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Introduction 
The radio resource management (RRM) among other includes Dynamic Resource Allocation (DRA) and Packet Scheduling (PS). The aim of this paper is to see where the Small Cell’s DRA functionality could reside. 

Discussion

Dynamic Resource Allocation, DRA

UL Control Channel

In Carrier Aggregation, the PUCCH was only transmitted towards the Pcell even for control signaling information belonging to Scells. It was possible since the serving cells still belonged to the same eNB. In SCE, the participating eNBs are different and in this view it is interesting to see if CA can be extended along the same lines! 

Let us look closely at individual control channel UL control resources [PUCCH (CSI, Ack/ Nack, SR), SRS]:
CSI: Should go to the node that schedules the UE in the DL. The coherence time of the channel (e.g. at 2 GHz) even for 50% coherence is less than 5 ms for a UE travelling at 30 KMPH [36.932: “For outdoor, not only low UE speed, but also medium UE speed (up to 30km/h and potentially higher speeds) is targeted”]. Based on the CSI report, the Macro eNb could change the scheduled resources towards the UE, however in order to inform the Small eNB about the scheduled changes, it takes much longer (slow backhaul/ Xx). Therefore, it makes no practical sense to send the CSI report to the Macro.

HARQ Ack/ Nack: Must go to the entity responsible for Tx/ Re-tx since otherwise there is no justification in extending the HARQ RTT to a really long value (50 ms). Therefore, for transmissions from the Small Cell, the feedback should also be sent to the Small Cell.
Scheduling Request (SR): The Packet Delay Budget for non-conversational/ RT services exceeds 300 ms.(TS 23.203 Table 6.1.7). So a D-SR coming via the Macro Node should also be possible in principle; however, 2 SR cycles/ resources needs to be put to/ with the Macro eNB and it could get complicated.
SRS: Must go to UL of the cell providing the PUSCH.

Therefore, for UL control signaling (like HARQ feedback, CSI, SRS) it is clear that they must be transmitted to the cell that provides the corresponding resource. Moreover, the Macro receiving such transmissions consumes its physical resources, processing resources and does not provide much benefit either except some arguments in favor of a simplified Small eNB. But since the Small eNB has to receive this information somehow (e.g. on Xx) and process it (to schedule the UE) there are no simplifications indeed. Therefore, these physical control channel information (like PUCCH and SRS) must be received in the Small Cell. If this information is sent to the Small eNB from the Macro eNB on Xx (if the UE transmits CSI Reports, SRS etc. to Macro eNB) then the information is already stale/ useless before it reaches Small eNB.
Proposal 1: The UL Control signaling [PUCCH (CSI, Ack/ Nack, SR), SRS] should directly go to the cell providing the corresponding PDSCH/ PUSCH resources.
DL Control Channel

Ideally it would be nice to use cross carrier scheduling as the interference situation could be better in Macro frequency especially since PDCCH/EPDCCH is not HARQ protected. However, we see no possibility for PDCCH to be sent from the Macro cell to the UE for scheduling resources in Small Cell; since the per-subframe-level information sending on (slow) Xx interface to Small cell will not be possible.
Proposal 2: Cross carrier scheduling is not meaningful in SCE. The individual cells must transmit the PDCCH towards their UEs.

Summing up, changes required to the configured resources can only be done at the Small cell since: 

a. it requires interaction with MAC (e.g. on PUSCH resource usage) 

b. only it has the complete picture of all the UEs being served by it in Single Connectivity or in Dual Connectivity (from same/ different Macro eNBs).
Hence, it seems that the DRA functionality should reside in the cell/ eNB providing the corresponding PDSCH/ PUSCH resources
Proposal 3: DRA functionality should reside in cell/ eNB providing the corresponding PDSCH/ PUSCH resources.
Conclusion
The aim of this paper was to see where the Small Cell’s DRA functionality could reside; following proposals are made accordingly:
Proposal 1: The UL Control signaling [PUCCH (CSI, Ack/ Nack, SR), SRS] should directly go to the cell providing the corresponding PDSCH/ PUSCH resources.
Proposal 2: Cross carrier scheduling is not meaningful in SCE. The individual cells must transmit the PDCCH towards their UEs.

Proposal 3: DRA functionality should reside in cell/ eNB providing the corresponding PDSCH/ PUSCH resources.
