3GPP TSG-RAN WG3 #75bis
R3-120789
Cabo San Lucas, Mexico, 26 – 30 March 2012
Agenda Item:
12.1.1
Source: 
Telecom Italia
Title: 
Macro-Pico UL interference mitigation based on DMRS measurements
Document for:
Discussion and decision
1. Introduction
In this document it is proposed a method for Carrier Based UL interference mitigation in HetNet deployment scenarios based on DMRS measurements. This document also includes a related TP for inclusion in the “Carrier Based HetNet ICIC for LTE” TR.
2. Uplink interference mitigation based on DMRS measurements

This solution aims at identifying the interfering MUEs in the Macro-Pico UL interference scenario. The method is based on the detection at the Pico eNB of MUEs UL Demodulation Reference Signal (DMRS) and may be intended as an optimisation of the SRS sounding method (proposal 1.d in R3-120482).
The Macro eNB, in order to be assisted in identifying which of its served MUEs are inducing interference to the Pico node, signals to the Pico the uplink radio resources allocated to potentially interfering MUEs (in terms of TTI, allocated PRBs, DMRS configuration and possibly other FFS parameters like MUE’s Timing Advance etc). Once the Pico eNB detects the MUEs uplink signal, it signals the relevant information (TTI, allocated PRBs, DMRS configuration and interference level) back to the Macro eNB, which is then able to identify the interfering MUEs and take appropriate counter-measures for interference mitigation. The proposed mechanism is summarized in Figure 1.
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Figure 1: UL interference mitigation based on uplink DMRS measurements
As in the SRS based method, the selection at the Macro eNB of the MUEs potentially interfering the Pico eNB may be based on the neighbour cells reported by the MUEs.
The main advantage is that the method is fully transparent to the UE, as it is embedded in its normal data transmission. In particular no additional uplink signal overhead is required, so saving UL PUSCH resources. Moreover it is worth noting that, in case of possible introduction of X2 based uplink CoMP techniques, the required X2 signalling could also be used to support the Pico eNB to demodulate the MUE signal when performing joint processing techniques.

The possible disadvantage is the latency in discovering interfering MUEs, depending on scheduling opportunities for those MUEs (anyway no additional configuration delay is needed over the radio interface) and X2 latency. Last, as in the SRS based method, eNBs synchronisation would optimize the detection process.
Below is the proposed text proposal for the TR.
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4.3
UL interference in macro-Pico environment

4.3.1
Description
	***Omitted Text***


4.3.2
Solutions

4.3.2.x1 Macro-based solution: Macro identifying MUEs interfering with the Pico eNB.
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	***First Change***


Solution 1e.
Uplink MUE DMRS sounding detected by non-serving Pico eNB
The Macro eNB, in order to be assisted in identifying which of its served MUEs are inducing interference to the Pico node, signals to the Pico the uplink radio resources allocated to potentially interfering MUEs (in terms of TTI, allocated PRBs, DMRS configuration and possibly other FFS parameters like MUE’s Timing Advance etc). Once the Pico eNB detects the MUEs uplink signal, it signals the relevant information (TTI, allocated PRBs, DMRS configuration and interference level) back to the Macro eNB, which is then able to identify the interfering MUEs and take appropriate counter-measures for interference mitigation. As in the SRS based method, the selection at the Macro eNB of the MUEs potentially interfering the Pico eNB may be based on the neighbour cells reported by the MUEs. The overall mechanism is transparent to UEs.
Interference mitigation mechanism for Solution 1a, 1b, 1c, 1d and 1e
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4.3.2.x3 Solutions Comparison

	
	Impact on eNB
	Impact on X2
	Impact on UE performance
	Accuracy of Interferer Identification
	Interference reduction delay
	Level of interference reduction
	Solution complexity

	Solution 1e
	Medium/High: changes to Pico eNB, monitoring DMRS according to Macro’s configuration
	Medium/High: two way X2 signalling need to be exchanged between Macro and Pico to identify DMRS (M(P) and level of interference (P(M)
	None
	Medium: misdetection may be caused by non-synchronization between MUE and Pico
	Medium/Low: depending on the uplink scheduling opportunity of the MUE and delay in the two way X2 signalling
	High, assuming good accuracy of interferer identification 
	Medium: new X2 signalling.


