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1
Introduction

At RAN3#77bis, the issue on the correction for eICIC was discussed, together with several solutions.

The identified scenarios are as follows, where two neighbour eNBs have no ABS arrangement between them:
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Figure 1: an example HetNet deploy scenario

An example HetNet deployment scenario is illustrated in Figure 1, where macro eNB Macro_1 configures the ABS patterns for both victim pico eNBs Pico_11 and Pico_12 respectively, to mitigate interference. Macro eNB Macro_2 is the neighbouring eNB of Pico_12. 

Scenario #3: 

UE_2, served by Macro_2, is also close to Pico_12. UE_2 should be configured with time domain measurement resource restriction pattern (measSubframePatternNeigh) for neighbour cell measurements (RSRP and RSRQ) to measure Pico_12 that might be a handover target.

Scenario #4: 

UE_3, served by Pico_11, is also close to Pico_12. UE_3 should be configured with time domain measurement resource restriction pattern (measSubframePatternNeigh) for neighbour cell measurements (RSRP and RSRQ) to measure Pico_12 that might be a handover target.

This paper discusses the issues summarized in the way forward document. 

2
Discussion

The first issue in the way forward is whether or not is it required for X2 correction in order to support TDM ICIC?

It is about whether the scenarios are practical scenarios. Scenario 3 could happen if

· The Pico receives higher interference from Macro-1 and receives lower interference from the Macro-2. The Pico cell will invoke the ABS configuration from the macro-1. Based on the request from the macro-1, the Pico report the ABS status to the macro-1, but not to the Macro-2.

· At the same time, if the macro-2 configures the MUE to report measurement result of the neighboring cell express in RSRQ. It is noted that RSRP is accurate since the CRS is sent even in the ABS subframes. The RSRQ is equal to: RSRP divided by RSSI. RSSI includes the interference from Macro-1, interference from Macro 2 and interference from Pico 12. The interference from Macro-1 is different in the non-ABS and ABS subframe. So the macro 2 knows the Pico 12 ABSF pattern is beneficial.

Scenario 4 is a very common scenario where Picos are close and the Macro-1 configures the ABS information to both. The Pico 11 and Pico 12 don’t know the ABS status on the peer node. Macro-1 configures the same ABS information to the Picos. Normally, the Picos follow the configuration and dynamic schedule UE on these restricted resources. But the spec allows the Pico 11 and Pico 12 select different ABSF. 
If the Pico 11 and Pico 12 select different ABSF, the Pico 11 still can assume the neighboring Pico use the same ABSF and let the UE make the measurement on the ABSF. Because the ABSF in Pico 11 and Pico 12 are the subset to the same ABSF, the interference from the Macro-1 can be avoided. Then only the interference from the Picos will be included in the RSSI. Since the Picos are small and the UE is in the middle area of Pico 11 and Pico 12, the result is very close. 
So our understanding is in case of the scenario 3 is happen, we need to enhancement to let the eNB notify its neighboring about the ABS status.
The next issue is about which scenario(s) we should focus on and is there others scenario should consider.
In the scenario 3, if the Pico 12 is configured with ABSF, the Pico 12 UE in the CRE area may receive higher interference from the Macro-2 since this Pico UE is closer to the Macro-2 in the extension area. The Pico needs to invoke the ABS from the Macro-2. Then the Macro-2 will get the ABS status of the Pico.
The solution is proposed in the reference [1][2] to let the victim cell sends Resource Update including the ABS status to his neighboring. But the problem is the neighboring cell doesn’t know when the victim cell is configured the ABS information. Then in scenario 3, the Macro-2 doesn’t know when to trigger the Pico/Macro-1 to report the ABS status. If the Macro-2 trigger the ABS reporting before the ABSF is configured, the Pico/Macro-1 will reject the reporting with the cause “Measurement Temporarily not Available”. Then the Macro-2 will try later. 
So maybe the eNB needs first notify his neighboring when the ABSF is configured with the restriction pattern. Then the neighboring can request the ABS status.
The last question is which release(s) we should introduce the correction? From R-10 onwards or Rel-11 onwards.
We think the scenario 3 not a common case, and can be avoided by letting the eNB invoke his neighboring eNBs to request the ABS status. We can consider it from Rel-11 or Rel-12.
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