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1 Introduction

In RAN WG 1 #60 meeting it was agreed that cross carrier scheduling in the UE specific search space with DCI format 0, 1a, 1b, 1d, 2, 2a, 2b should be supported by explicit CIF. A topic within this subject that should be further discussed is if there is any need to standardise an additional mechanism to handle configuration / reconfiguration of CIF. 

Remaining details on inclusion of CIF:

CIF is not included in DCI format when CRC scrambled by SI-RNTI unless RAN2 requires the use of CIF for SI acquisition purposes.

CIF is not included in DCI format 0, 1A in common search space when CRC is scrambled by C-RNTI/SPS C-RNTI.

Cross carrier scheduling for DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space should be supported by explicit CIF always

Further discussion on:

reconfiguration issue raised by Panasonic / NTT DoCoMo

handling of overlap between common and UE-specific search spaces
2 Discussion

This topic has two different aspects, i.e. configuration / deconfiguration of CIF and reconfiguration of CIF. 

Reconfiguration of CIF can be solved either by having full freedom in the eNB how to assign mapping between the different component carriers and CIF or in case the component carriers are ordered in frequency by having a fixed CIF value for the component carrier that carries the PDCCH. The reconfiguration of CIF is a signaling aspect that is currently being discussed in RAN2 and therefore should be continued to be discussed in RAN 2.

Proposal

· Problems associated with reconfiguration of CIF shall be discussed in RAN 2

An implication of configuration / deconfiguration and assuming the current set of agreements is a limited scheduling flexibility during the time the UE would apply the CIF configuration, because during that time interval the base station can either only schedule the UE in the common search space or schedule it both with and without CIF in the UE specific search space on the component carrier that carries the PDCCH. The time the UE has to apply the RRC message is 15 ms according to section 11.2 in ‎[1]. The time the eNB has limited scheduling flexibility may be a little longer as well since HARQ is applied on top of the message so the eNB can not be sure when the UE has received the RRC message. Both two highlighted solutions above would limit the scheduling flexibility from the base station, how severe the limitation would be depends on how often the UE is configured / deconfigured with CIF.

The assumption is that activation / deactivation of component carriers configuration of CIF is a rather static behaviour since CIF would typically only be configured for carrier aggregation in specific deployment scenariossuch as HetNet or in case of carrier aggregation of a small component carrier together with a larger component carrier ‎[2]. An observation is that there is no benefit with these two scenarios in mind of switching CIF on and off within a fast duration.

The UE would need to be configured with CIF in the following two scenarios; upon an initial access to the network and when the UE is going from RRC IDLE to RRC CONNECTED mode. De-configuration of CIF will most likely be limited to when the UE is handed over to a target cell which is not operating in the two above mentioned network deployments or when the UE is configured to go from RRC CONNECTED to RRC IDLE.

In the mobility case the UE would be given configuration for the target cell in the handover command and there will not be any loss in communications since the new settings are applied directly when the UE enters the target cell. In case the UE is configured to go from RRC CONNECTED to RRC IDLE, there should not be an issue with some additional scheduling limitations since the reason the UE is entering RRC IDLE is that there is no data to transmit or receive from the UE.

Proposal

· All component carriers DCI formats in the UE specific search space shall carry CIF in case CIF is configured.

3 Conclusion
In this contribution we have analyzed the impact of configuration, de-configuration and reconfiguration of CIF. Based on the analysis we propose

· Problems associated with reconfiguration of CIF shall be discussed in RAN 2
· All component carriers DCI formats in the UE specific search space shall carry CIF in case CIF is configured.
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