3GPP TSG-RAN WG1 Meeting #69
R1-122426
Prague, Czech Republic, May 21-25, 2012
Agenda item:

7.6.4.5
Source:
Nokia, Nokia Siemens Networks
Title:
Fallback of ePDCCH
Document for:

Discussion and Decision

1. Introduction
As the LTE Evolution continues with Release 11 work, the ePDCCH concept starts entering a mature state. One of the elements that has not gotten much attention in the REL’11 ePDCCH work so far is the handling of signaling and configuration errors. This is essential in terms of providing robustness to the system.

In this contribution we present our initial analysis on potential error cases and provide some thoughts on how these should potentially be addressed in terms of providing robust operation of the system. It should be noted that initial access also in Rel’11 should be addressed through the Rel’10 access procedures such that the ePDCCH is configured through higher layer signaling such as the RRC protocol.
2. The potential error situation
The main error case will primarily occur for two situations:
· Initial configuration of the ePDCCH

· Reconfiguration of the ePDCCH to monitor another set of physical resources.

Following the thinking of having the ePDCCH physical layer resources being assigned to the UE through the RRC protocol, these two error cases collapse into one general problem – that of handling RRC reconfiguration errors and uncertainties, where the UE and eNB may have differing understanding of which set of physical resources that the UE will be monitoring.

The uncertainty situation will happen during the time from the eNB sends the RRC reconfiguration message until the eNB has correctly received the RRC reconfiguration complete message, which in some cases could require a relative significant amount of time (in case the UE is in poor uplink conditions and require several retransmissions to complete the transmission correctly).

The reconfiguration error case is in this case not important compared to the relative high robustness of the RRC signalling protocol, as there are already recovery mechanisms to deal with this at this level.

2.1. Maintaining connection during reconfiguration 
As mentioned, the main issue is the potential uncertainty period of the actual search space of the ePDCCH. As our thinking is oriented to using the legacy PDCCH and Rel’10 procedures, we have all the basic mechanisms in place to address the abovementioned problem, as the Rel’10 legacy PDCCH would serve as an already functioning fall-back solution for the cases where there may be reconfiguration of the physical resources.

With this in mind, one option could be to have the UE search space mechanism in place such that it will require the UE to always be monitoring parts of the legacy Rel’10 PDCCH space. One natural option for this fall-back solution could be to let the UE monitor the common search space of the Rel’10 PDCCH, meaning that 6 extra blind decoding attempts would be needed. The added benefits of such an approach would be multi-fold:
· Ensuring that eNB and UE always have a common understanding of a set of the PDCCH resources to be monitored.

· Ensuring that eNB always has an emergency scheduling option in case no free ePDCCH resources are found for a UE to be scheduled.

· Ensuring that such PDCCH resources will have full cell-level coverage and high frequency diversity due to the distributed nature of the PDCCH.

Hence, we propose the following:
Proposal 1: The UE should always be monitoring the common search space of the PDCCH used for initial access to ensure that the eNB can schedule the UE even during RRC reconfiguration procedures.
3. Conclusions

In this contribution we have discussed the options of handling the eNB and UE uncertainty when considering reconfiguration of the physical resources assigned for the ePDCCH operation. Our proposals can be summarized as follows:
Proposal 1: The UE should always be monitoring the common search space of the PDCCH used for initial access to ensure that the eNB can schedule the UE even during RRC reconfiguration procedures.
