scheduled component carriers. 
2. Discussion

We envision heterogeneous network deployments and to some extent also combining a very narrowband carrier with a wider component carrier as the main applications of cross-carrier scheduling.

In heterogeneous networks a macro cell and several underlying pico cells share the same spectrum. Especially in the pico cell – but even in the macro cell in closed subscriber groups – bad interference situation can occur. On PDSCH this interference situation can be mitigated by ICIC. However, Rel-8/9 does not provide a similar mechanism for L1/L2 control signaling and one way to provide interference management even for L1/L2 control signaling is carrier aggregation in Rel-10. A detailed analysis of carrier aggregation applied to heterogeneous networks is provided in [2]. In the simplest case the available spectrum is split into two component carriers and one component carrier is PCC in the macro cell and the other component carrier is PCC in the pico cells. The respectively other component carrier can be configured as secondary component carrier in each node and typically receives its assignments via cross-carrier scheduling. In [3] the typical start position of PDSCH on the cross-scheduled component carrier is investigated. It is shown that in most cases the cross-carrier scheduled PDSCH starts at OFDM symbol four (five for 1.4 MHz). The start position of the cross-carrier scheduled PDSCH depends on the L1/L2 control region length of the other PCC, more specifically the cross-carrier scheduled PDSCH must start after L1/L2 control region on the other PCC. Since communication between macro and pico cells is typically limited fast changes of the L1/L2 control region cannot be tracked and a conservative (large) setting has to be used for the start position of cross-scheduled PDSCH. Therefore RRC signaling is sufficient. 

Relying on PCFICH of the cross-carrier scheduled component carrier to indicate the start position is not feasible since especially in heterogeneous network deployments L1/L2 control signaling is unreliable on the secondary component carrier.

The other situation where we see gains with cross-carrier scheduling is the aggregation of a very narrowband component carrier together with a wider component carrier. This is especially interesting if the narrowband component carrier is 1.4 MHz or 3 MHz wide. Control signaling on the wide component carrier benefits from higher frequency diversity and it is advantageous to cross-carrier schedule narrowband component carriers from the wideband component carrier.

Because of the increased frequency diversity it is beneficial to let terminals only camp on the wideband component carrier. All assignments on the narrowband component carrier would in this case be cross-carrier scheduled from the wide component carrier. In fact, the L1/L2 control region on the narrowband component carrier is not needed in this case and should be set to the minimum value, one or two OFDM symbols for 1.4 MHz and 3 MHz, respectively. Since this a rather static setup RRC signaling is sufficient. Dynamic indication of PDSCH start position by including it into the scheduling PDCCH or by relying on PCFICH on narrowband component carrier is not needed due to this rather static setup. 

Based on above analysis of scenarios typical for cross-carrier scheduling we conclude that Alt. 1 based on RRC signaling is sufficient. 

Proposal 1: Adopt Alt. 1 to indicate start position of cross-carrier scheduled PDSCH to UE.

Proposal 2: RRC signaling is used to indicate start position of cross-carrier scheduled PDSCH to UE.
3. Conclusions

In this contribution we analyze typical scenarios for cross-carrier scheduling and how much dynamic is needed in these environments to indicate the start position of a cross-carrier scheduled PDSCH. The following proposals are made:

Proposal 1: Adopt Alt. 1 to indicate start position of cross-carrier scheduled PDSCH to UE.

Proposal 2: RRC signaling is used to indicate start position of cross-carrier scheduled PDSCH to UE.
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