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Info
1. 
Introduction
RAN3 concluded the initial discussion on the Carrier-based HetNet/eICIC WI with the identification of potential solutions to mitigate interference in Macro-pico scenarios.
The discussion led to multiple LSs to RAN1 asking to assess feasibility and benefits of the identified solutions
· LS on UL Interference for CB ICIC R3-121453 
· LS on DL Interference mitigation for carrier based HetNet ICIC: R3-121455
· LS on operational carrier selection for CB ICIC: R3-121458
Work in RAN3 on this WI will now resume based on RAN1 feedback.
The three LSs are attached for RAN information in the following section.
2. 
RAN3 LSs to RAN1
3GPP TSG-RAN3 Meeting #76


R3-121453

Prague, Czech Republic, 21st – 25th May 2012.

Title:
LS on UL Interference for CB ICIC 
Response to:


Release:
Rel-11

Work Item:
LTE_CA_HetNet_ICIC-Core

Source:
TSG RAN WG3
To:
TSG RAN WG1
Cc:


Contact Person:


Name:
Angelo Centonza

Tel. Number:
+44 7768907536
E-mail Address:
angelo.centonza@ericsson.com
1. Overall Description:

Following the reply LS from RAN1 in R1-114460, RAN3 has discussed solutions for uplink interference mitigation as part of the Carrier Based HetNet ICIC work item. The scenario considered is that where a macro UE (MUE) interferes in UL with a pico cell, while not being able to detect the pico. Both, macro and pico share at least one carrier.

RAN3 has identified the following solutions with RAN3 impact as potential candidate solutions, to enhance UL interference mitigation, that are based on the principle that identification of the interfering MUE may be needed  in the scenario above:
Solution 1a.
OI from Pico to Macro + historical 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 1c.
MUE sending a random access preamble on serving cell PRACH resources, to be detected by the non-serving Pico 

Solution 1d.
Uplink channel sounding (i.e. SRS measurements) of MUE detected by non-serving Pico eNB

Solution 1e.
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. Such potential interfering UEs will be configured to transmit a specific UL signal, i.e. PRACH access on serving cell PRACH resources, SRS or to transmit 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.

RAN3 would like to ask RAN1 to evaluate the solutions above and to assess whether they are technically feasible and whether they are beneficial with respect to other solutions, e.g. like those pointed in R1-114460. 
In case of such solution(s), are there any particular synchronisation requirement between (aggressor) Macro eNB and (victim) Pico eNB?

More details on the solutions listed above are provided in the attached TR.

2. Actions:

To RAN1 group.

ACTION:
RAN3 would like to ask RAN1 to provide feedback on the questions and solutions above in order to allow progressing of the work 

3GPP TSG-RAN3 Meeting #76

R3-121455

Prague, Czech Republic, 21 – 25 May 2012.

Title:
LS on DL Interference mitigation for carrier based HetNet ICIC 
Response to:


Release:
Rel-11

Work Item:
LTE_CA_HetNet_ICIC

Source:
TSG RAN WG3
To:
TSG RAN WG1
Cc:
-

Contact Person:


Name:
Andrea Garavaglia
Tel. Number:
+49 172 8644232
E-mail Address:
andrea [dot] garavaglia [at] qualcomm [dot] com
Attachments:
TR R3.024  v.0.3.0
1. Overall Description:

RAN3 has discussed solutions for downlink interference mitigation as part of the Carrier Based HetNet ICIC work item. The scenario considered is the one where users are served by a pico cell while still far away from it and therefore suffer from a strong interference from the macro cell. The carrier aggregation feature is available on the network side and both CA-capable and non CA-capable UEs are present in the system.

RAN3 identified the following enhancements as potential candidates to solve the above case of DL interference:

1) With respect to the user plane, information about transmit power for Physical Resource Blocks (PRBs) used for data channels is exchanged among eNBs. In this regard RAN3 has identified two options, the first consisting in enabling RNTP threshold negotiation between victim and aggressor eNBs and the second consisting in enabling the victim eNB to recommend a transmit power (or transmit power reduction) to the aggressor eNB. RAN 3 kindly asks RAN1 to evaluate the feasibility and the benefits of these enhancements compared with available solutions.

2) With respect to the control plane, RAN3 has discussed different mechanisms and kindly asks RAN1 whether a coordination of protected resources in the frequency domain between eNBs is beneficial for the problem above.

More details on the discussed solutions are provided in the attached TR, section 4.2.

2. Actions:

To RAN1 group.

ACTION:
RAN3 would like to ask RAN1 to provide feedback on the questions above in order to allow progressing of the work item.
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R3-121458

Prague, Czech Republic, 21st – 25th May 2012.

Title:
LS on operational carrier selection for CB ICIC 
Response to:


Release:
Rel-11

Work Item:
LTE_CA_HetNet_ICIC

Source:
TSG RAN WG3
To:
TSG RAN WG1
Cc:


Contact Person:


Name:
Krzysztof Kordybach

Tel. Number:
+48 728 361 546
E-mail Address:
krzysztof.kordybach@nsn.com

Attachment:
TR R3.024 v. 0.3.0

1. Overall Description:

RAN3 has discussed solutions for operational carrier selection (OCS) by a pico which is located within a macro cell coverage (DL CB-ICIC in case of frequency reuse in dense macro-pico heterogeneous deployment). The scenario envisaged is where the pico is able to dynamically (e.g. minutes, hours) activate/deactivate a carrier so that the interference on the neighbour cells is acceptable. When discussing the problem, RAN3 considered an option that an eNB which is about to activate a carrier bases such decision on the feedback received via X2 from cells potentially affected by the activation. The feedback can be based, e.g., on measurements collected from served UEs by the potential victim eNBs as described in the section 4.4.2 in the attached TR.

RAN3 would like to ask RAN1 to evaluate the following:

1) Can the solution above provide any benefits in terms of interference mitigation over existing features? 

2) Can an eNB estimate correctly the interference impact on neighbour eNBs due to activation/deactivation of a new carrier?

3) How beneficial would be to use the victim eNB’s estimate of the interference impact of a carrier to be activated for operation?

More details on the discussed approach are provided in the attached TR, section 4.4. Note that the TR also describes a list of existing mechanisms to achieve carrier activation/deactivation, against which the above solution should be compared in RAN1.

2. Actions:

To RAN1 group.

ACTION:
RAN3 would like to kindly ask RAN1 to provide feedback on the questions above, in order to allow progressing of the work.
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