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1 Discussion
Although the discussion on enhanced ICIC has progressed quite a lot in RAN1, there are still several remaining open issues that have to be solved. This document discusses these issues and proposes according solutions.

•
Measurement definitions for resource-restricted measurements (RSRQ, RLM, CSI)
Similar to other L1/L2 interaction, the restricted subframe set names for different measurements shall be aligned with RAN2. Since names for theses subsets have not been defined so far, we will denote them XRSRQ, XRLM and XCSI in the document at hand. They define the subframe restrictions for RSRQ, RLM and CSI measurements, respectively. The measurements shall only be performed in subframes of the given subframe set.
Accordingly, we propose to modify the CQI definition Section 7.2.3 of TS 36.213 as follows:
If the higher layer indicates a restricted subframe set XCSI, the observation interval in time is restricted to the according subframes. Otherwise, based on an unrestricted observation interval in time and frequency, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 which satisfies the following condition, or CQI index 0 if CQI index 1 does not satisfy the condition:
Concerning the RSRQ definition in TS 36.214, we envisage following type of the modification for the RSSI definition:
	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. If higher layer signalling indicates a restricted subframe subset XRSSI, the observation interval in time is restricted to that subframe subset. Otherwise, there is no restriction on the measurement subframes.
The reference point for the RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


We don't see the strong need to update the RSRP definition. However, we expect sensible implementation would measure RSRP on the restricted subframes because the same RSRP could be used also RSRQ purpose and it can minimize the wake-up time for RSRP/RSRQ measurement in case of DRX.
For the definition of radio link monitoring (RLM) in Section 4.2.1 of TS 36.213 we suggest to attach following text:
If higher layer signalling indicates a restricted subframe subset XRLM, the observation interval in time is restricted to that subframe subset. Otherwise, there is no restriction on the measurement subframes.
•
Working assumption for aperiodic CSI reporting
Our preference is based on the CA method, even though it differs from the working assumption given in the agreement for aperiodic CSI reporting in [1]
Although the utilization of CA based methods requires the implementation of CA based method for non-CA capable UEs, it allows the transmission of multiple CSI reports within a subframe. If the measurement type is implicitly defined by the moment of the reporting, the reporting uplink time is also restricted. 

The uplink operation in HetNets has so far not been discussed explicitly. Similar to the downlink operation, both TDM based and FDM based uplink interference coordination is possible. 
FDM based interference coordination for the uplink slightly differs from the downlink case where it is restricted to CC as the unit of the coordination because of the control channel resources. In contrast to that, FDM based interference coordination on PRB level granularity is possible in the uplink, meaning that Rel-8/9 ICIC design can be reused. 
In case of TDM based uplink eICIC, uplink subframes corresponding to ABS and non-ABS downlink subframes can also be operated as uplink ABS or non-ABS subframes. In this case the CA based method has the benefit of allowing CSI reporting in both ABS or non-ABS uplink subframes. The utilization of the CA reporting mechanism would decouple CSI reporting for different downlink subframe stets (i.e. ABS, non-ABS patterns) and uplink ABS patterns.

Relying on implicit derivation of the CSI reporting process (associated to a downlink subframe subset) from the uplink subframe in which the report is sent would significantly reduce the flexibility of TDM based interference coordination in the uplink, or even restrict it to FDM based strategies.

•
Collision handling or other clarification for periodic CSI reporting
The basic principle is that the network should prevent collisions between two subframe subsets of CSI by configuration. However, it is not possible to completely avoid possible collisions. In case of collision, we propose to reuse the mechanism discussed for CA. Collision resolution could be based on largest periodicity regardless of RI/PMI/CQI, or one report could be prioritized corresponding to PCell reports in case of CA [2].
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