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1. Introduction
During RAN1 #62, a way forward for eICIC was agreed after extensive performance studies and analysis. In the corresponding LS [1], RAN1 identified a common R10 requirement for both macro-femto and macro-pico scenarios: “Support for restricting RLM/RRM/CSI measurements at the Rel-10 UE to certain resources”. In addition, two baseline solutions for the macro-femto scenario have been identified: power setting and time-domain solution. In the case of femto power setting, Rel-9 CSI procedures and requirements are sufficient since the eNB Tx power is fully transparent to both macro and femto UEs. In the case of time-domain solution, a femto cell stops scheduling on some restricted subframes in order to reduce interference to macro UEs inside the femto coverage. In this case, RAN1 concluded that a R10 UE should support for restricting CSI measurements at the Rel-10 UE to certain subframes. 
In the action section of the LS, RAN requested the following action to RAN4:
RAN1 kindly asks RAN4 to take the RAN1 agreements above into account in their further work on RLM/RRM/CSI measurements and, for the Macro-Femto case, time-domain/power-setting solutions.

In this contribution, we propose a framework to progress the UE CSI requirements under the assumption of time-domain coordination.
2. Discussion

2.1. Impact of time-domain coordination on legacy UEs CSI feedback
In the RAN1 LS, almost blank subframe (ABSF) is identified as a baseline approach for time-domain coordination. Note that ABSF is the same an unloaded regular subframe without PDCCH and PDSCH transmission (with the exception of SIB1 and paging). From the serving cell point of view, ABSF contains CRS that is sufficient for CSI measurements. From the interfering cell point of view, ABSF is free of PDSCH interference in the same way as an unloaded interfering cell. In conclusion, time-domain coordination has no impact on serving cell CSI measurement and has similar impact as normal network partial loading for interference measurement.
Observation: Time-domain coordination with almost blank subframe is fully Rel-8/9 compatible for CSI procedures.
2.2. Resource specific CSI
RAN1 LS concluded that Rel-10 should support restricting RLM/RRM/CSI measurements over certain resources. As an extension to Rel-8/9 ICIC procedure, the backhaul X2 message exchange could be as fast as 10ms. In the context of RLM/RRM, configuration of subframes for measurements should not change quickly given the reliability and UE battery consumption impact. The network may signal only a semi-static portion of low interference resources to the UE for RLM/RRM measurements since only a small fraction of total subframes are required to achieve reliable measurements. 
On the other hand, CSI feedback should be provided for all subframes that are available for scheduling. One option is for the network to reconfigure all CONNCTED state UE CSI feedback whenever the available resources for scheduling changes. This option is straightforward in terms of design, but requires high RRC signalling overhead. 

Current RAN1 physical layer procedure specification defines CSI feedback to be performed over reference resources within a single subframe [2], which ensures no averaging between different subframes. Since the eNB has full knowledge of the specific subframe type used for each CSI feedback, eNB could run separate loops for ABSF and non-ABSF CSI feedback and schedule the PDSCH accordingly. In summary, Rel-9 CSI feedback procedure is sufficient to support eICIC restricted resource CSI with time domain coordination.

The remaining issue is that the RAN4 minimum performance specification does not strictly enforce CSI feedback to be measured over a single subframe. This approach was adopted to ensure enough UE implementation flexibility in order to maximize demod performance. The robustness of UE implementations is tested under high speed channels to ensure no excessive averaging in time domain for channel estimation. There is, however, no explicit test for significant fast varying interference in time domain, which is very likely for Rel-10 UEs served by a weak cell under strong interference (TDM partitioning has a granularity of 1 subframe). 

Proposal: 
· No new CSI measurement/reporting procedure.
· Additional requirement for CSI measurement based on single subframe interference measurement (as currently defined in 36.213).

· Effectively enables accurate feedback of restricted resource CSI without averaging cross different type of time-domain resources.
3. Conclusions

In this document, the scope of CSI feedback over restricted resources is defined in accordance to the RAN1 LS on eICIC. In summary, we recommend the working group to approve the following working assumptions for future eICIC CSI work:
Way Forward:

Observation: Time-domain coordination with almost blank subframe is fully Rel-8/9 compatible for CSI procedures.
Proposal:
· No new CSI measurement/reporting procedure.
· Additional requirement for CSI measurement based on single subframe interference measurement (as currently defined in 36.213).

· Effectively enables accurate feedback of restricted resource CSI without averaging cross different type of time-domain resources.
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