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1. Introduction
LS from RAN 3 on UL interference for carrier-based Hetnet ICIC [1] describes UL interference issues and proposed solutions that were studied in the context of carrier based ICIC. The interference issues that were discussed in the LS are the issues that can be consider in the context of non-carrier based ICIC as well. In Rel-11, RAN 1 had not studied UL interference issues for heterogeneous network deployments.  In this contribution we provide our views with respect to the issues and solutions that were proposed to handle UL interference in carrier-based Hetnets.  
2. UL interference scenario and proposed solutions 
The LS from RAN 3 [1], describes a scenario where a macro UE (MUE) interferes in UL with a pico cell, while UE is not being able to detect the pico cell it interferes. Both, macro and pico cells share at least one common carrier. The UL interference issue occurs on a shared carrier.
RAN3 has identified the following potential candidate solutions to enhance UL interference mitigation, which are based on the principle that the identification of the interfering MUE may be needed in the scenario above:

· Solution 1:  Overload Indication (OI) from Pico to Macro + past scheduling information in Macro. 

· In this solution interfering MUE identification is attempted by the Macro eNB by means of the Uplink Interference Overload Indication IE (UL OI) received from the victim eNB. The UL OI will include new time information about the subframes or absolute time information regarding the experienced interference and is based on stored UE historical scheduling information at the macro eNB.

· Solution 2:  MUE sending a random access preamble on serving cell PRACH resources, to be detected by the non-serving Pico 

· Solution 3:  Uplink channel sounding (i.e. SRS measurements) of MUE detected by non-serving Pico eNB

· Solution 4:  Uplink MUE DMRS detected by non-serving Pico eNB

In these solutions, upon reception of the UL OI from victim eNB, indicating high UL interference, the Macro eNB performs a first selection of potentially interfering MUEs. Potential interfering UEs will be configured to transmit a specific UL signal, i.e.

· PRACH access on serving cell PRACH resources, 
· SRS, or 
· PUSCH data and associated DMRS. 
Information on the configuration of such UL signalling will be sent to the victim eNB via X2 interface prior to UL signalling. The solutions are based on the victim eNB detecting the UL of the MUE and reporting details of the detected signalling back to the Macro eNB. With this information the Macro eNB is able to identify the interfering MUE and to handle the source of interference.

3. UL interference for non-carrier based Hetnet ICIC 
RAN 1 had not extensively studied UL interference issues for the non-carrier based Hetnet and TDM based ICIC. Our view is that without TDM partitioning and biasing, for UEs served by the macro eNBs, the path loss towards the non-serving pico eNB can be significantly smaller than towards the serving cell and cause large variance of interference over thermal (IoT) values at the pico eNB. This in turn can severely impact the quality of service experience by UEs served by the pico eNB. The TDM partitioning standardized for the non-carrier based Hetnets in Rel-10/11 is a technique that can be used to control IoT at the pico eNB [2].

RAN 1 had not extensively studied mechanisms described in [1] in the past. Even though it seems to us that the proposed techniques can potentially provide a mechanism to identify UEs that can cause severe UL interference to neighbouring low power nodes, we feel that RAN 1 should study these techniques further in order to make valid conclusions on the benefits these techniques provide to the carrier based ICIC. It is not immediately clear what would be the performance advantage of the proposed techniques compared to the existing mechanisms. For that reason it seems to us that RAN 1 needs to further study UL interference management techniques proposed [1].      
Observation 1: RAN 1 needs to study further UL interference management techniques for carrier based ICIC.

4. Conclusions
In this contribution, we provided our views with respect to the solutions proposed in [1] for the UL interference management for carrier based ICIC. Even though it seems to us that the proposed techniques could provide some benefits in the context of identification of UEs that can create severe UL interference, we think that RAN 1 should study these techniques further in order to make valid conclusions. It is not immediately clear to us what would be the performance advantage of the proposed techniques compared to the existing mechanisms.  
Observation 1: RAN 1 needs to study further UL interference management techniques for carrier based ICIC.
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