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1. Overall Description

RAN1 would like to thank RAN3 for their LS on “UL Interference in the scope of the Carrier-Based HetNet ICIC WID” in R3-112705, where RAN1 is requested to provide feedback in relation to a scenario where a macro cell and a pico cell share at least one carrier and in which a macro UE (MUE) interferes in the uplink with the pico cell, while not being able to detect this pico cell on the DL. 

In response to the questions raised in the LS, RAN1 would like to clarify the following.
Question 1: RAN3 would like to know if RAN1 have considered this scenario and can confirm the relevance of the problem?

Various UL interference scenarios have been discussed by RAN1, e.g., during the eICIC WI [1] and UL CoMP work [3], and are also within the scope of FeICIC WI [2]. The scenario described in [1] is a relevant scenario where high UL interference may occur.
Question 2: In case this scenario is considered of relevance, RAN3 would like to ask RAN1 if any existing solution has been discussed in RAN1 or can be considered from a RAN1 perspective?

RAN1 believes that the scenarios are relevant and are particularly important when the cell isolation between macro and pico cells is poor, e.g., when both base station (BS) types are installed outdoors. The scenario may be less typical when a MUE is indoors and small cells are created by BSs installed indoors, e.g., femto BSs, since such cells are likely to be detectable by the MUEs, which is a scenario beyond the scope described in [1].
Some of the basic mechanisms are already available in Rel-8/9, but more advanced dynamic coordination is expected in Rel-11.

Some UL interference scenarios and mechanisms addressing the described issue have been discussed in RAN1, though none of them is a complete solution fully addressing the problem, e.g.:
· Reducing the difference in pathloss at the cell edge, e.g., by means of 

· Balancing the transmit power of neighbor BSs of different classes, or
· Exercising the cell range expansion
· UL transmit power compensation, e.g., adjusting P0 based on the known DL power difference, cell reselection offset or UL interference estimation, by

· Increasing the transmit power of pico UEs, or
· Decreasing the transmit power of macro UEs
· Scheduling coordination, e.g., by

· Pico BS detecting high-interference UL transmissions and avoiding scheduling own UL transmissions during the high-interference periods, which has been discussed for Rel-10 and is likely to be further discussed for Rel-11,
· Transmitting on resources orthogonal in time and/or frequency to minimize the interference between macro and pico layers, e.g., for PUSCH or SRS, although there is no dynamic solution up to Rel-10.

2. Actions
To TSG RAN WG3: RAN WG1 would like to kindly ask RAN WG3 to take into account the RAN1 feedback in their on-going work.
3. Dates of Next TSG-RAN WG1 Meetings:
3GPP RAN1#68

 6-10 February 2011

Dresden, Germany
3GPP RAN1#68-bis

26-30 March
  2011

Jeju, Korea
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